Edinburgh ,  March  6,  1810. 

TIIE  FOLLOWING 


NEW  WORKS 

WILL  SPEEDILY  BE  PUBLISHED,  BY 

ARCHIBALD  CONSTABLE  &  CO.  EDINBURGH, 

AND 

CONSTABLE,  HUNTER,  PARK,  &  HUNTER,  LONDON. 


I.  CALEDONIA:  or  an  Account,  Historical  and  Topographical,  of  North  Bri¬ 
tain,  from  the  most  antient  to  the  tiresent  times.  By  George  Chalmers.  Esq. 
F.  R.  S.  Vol.  II.  Quarto. 

***  The  first  volume  of  the  above  work  published  (1807),  contains  the  Antient  History  of  North 
Britain.— The  second  volume  whicr.  appear  in  March  1810,  will  detail,  after  an  introduc  oiy 
chapter  of  26  sections,  the  Local  History  of  tta  ^eral  shires  ;  beginning  with  Roxburgh,  the  most 
southern  smre,  and  proceeding,  successively,  to  Berwick,  Haauingtm.,  iiui»b« r5h,  Linlithgow  Peebles* 
Selkirk,  Dumfries,  Kirkcudbright,  Wigton,  and  perhaps  Ayrshire :  and  the  Local  History  of  each 
shire  will  be  given  in  eight  distinct  sections : — 1.  Of  its  Name  ;  2.  Of  its  Situation  and  Extent  * 
3.  Of  its  Natural  Objects  ;  4.  Of  its  Antiquities  ;  5.  Of  its  Establishment  us  a  Shire  ;  6.  Of  its  Civil 
Histoiy  j  7.  Of  its  Agriculture,  Manufactures,  Trade ;  8.  Of  its  Ecclesiastical  History  ;  the  account 
of  eaeli  shire  concluding  with  a  Supplemental  State,  which  contains,  in  a  Tabular  form ,  the  Names  of 
the  several  parishes,  and  the  number  of  their  Ministers ;  their  Extent  and  Population  in  1755,  1791 
and  1801  ;  with  the  Ministers’ Stipends  in  1755  and  1798,  and  their  Patrons;  forming,  what  Scotland 
does  not  now  possess,  a  sort  of  Liber  Regis, 

This  most  interesting  work  will  be  completed  by  the  publication  of  two  other  volumes.  The  third 
will  contain  the  Local  History  and  description  of  the  remaining  counties,  on  the  plan  staled  above 
The  fourth  volume  will  consist  of  a  Topographical  Dictionary,  containing  whatever  is  interesting  re¬ 
lative  to  all  places  and  objects  of  any  importance  in  this  part  of  the  United  Kingdom.  This  voFuine 
will  be  preceded  by  an  Historical  View  of  the  different  Languages  spoken  in  Scotland. 

II.  The  GENEALOGY  of  the  EARLS  pf  SUTHERLAND,  from  the  origin 
of  that  illustrious  House  to  the  year  1630,  with  the  History  of  the  Northern  parts 
of  Scotland  during  that  period,  by  Sir  Robert  Gordon  of  Gordonstone,  Baronet, 
continued  to  the  year  1651,  by  Gilbert  Gordon  of  Sallagh.  Published  from  the 
Original  Manuscript  in  the  possession  of  the  Marchioness  of  Stafford.  Handsomely 
printed  in  Folio. 

***  The  publie  is  here  presented  not  only  with  an  accurate  genealogical  history  of  the  antient  house 
of  Sutherland,  but  also  with  a  minute  detail  of  the  principal  transactions  which  occurred  duiing  a  pe¬ 
riod  of  nearly- 600  years,  particularly  in  the  counties  of  Sutherland  and  Caithness,  and  the  Highlands  of 
Scotland  in  general.  The  history  of  these  parts,  it  is  presumed,  will  receive  more  elucidation  from 
this  work  than  from  any  which  the  public  is  at  present  possessed  of  The  whole  has  been  carefully 
transcribed  by  the  kind  permission  of  the  Marchioness  of  Stafford,  from  the  original  manuscript  pre¬ 
served  at  Dunfobin  Castle. 

An  Appendix  will  be  added,  containing  an  inventory  of  writs  of  the  Earldom,  and  the  work  will  be 
illustrated  by  several  Engravings. 

III.  The  PEERAGE  of  SCOTLAND;  containing  an  <c  Historical  and  Genealogi¬ 
cal  Account  of  the  Nobility  of  that  Kingdom,  from  their  Origin  to  the  present  Gene¬ 
ration.”  Collected  from  the  Public  Records,  and  Antient  Chartularies  of  this  Nation, 
the  Charier^  and  other  Writings  of  the  Nobility,  and  the  Works  of  our  best  Histo¬ 
rians.  By  Sir  Hosier  Do 

of  Glenbervie,  Baronet.  Continued  to  the  present 
time  by  J.  P.  Wood,  Esq.  Handsomely  Diluted  in  Two  Volumes  Folio,  with  the 
Arms  of  each  Family  beautifully  Engraven. 

***  A  few  Copies  are  printed  on  Large  Paper,  forming  Two  Superb  Volumes 
with  First  Impressions  of  the  Plates;  and  as  the  Number  printed  is  very  limited.  No¬ 
blemen  and  Gentlemen  who  wish  to  secure  copies,  are  respectfully  requested  to  leave 
their  Names,  either  with  Archibald  Constable  and  Company,  Edinburgh,  or  with 
Constable,  Hunter,  Park,  and  Hunter,  10,  Ludgate  Street,  London,  where  Spe¬ 
cimens  of  the  Work  may  now  be  seen.  The  Plan  of  the  Work  is  fully  detailed  in 
the  following  Advertisement  from  the  Editor. — The  Peers  of  Scotland,  the  Repre¬ 
sentatives  of  dormant,  attainted,  and  extinct  titles,  and  persons  connected  with  them 
are  respectfully  informed,  that  this  edition  is  now  in  the  press. 
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Works  speedily  to  be  Published 


The  first  edition  was  published  in  1764.  In  the  introduction,  Sir  Robert  Douglas 
thus  expresses  himself:  u  The  necessity  of  publishing  a  New  Peerage  of  Scotland,  and 
Ci  the  utility  of  it,  is  acknowledged  by  all.  The  Compiler  of  the  present  Work  has 
attempted  it  on  a  more  regular  and  accurate  plan  than  has  hitherto  appeared.  How 
u  far  he  has  succeeded,  the  w  orld  must  judge.  But  if  the  most  assiduous  application 
Ci  for  many  jears;  if  a  painful  inquiry  into  the  public  records  and  antient  chartularies; 
<c  if  an  unwearied  search  after  every  degree  of  knowledge  necessary  for  carrying  on  so 
u  arduous  a  task, — if  these  have  any  merit,  or  deserve  the  favour  of  the  public,  the  Au- 
<c  thor  flatters  himself  this  Work,  on  perusal,  will  not  be  found  deficient.  The  chief 
Cc  and  principal  point  the  Author  had  in  view,  and  the  great  object  of  his  attention 
[was],  in  a  plain  and  distinct  manner,  to  deduce  the  history  of  each  family,  from 
its  origin  to  the  present  generation,  and  to  ascertain  their  genealogy  and  chronology 
by  indisputable  documents.” 

That  edition  has  already  become  scarce.  Subsequent  researches  have  thrown  no 
small  light  on  the  histories  of  particular  families  ;  and,  from  thp.  lnpeo  of  time,  nume¬ 
rous  alterations  have  necessarily  taken  place  in  th*>  »crbie  houses.  On  these  accounts, 
it  has  been  judged,  that  a  nnw. edition  or  Sir  Robert  Douglas’s  Peerage,  with  a  conti¬ 
nuation  to  the  present  time,  may  not  be  deemed  unacceptable  to  the  public. 

In  the  preface  to  the  first  edition,  Sir  Robert  Douglas  states,  that  cc  notwithstanding 
<£  all  that  has  been  done,  there  doubtless  may  and  will  be  mistakes,  such  as  are  una- 
u  voidable  in  a  work  of  this  kind,  though  the  Author  hopes  they  will  not  be  found 
u  numerous,  as  all  manner  of  pains  has  been  taken  to  avoid  them,  as  well  by  the 
£<  labour  bestowed  upon  the  compilation,  as  by  putting  it  in  the  power  of  every  Peer 
u  to  correct  or  add  to  the  history  of  his  own  family,  by  sending  him  a  manuscript 
“  copy  some  time  before  publication,  they  producing  sufficient  documents  in  support 
££  of  any  alteration  made.” 

In  conformity  to  this  plan,  calculated  for  the  prevention  of  error,  it  is  proposed, 
in  the  first  place,  to  transmit  to  the  Peers  of  Scotland,  and  Representatives  of  dormant, 
attainted,  and  extinct  titles,  (or  their  agents),  that  part  of  Sir  Robert  Douglas's 
Work  w  hich  treats  of  their  respective  families,  so  disposed  on  writing  paper,  as  to  ad¬ 
mit  of  additions  and  corrections,  being  made  with  facility;  and,  in  the  next  place, 
when  the  amended  account  of  each  family  is  put  to  the  press,  to  transmit,  in  like 
manner,  the  proof  sheets  of  such  amended  account,  before  throwing  off  the  impression. 

This  arrangement,  although  adding  considerably  to  the  expence  of  the  Work,  will, 
it  is  hoped,  meet  with  the  approbation  of  all  concerned.  When  it  is  considered  on 
howr  comparatively  trifling  a  degree  of  exertion  on  the  part  of  each  family,  the  forma¬ 
tion  of  a  full  and  accurate  Peerage  of  Scotland  depends,  the  Editor  flatters  himself  with 
the  hope,  that  the  Nobility  will  be  iuduced  to  take  the  trouble  of  revising,  or  of  giving 
directions  to  their  Agents  to  correct,  the  accounts  of  their  respective  families,  from 
charters,  parish  registers,  and  other  authentic  sources,  to  their  own  satisfaction. 

In  the  continuation  of  Sir  Robert  Douglas’s  Peerage  to  the  present  time,  the 
Editor  has  used  every  endeavour  to  obtain  correct  information;  sensible  that,  if 
genealogical  histories  can  pretend  to  merit,  it  must  consist  in  their  accuracy,  for 
without  that  recommendation,  they  would  become  reprehensible,  from  their  tenden¬ 
cy  to  mislead. 

The  Editor  takes  this  opportunity  of  returning  his  grateful  acknowledgements  for 
the  valuable  communications  received  from  several  of  the  Nobility  an*1  t,,eir  con¬ 
nections,  in  reference  to  his  original  plan  of  a  Scotland,  from  the  Union 

of  Great  Britain  downward  l’nr  the  reasons  already  stated,  he  has  been  induced 
to  extend  that  plan  ;  and  begs  leave  to  solicit  such  information  as  may  enable  him 
to  carry  it  into  full  effect,  particularly  with  regard  to  the  errors  of  the  first  edition. 

The  Editor  has  only  to  add,  that  communications  on  the  subject,  addressed  to 
him  at  No.  92,  Prince’s  Street,  Edinburgh,  in  franked  covers,  not  exceeding  the 
limited  weight,  or  where  these  cannot  be  obtained,  under  cover  to  the  Secretary  of 
the  General  Post-Office  of  Scotland,  Edinburgh,  w  ill  be  carefully  attended  to,  and 


properly  noticed  in  the  Work. 


IV.  SWIFT’S, 


by  Archibald  Constable  and  Company . 
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IV.  SWIFT’S  WORKS,  Edited  by  Walter  Scott,  Esq.  with  a  Life  of  the 
Author,  Notes  Critical  and  Illustrative,  &c.  &c.  Nineteen  Volumes  Octavo,  hand¬ 
somely  printed,  with  a  few  copies  on  Royal  Paper.  (Edinburgh,  March  1809.) 

***  The  present  edition  of  this  incomparable  English  Classic  is  offered  to  the  public  on  a  plan  differ¬ 
ent  from  that  adopted  by  former  editors.  In  the  Life  of  the  Author,  it  is  proposed  to  collate  and  com¬ 
bine  the  various  information  which  has  been  given  by  Mr  Sheridan,  Lord  Orrery,  Dr  Detail y,  Mr  Pil- 
knigton,  Dean  Swift,  Dr  Johnson,  and  others,  into  one  distinct  and  comprehensive  narrative  ;  which, 
it  is  hoped,  may -prove  neither  a  libel  or  apology  for  Swift,  nor  a  collection  from  the  pleadings  of  those 
who  have  written  either  ;  but  a  plain,  impartial,  and  connected  biographical  narrative.  By  the  favour 
of  distinguished  friends  in  Ireland,  the  editor  hopes  to  obtain  considerable  light  upon  some  passages  in 
the  Dean’s  life,  which  have  hitherto  perplexed  his  biographers.  In  preparing  the  text  and  notes,  no 
labour  or  expence  has  been  spared  to  procure  original  information.  The  Tale  of  a  Tub,  for  example, 
is  illustrated  wdtli  the  marginal  notes  of  the  learned  Bentley,  transcribed  from  manuscript  jottings  on 
liis  own  copy.  Although  neither  long  nor  numerous,  they  offer  some  curious  elucidations  of  the  author, 
and  afford  a  singular  instance  of  the  equanimity  with  which  the  satire  even  of  Swift  was  borne  by  the 
venerable  scholar  against  whom  it  was  so  unadvisedly  levelled.  Some  preliminary  critical  observations 
are  offered  on  the  various  literary  productions  of  the  Dean  of  St  Patrick’s;  and  historical  explanations 
and  anecdotes  accompany  hi»  political  treatises.  All  those  pieces  which,  though  hitherto  admitted 
into  Swift  s  works,  are  positively  ascertain^  not  t0  be  of  his  composition,  are  placed  in  the  Appendix 
or  altogether  retrenched.  On  the  other  hand,  the  Kmun  i3  rm-uun>go«t  to  boiiQVG,  that  by  accurate 
research,  some  gleanings  may  yet  be  recovered,  which  have  escaped  even  the  laudable  and  undenia¬ 
ble  industry  of  Swift’s  last  editor.  So  that,  upon  the  whole,  he  hopes  the  present  ediiion  will  be  fully 
more  complete  than  those  of  late  years.  The  work  will  appear  in  the  course  of  1811.  * 

V.  The  WORKS  of  GAWIN  DOUGLAS,  Bishop  of  Dunkeld,  with  Histo¬ 

rical  and  Critical  Dissertations  on  his  Life  and  Writings,  Notes  and  a  Glossary. 
By  the  Right  Hon.  Sylvester  (Douglas)  Lord  Glenbervie.  Four  Volumes  Octavo* 
elegantly  printed.  9 

***  The  whole  works  of  Gawin  Douglas,  consisting  of  his  translation  of  Virgil’s  jEneid  the  Palace 
of  Honour,  and  King  Hart,  are  now,  for  the  first  time,  collected  into  one  edition.  Two  Dissertations 
the  one  on  the  Family  of  Douglas,  the  other,  on  the  Poet’s  Life  and  Writings,  will  be  prefixed  and 
copious  notes  added.  The  text  of  Ruddiman’s  edition  ef  the  Ameid  has  been  collated  with  the  fol 
lowing  manuscripts:  viz.  Two  in  the  Library  of  the  University  of  Edinburgh,  another  in  the  nosses" 
sion  of  the  Marquis  of  Bath  at  Longleet,  and  the  fourth  at  Lambeth  Palace.  The  excellent  Glossary 
ot  Ruddiman  is  made  the  basis  of  that  in  the  present  work,  but  considerably  enlarged,  and  extended 
to  the  other  poems.  * 

VI.  LETTERS  of  ANNA  SEWARD,  written  between  the  years  1784  and 

1807,  bequeathed  to  Mr  Constable  for  publication.  Five  Volumes  Post  Octavo 
with  Portraits,  and  other  Plates.  ’ 

VII.  METRICAL  ROMANCES  of  the  Thirteenth,  Fourteenth,  and  Fifteenth 
Centuries.  Published  from  autient  manuscripts,  and  illustrated  by  an  Introduction 
Notes,  and  a  Glossary.  By  Henry  Weber,  Esq.  In  Three  Volumes  Post  Octavo.’ 

,***  The  present  publication  is  intended  to  comprehend  the  most  valuable  of  those  Romances 
winch  have  not  upt  Lpoti  ciihmittjxi  thn  .>nhi;o  nrv.„  r.v„  ai~ . n  .  i  , 


A  I  not  yet  beCil  submitted  to  the  public.  The  Life  of  Alexander,  attributed  by  AVarton  to 

Adam  Davie,  and  strongly  recommended  by  him  for  publication,  will  form  the  first  article  :  and  will 
be  followed  by  Richard  Coeur  de  Lion ,  which,  beside.s  its  very  considerable  poetical  merit,  must  excite 
a  strong  national  interest;  and  by  others,  selected  either  for  the  beauty  of  the  tale,  or  some  circum¬ 
stances  rendering  them  curious ;  among  which  a  few'  Comical  Romances  will  be  found.  To  the  intro¬ 
duction,  the  Editor,  at  the  reqnest  of  several  gentlemen  most  -anxious  for  the  publication,  has.  subjoined 
**2 ™.maiy1acc01int  of  the  German  early  Poetry  and  Romance  ;  a  subject  of  high  interest,  but  as  yet 
Should7, upm’10".,"  T  *  “s  nall0n’  and  bu,t.li,t‘le  cultivated  on  the  Continent.  If  the  present  publication 
of  En-l  lh  '  tbe  encouragement,  which  the  importance  of  this  species  of  composition  in  the  history 
of  its  finiitedexSn^S\viuebe^iuUbsheiLt,0n’  comI1‘lsi“S  those  excluded  from  this  selection,  on  account 

J“IST(Sy  fnr  CIIR,0NlCLt:S  °*  JUTLAND,  by  Robert  Lind- 
say  of  Pitscottie.  Edited  from  Antient  and  Authentic  Manuscripts,  by  John 

Graham  Dalyell,  Esq.  One  Volume  Quarto,  handsomely  printed,  with  a  Portrait 
of  King  James  V.  from  an  Original  Picture. 

IX.  SHIPWRECKS  and  DISASTERS  at  SEA,  according  to  the  most  Authen 
tic  Accounts,  Antient  and  Modern.  Three  Volumes  Octavo. 


X.  The 
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Works  speedily  to  be  Published,  SCc. 


X.  The  DRAMATIC  WORKS  of  John  Ford;  with  an  Introduction  and  Ex¬ 
planatory  Notes.  By  Henry  Weber,  Esq.  In  Two  Volumes  Octavo. 

%*  This  author  was  coeval  with  Fleteher  and  Massinger,  and  others  who  succeeded  Shakespeare. 
Ue  imitated  the  latter  with  a  success  sufficient  to  provoke  the  envy  of  Ben  Johnson,  and  to  excite 
great  admiration  from  his  contemporaries.  Notwithstanding  their  great  merit,  his  plays  have  never, 
with  the  exception  of  two,  been  reprinted,  and  are  now,  for  the  first  time,  collected  in  a  uniform  edi¬ 
tion. 

XI.  HISTORY  of  the  REFORMATION  in  SCOTLAND.  By  George 
Cook,  D.  D.  Minister  of  Laurencekirk,  Author  of  u  An  Illustration  of  the  General 
Evidence  establishing  the  Reality  of  Christ’s  Resurrection.”  Three  Volumes  Octavo. 

XFT.  RESEARCHES  into  the  ORIGIN  and  AFFINITY  of  the  GREEK 
and  TEUTONIC  LANGUAGES.  By  A.  Murray,  F.  A.S.E.  and  Secretary  for 
Foreign  Correspondence.  One  Volume  Quarto. 

***  The  immediate  object  of  this  work  is,  to  illustrate  the  early  state  and  connexion  of  these  lan¬ 
guages,  on  accurate  and  philosophical  principles.  The  light  which  i*  *uus  thrown  on  the  structure  of 
the  Greek  tongue,  gives  a  new  and  interesting  form  **>  tl,c  whole  of  classic  philology  ;  exhibits  an 
extensive  view  of  the,  piucess  liy  which  the  mind  invents  and  improves  articulate  speech ;  and  leads  to 
a  developement  of  the  origin  of  the  most  antient  European  nations.  The  notices  ascertained  in  the 
course  of  investigation  depend,  not  on  conjecture,  but  on  a  comparison  of  almost  every  European 
language  with  those  to  which  it  is  respectively  allied.  In  the  train  of  inquiry  pursued  in  the  researches 
above  mentioned,  particular  regard  has  been  paid  to  the  Oriental  tongues ;  those  having  been  examined 
which  bear  no  affinity  to  the  Teutonic,  as  well  as  those  which  appear  to  be  related  to  it.  For  a  plan  and 
outline  of  the  whole  work,  reference  may  be  made  to  page  505  of  an  “  Account  of  the  Life  and 
Writings  of  Janies  Bruce  of  Kinnaiid,  Esq.  Author  of  Travels  to  discover  the  Source  of  the  Nile, 
in  the  years  1768 — 1773,”  published  1808. 

XIII.  The  WORKS  of  SIR  WALTER  RALEGH,  Iynigiit;  with  a  Biogra¬ 
phical  and  Critical  Introduction.  Seven  Volumes  Octavo,  handsomely  printed. 

The  Writings  of  Srn  Walter  Ralegh,  have  been  highly  praised  by  tiie  greatest  Masters  of  Eng¬ 
lish  Literature^  both  for  solidity  of  matter,  and  dignity  of  style.  But  these  Writings,  which  consist  of 
a  History  of  the  World,  a  Voyage  to  Guiana,  and  various  Discourses  upon  Government,  War,  Cora- 
mereo,  and  Navigation,  besides  Poems  and  Letters,  have  never  yet  been  published  in  a  uniform  shape. 
The  present  Edition  is  intended  to  supply  this  desideratum  ;  and  it  is  the  more  necessary,  as  both  the 
last  edition  of  his  History,  by  Cloys,  and  of  liis  Miscellaneous  Works,  by  Birch,  have  become 
equally  rare. 

In  this  Edition,  the  Miscellaneous  Pieces  will  be  re-arranged  and  classified ;  and  besides  occasional 
illustrative  Notes,  there  will  be  added  some  Letters  of  Ralegh,  which  had  not  appeared  at  the  time 
of  Dr  Birch’s  Publication.  The  Introductory  Essay  will  contain,  within  moderate  limits,  a  elear, 
and  it 'is  hoped,  interesting  Aeeonnt  of  the  Actions,  Fortunes,  and  Character  of  this  extraordinary  Man, 
founded  upon  a  thorough  examination  of  all  that  lias  been  written  on  the  subject  of  his  Life,  and  the 
transactions  in  which  he  was  engaged  :  together  with  a  connected  view  of  the  seope  and  merits  of  his 
literary  labours,  , 

***  A  few  Copies  will  be  printed  on  Royal  Paper,  and  the  Work  will  be  embellished  with  a  Por¬ 
trait  of  Ralegh,  from  an  Original  Painting,  and  a  Fac-simile  of  his  Writing. 

XIV.  MEMOIRS  of  the  Most  Remarkable  Passages  in  the  Life  of  Sir  JAMES 
TURNER,  Knight,  from  the  Commencement- of  his  Military  career  in  Germany, 
in  1632,  (the  year  in  which  Gustavus  Adolphus  was  killed),  till  his  Trial  for  Oppres¬ 
sion  and  Extortion,  and  Acquittal,  before  the  Privy-Council,  in  1668;  written  by 
Himself.  Published  from  the  Original  Manuscript  in  the  possession  of  the  Publish¬ 
ers.  One  Volume  Octavo;  idth  a  Portrait  of  the  Author . 

The  Author  of  this  Narrative  served  as  a  Major  in  Lord  Sinclair’s  Regiment,  die  Re¬ 

bellion  which  broke  out  in  Ireland  in  1641 ;  and  afterwards  in  the  Scotisb  army  in  England,  till  he 
was  made  prisoner,  with  the  Duke  Hamilton. T»y  Lambcri,  ut  Cxetcr,  Obtaining  Ins  libeiiy  in  lo49, 
he  withdrew  to  the  Continent,  where  lie  remained  in  Denmark,  Germany,  Holland,  and  I  ranee,  till 
the  Restoration.  In  1666,  lie  was  surprised  at  Dumfries  by  the  Covenanters,  with  whom  he  continued 
a  prisoner  till  their  defeat  by  Dalyell,  at  Pentland  Hills.  His  Memoirs,  embracing  so  evenlfuj  a  penod 
in  the  History  of  Europe,  are  peculiarly  interesting,  from  the  light  which  they  throw  on  niairy  the  most 
remarkable  events  and  characters  of  the  time.  He  also  wrote,  and  published  in  1683,  “  Pailas  Arma- 
ta,”  a  series  of  Military  Essays ;  was  a  man  of  considerable  talents,  nnieli  experience,  extensive  read¬ 
ing,  and  shrewd  discernment;  and  his  writing  in  the  first  person  gives  to  his  Memoirs,  as  he  has  ma¬ 
naged  it,  a  dramatic  effect,  by  which  the  Reader  is  made  not  only  a  Spectator,  but  also  an  Auditor  ot 
nil  that  passes. 


Printed  by  George  Ramsay  Sc  Co. 

Edinburgh,  1310. 
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Table  form¬ 
ed  from  the 
rule, 


Equation  of  the  Boiling  Point . 


Barometer . 

Equotion. 

Difference. 

31.0 

3°*5 

30.0 

2  9  5 

29.0 

28.5 

28.0 

+  x*57 
+  °-79 

O.OQ 

-  O.80 

-  1.62 

—  2.45 

—  3-3* 

0.78 

°*79 

0.80 

0.82 

0.83 
c.8  5 

0.86 

27 -5 

—  4.16 

0.88 

27.0 

—  5*°4 

The  numbers  in  the  firft  column  of  this  table  exprefs 
heights  of  the  quickfilver  in  the  barometer  in  Englifh 
inches  and  decimal  parts :  the  fecond  column  (hows  tlie 
equation  to  be  applied,  according  to  the  fign  prefixed, 
to  21  2°  of  Bird’s  Fahrenheit,  to  find  the  true  boiling 
point  for  every  fuch  date  of  the  barometer.  The  boil¬ 
ing  point  for  all  intermediate  dates  of  the  barometer 
may  be  had  with  fufficient  accuracy,  by  taking  propor¬ 
tional  parts,  by  means  of  the  third  column  of  differences 
of  the  equations.  See  Philofophical  Tranfa&ions,  vol. 
lxiv.  art.  30.  \  alfo  Dr  Mafkelyne’s  Paper,  vol.  lxiv. 

17  art.  20. 

Slmfk0rSe  followInS  tahle  we  have  the  refult  of  fif- 

burgh'sob-  teen  different  obfervations  made  by  Sir  George  Shuck- 
fervations  burgh  compared  with  the  refult  of  M.  de  Luc’s 
compared  rules, 
with  De 

Lee’s  rules.  _ 


Height  of 
the  Baro¬ 
meter  redu¬ 
ced  to  the 
fame  tem¬ 
perature  of 
£0°. 

Mean 
Boiling 
Point  by 
Obferva- 
tion. 

’ 

Boiling  i 
Point  by; 
De  Luc’s 
Rules. 

I 

Height 
;  of  Baro¬ 
meter. 

Boiling 
Point  by 
Observa¬ 
tion. 

Boiling 
Point  by 
De  Luc’s 
Rules. 

Inch. 

26.498 

27.241 

27.954 

28.377 

28.699 

28.898 

28.999 

29.447 

29.805 

0 

207.07 

208.64 

209.87 

210.50 
21  I.27 

211.50 
21  I.60 
2*2.55 
212.95! 

o  J 

208.54 
208.84 
210.03* 
210.81 1 
2H.34; 
21  I.67' 
21  1.8  5: 
212.74 
2I3*1 5 

Inch. 

30.008 

30.207 

30.489 

30.763 

30.847 

3°-9J7 

0 

213.22 

2I3-j8 

214.15; 

2i4\37i 

214.83 

214.96 

1  0 

21 3-47 

213- 79 

214- 23 
21 4.66 

2I4-79 

214.96 

Sir  George  Shuckburgh  has  alfo  fubjoined  the  follow¬ 
ing  general  table  for  the  ufe  of  artifls  in  conftrudHng 
the  thermometer,  both  according  to  his  own  obferva¬ 
tions  and  thpfe  of  M.  de  Luc. 


Thermo- 


Height  of  the 
Barometer. 

Corre<51.  of  the 
Boiling  Point. 

Differ¬ 

ence. 

Corre<5t.  ac¬ 
cording  to 
M  de  Luc. 

Differ¬ 

ence. 

26.0 

26.5 
27.O 
27-5 
28.0 

28.5 
29.0 

29*5 

30.0 

3°*5 

31.0 

0 

—  7.09 

—  6.18 

—  J-27 

—  4-37 

—  3-48 

—  2.59 

—  >-72 

—  0.85 
0.00 

+  0-85 
+  1-69 

.91 

.91 

.90 

.s9 

.89 

•87 

.87 

•85 

•85 

.84 

0 

—  6.83 
5*93 

—  5*°4 

—  4.16 

—  3-31 

—  2.45 

—  3.62 

—  0.80 
0.00 

+  °-79 
+  M7 

.90 

.89 

.88 

.87 

.86 

.83 

.82 

.80 

•79 

.78 

The  Royal  Society,  fully  apprifed  of  the  importance  Obferva. 
of  adjufling  the  fixed  points  of  thermometers,  appointed  tlons  rcade 
a  committee  of  feven  gentlemen  to  confider  of  the  bed  hy.  a  comT 
method  for  this  purpole  j  and  their  report  is  publifhed  [he^oyal 
in  the  Phil.  Trail  f.  vol.  lxvii.  part  ii.  art.  37.  Society  for 

They  obferved,  that  though  the  boiling  point  be  pla-  adjufting 
ced  fo  much  higher  on  fome  of  the  thermometers  nowthf  fixed 
made  than  on  others,  yet  this  does  not  produce  any  con-1*0111*5* 
fiderable  error  in  the  obfervations  of  the  weather,  at 
lead  in  this  climate  }  for  an  error  of  l^-0  in  the  pofition 
of  the  boiling  point,  will  make  an  error  only  of  half  a 
degree  in  the  pofition  of  9 2°,  and  of  not  more  than  a 
quarter  of  a  degree  in  the  point  of  62°.  It  is  only  in 
nice  experiments,  or  in  trying  the  heat  of  hot  liquors, 
that  this  error  in  the  boiling  point  can  be  of  much  im¬ 
portance. 

In  adjuding  the  freezing  as  well  as  the  boiling  point, 
the  quickfilver  in  the  tube  ought  to  be  kept  of  the  fame 
heat  as  that  in  the  ball.  When  the  freezing  point  is 
placed  at  a  confiderable  didance  from  the  ball,  the 
pounded  ice  fhould  be  piled  to  fuch  a  height  above  the 
ball,  that  the  error  which  can  arife  from  the  quickfilver 
in  the  remaining  part  of  the  tube  not  being  heated 
equally  with  that  in  the  ball,  (hall  be  very  (mail,  or  the 
obferved  point  mud  be  corredled  on  that  account  ac¬ 
cording  to  the  following  table  : 


Heat  of  the 
Air. 

Corre&ion. 

42° 

.00087 

52 

.00174 

62 

.00261 

72 

.00348 

82 

•00435 

*9 

Table  for 
cofedhng 
the  freezing 
point. 


The  correction  in  this  table  is  expreffed  in  ioooth 
parts  of  the  diftance  between  the  freezing  point  and  the 
furface  of  the  ice  :  e.  gr.  if  the  freezing  point  Hands 
feven  inches  above  the  furface  of  the  ice,  and  the  heat 
of  the  room  is  6  2,  the  point  of  3  2°  (hould  be  placed 
7X00261,  or  .018  of  an  inch  lower  than  the  obfe-r- 
ved  point.  A  diagonal  fcale  will  facilitate  this  correc- 
tion. 
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The  qukrk- 
filver  in 
the  tube 
ought  to  be 
heated  to 
the  fame 
degree  as 
that  in  the 
ball. 
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The  tubes 
ought  to 
be  cylindri¬ 
cal  and  ca¬ 
pillary. 

Leconsde 
Phyf.Exp. 
tom.  iv. 

P  3/6- 

I 


The  committee  obferve,  that  in  trying  the  heat  of 
liquors,  care  fnould  be  >aken  that  the  quickfilver  in  the 
tube  of  the  thermometer  be  heated  to  the  fame  degree  as 
that  in  the  ball  ;  or  if  this  cannot  be  done  conveniently, 
the  obferved  heat  (hould  be  corrected  on  that  account  ; 
for  the  manner  of  doing  which,  and  a  table  calculated 
for  this  purpofe,  we  mult  refer  to  their  excellent  report 
in  the  Phil.  Tranf.  vol.  ixvii.  part  ii.  art.  37. 

With  regard  to  the  choice  of  tubes,  they  ought  to  be 
exactly  cylindrical.  But  though  the  diameter  fliould 
vary  a  little,  it  is  eafy  to  manage  that  matter  in  the 
manner  propofed  by  the  Abbe  Nollet  *,  by  making  a 
fmall  portion  of  the  quickfilver,  e.  gr.  as  much  as  fills 
up  an  inch  or  half  an  inch,  flide  backward  and  forward 
in  the  tube  ;  and  thus  to  find 'the  proportions  of  all  its 
inequalities,  and  from  thence  to  adjuft  the  divifions  to  a 
fcale  of  the  moil  perfect  equality.  The  capillary  tubes 
are  preferable  to  others,  becaufe  they  require  fmaller 
bulbs,  and  they  are  alfo  more  fenfible,  and  lefs  brittle. 
The  moft  convenient  fize  for  common  experiments  has 
the  internal  diameter  about  the  40th  or  50th  of  an 
h,  about  nine  inches  long,  and  made  of  thin  glafs, 
the  rife  and  fall  of  the  mercury  may  be  better 
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The  num¬ 
ber  of  de¬ 
grees  into 
which  the 
fcale  ought 
to  be  divi¬ 
ded. 


inch, 

that 

feen. 


*3 

At  what 
pomt  the 
fcale  aught 
to  com¬ 
mence. 


The  next  thing  to  be  confidered,  is  of  what  number 
of  degrees  or  divifions  the  fcale  ought  to  confift,  and 
from  what  point  it  ought  to  commence.  As  the  number 
of  the  divifions  of  the  lcale  is  an  arbitrary  matter,  the 
feales  which  have  been  employed  differ  much  from  one 
another  in  this  circumftance.  Fahrenheit  has  made  180 
degrees  between  the  freezing  and  boiling  water  point. 
Amontons  made  73,  and  Sir  Ifaac  Newton  only  34. 
There  is,  however,  one  general  maxim,  which  ought  to 
be  obferved  :  That  fuch  an  arithmetical  nutnber  Jhotild 
be  chofcn  as  can  eaji/y  be  divided  and  fubdivded ,  and 
that  the  number  of  divifions  fhou/d  be  fo  great  that 
there  floall feldotn  be  occajion  for  fractions .  I  he  num¬ 
ber  80  chofen  by  Reaumur  anfwers  extremely  well  in 
this  refpedl,  becaufc  it  can  be  divided  by  feveral  figures 
without  leaving  a  remainder  ;  but  it  is  too  fmall  a  num¬ 
ber  :  the  confequence  of  which  is,  that  the  degrees  are 
placed  at  too  great  a  difiance  from  one  another,  <md 
fra £1  ions  muft  therefore  be  often  employed.  We  think, 
therefore,  that  160  would  have  been  a  more  convenient 
number.  Fahrenheit’s  number  780  is  large  enough, 
but  when  divided  its  quotient  foon  becomes  ail  odd  num¬ 
ber. 

As  to  the  point  at  which  the  fcale  ought  to  com¬ 
mence,  various  opinions  have  been  entertained.  ‘Ifw’e 
knew  the  beginning  or  loweft  degree  of  heat,  all  phi- 
lofophers  would  agree,  that  the  loweft  point  of  the  ther¬ 
mometer  ought  to  be  fixed  there  ;  but  we  knowr  neither 
the  lowefi:  nor  the  higheft  degrees  of  heat ;  we  obferve 
only  the  intermediate  parts.  All  that  we  can  do,  then, 
is  to  begin  it  at  feme  invariable  point,  to  which  thermo¬ 
meters  made  in  different  places  may  eafily  be  adjufied. 
If  pofiible.  too,  it  ought  to  be  a  point  at  vvhich  a  natural 
well-known  body  receives  fome  remarkable  change  from 
the  effeas  of  heat  or  cold.  Fahrenheit  began  his  fcale 
at  the  point  at  which  fnow  and  fait  congeal.  Kirwan 
propofes  the  freezing  point  of  mercury.  Sir  Ifaac 
Newton,  Hales,  and  Reaumur  adopted  the  freezing 
point  of  water.  The  otjeaion  to  Fahrenheit’s  loweft 
point  is,  that  it  commences  at  an  artificial  cold  never 
known  in  nature,  and  to  which  we  cannot  refer  our 


feelings,  for  it  is  what  few  can  ever  experience.  There  Thernio- 
would  be  feveral  great  advantages  gained,  we  allow,  by  rncter*^ 
adopting  the  freezing  point  of  mercury.  It  is  the  low¬ 
eft  degree  of  cold  to  which  mercury  can  be  applied  as  a 
meafure  ;  and  it  would  render  unneceflary  the  ufe  of  the 
figns  plus  and  minus,  and  the  extenfion  of  the  fcale  be¬ 
low  o.  But  we  object  to  it,  that  it  is  not  a  point  well 
known  ;  for  few,  comparatively  fpeaking,  who  ufe 
thermometers,  can  have  an  opportuity  of  feeing  mercury 
congealed.  As  to  the  other  advantage  to  be  gained  by 
adopting  the  freezing  point  of  mercury,  namely,  the 
abolition  of  negative  numbers,  we  do  not  think  it  would 
counterbalance  the  advantage  to  be  enjoyed  by  ufing 
a  well-known  point.  Befides,  it  may  be  alked,  Is  there 
not  a  propriety  in  ufing  negative  numbers  to  exprefs  the 
degree  of  cold,  which  is  a  negative  thing  ?  Heat  and 
cold  we  can  only  judge  of  by  our  feelings :  the  point 
then  at  which  the  fcale  fhould  commence,  ought  to  be 
a  point  which  can  form  to  us  a  ftandard  of  heat  and 
cold  ;  a  point  familiar  to  us  from  being  one  of  the  moft 
remarkable  that  occurs  in  nature,  and  therefore  a  point 
to  which  we  can  with  moft  clearnefs  and  precifion  refer 
to  in  our  minds  on  all  occafions.  This  is  the  freezing 
point  of  water  chofen  by  Sir  Ifaac  Newton,  which  of  all 
the  general  changes  produced  in  nature  by  cold  is  the 
moft  remarkable.  It  is,  therefore,  the  moft  convenient 
point,  for  the  thermometers  to  be  ufed  in  the  tempe¬ 
rate  and  frigid  zones ;  we  may  fay  over  the  globe, 
for  even  in  the  hotteft  countries  of  the  torrid  zone 
many  of  the  mountains  are  perpetually  covered  with 
fnow.  ,4 

The  thermometers  which  are  at  prefent  in  moft  ge-Thermome- 
r.eral  ufe,  arc  Fahrenheit’s,  De  l’lfle’s,  Reaumur’s,  andters  gene- 
Celfius’s.  Fahrenheit’s  is  ufed  in  Britain,  De  l’lfle’s ra^*  u^‘ 
in  Ruftia,  Reaumur’s  and  the  thermometre  centigrade 
in  France,  and  Celfius’s,  the  fame  as  the  laft  named,  in 
Sweden.  They  are  all  mercurial  thermometers.  For 
their  defeription  and  the  method  of  comparing  them  to¬ 
gether,  fee  Chemistry,  N°  198 — 201.  See  alfo  Plate 
DXXXIV.  25 

As  in  meteorological  obfervations  it  is  neceffary  to  at-  Account 
tend  to  the  greateft  rife  and  fall  of  the  thermometer,  at-°^  ^  tlier. 
tempts  have  been  made  to  conftrudt  a  thermometer  J^mJters^ 
which  might  regifter  the  greateft  degree  of  heat,  or 
greateft  degree  of  cold,  which  took  place  during  the  ab- 
fence  of  the  obferver.  In  1757  Lord  Charles  Cavendifii Lord 
prefented  to  the  Royal  Society  of  London  a  thermome-  Charles 
ter  in  two  different  forms;  the  one  contrived  to  mark 
the  greateft  degree  of  heat,  and  the  other  the  greateft  *er> 
degree  of  cold.  Plate 

The  firft  confifts  of  a  glafs  tube  AB,  with  a  cy  1  in  -  DXXX1 II. 
drical  bulb  B  at  the  lower  end,  and  capillary  at  the  top,  *  ^  3- 
over  wrhich  there  is  fixed  a  glafs  ball  C.  1  he  bulb  and 
part  of  the  tube  are  filled  with  mercury,  the  top  of  which 
(hows  the  degrees  of  heat  as  ufual.  The  upper  part  of 
the  tube  above  the  mercury  is  filled  w  ith  fpirit  of  wine  5 
the  ball  C  is  alfo  filled  with  the  fame  liquor  almoft  to 
the  top  of  the  capillary  tube.  When  the  mercury  rifes 
the  fpirit  of  wine  is  alfo  raifed,  and  falls  into  the  ball  C, 
which  is  fo  made  that  the  liquor  cannot  return  into  the 
tube  when  the  mercury  finks  ;  confequently  the  height 
of  the  fpirit  of  wine  in  the  ball,  added  to  that  in  the 
tube,  will  give  the  greateft  degree  of  heat  to  which  the 
thermometer  has  pointed  fince  laft  obfervation.  When 
a  new  obfervation  is  to  be  made,  the  inftiument  muft  be 

inclined 
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Thermo-  inclined  till  the  liquor  in  the  ball  cover  the  end  of  the 
t  meter'  ,  capillary  tube. 

1  In  this  thermometer  it  is  evident  that  the  mercury 
mult  be  affected  by  the  weight  and  elaftieity  of  the  fpi- 
rit  of  wine,  and  therefore  it  will  not  correfpond  to  any  of 
the  common  mercurial  thermometers. 

Fi^.  4.  The  thermometer  for  {bowing  the  greateft  degree  of 

cold  is  reprefented  in  fig.  4.  by  the  crooked  tube 
ABCD.  This  inftrument  is  filled  with  fpirit  of  wine, 
with  the  addition  of  as  much  mercury  as  is  fufficient  to  fill 
both  legs  of  the  fyphon,  and  about  a  fourth  or  fifth  part 
of  the  hollow  ball  C.  We  are  not  told  what  the  pro¬ 
portion  of  mercury  was  to  that  of  fpirit  of  wine.  The 
degrees  of  heat  are  fhown  by  the  rife  or  fall  of  the  mer¬ 
cury  in  the  leg  AB.  The  thermometer  marks  the 
greateft  fall  by  means  of  the  hollow  ball  C.  When  the 
mercury  in  the  longer  leg  finks  by  cold,  that  in  the 
ill  or  ter  will  rife  and  run  over  into  the  ball  C,  from 
which  it  cannot  return  when  the  mercury  fubfides  in  the 
fhorter  and  rifes  in  the  longer  leg.  The  upper  part  of 
the  fhorter  leg  will  therefore  be  filled  with  a  column  of 
f pirits  of  a  length  proportional  to  the  increafe  of  heat; 
the  bottom  or  lower  furface  of  which,  by  means  of  a 
proper  fcale,  will  (how  how  much  the  mercury  has  been 
lower  than  it  is;  which  being  fubtra£led  from  the  pre¬ 
lent  height  will  give  the  lowed  point  to  wThich  the  mer¬ 
cury  has  fallen.  That  the  thermometer  may  be  fitted  for 
a  new  obfervation,  the  mercury  muft  be  made  to  run 
back  from  the  ball  into  the  fhorter  leg,  by  inclining  the 
tube  and  heating  the  ball. 

Mr  Six’s  *782  Mr  Six  propofed  another  felf-regifterrng 

thermome-  thermometer.  It  is  properly  a  fpirit  of  wine  thermome¬ 
ter.  ter,  though  mercury  is  alfo  employed  for  fupporting  an 

Fig.  5.  index,  a  b  is  a  thin  tube  of  glafs  16  inches  long,  and 

xVths  of  an  inch  caliber:  ede  and  fgh  are  fmaller 
tubes  about  -/g-th  of  an  inch  caliber.  Thefe  three  tubes 
are  filled  with  highly  re&ified  fpirit  of  wine,  except  the 
fpace  between  d  and  g ,  which  is  filled  with  mercury. 
As  the  fpirit  of  wine  contrafts  or  expands  in  the  mid¬ 
dle  tube,  the  mercury  falls  or  rifes  in  the  outfide  tubes. 
An  index,  fuch  as  that  reprefented  in  fig.  6.  is  placed 
on  the  furface,  within  each  of  thefe  tubes,  fo  light  as  to 
float  upon  it.  h  is  a  fmall  glafs  tube  -^ths  of  an  inch 
long,  hermetically  fealed  at  each  end,  and  inclofing  a 
piece  of  fteel  wire  nearly  of  its  own  length.  At  each 
end  /,  m ,  of  this  fmall  tube,  a  ftiort  tube  of  black  glafs 
is  fixed,  of  fuch  a  diameter  as  to  pafs  freely  up  and  down 
within  either  of  the  outfide  tubes  of  the  thermometer 
c  e  or  f  h.  From  the  upper  end  of  the  index  is  drawn  a 
fpring  of  glafs  to  the  finenefs  of  a  hair,  and  about  4ths 
of  an  inch  long  ;  which  being  placed  a  little  oblique, 
prefles  lightly  againft  the  inner  furface  of  the  tube,  and 
prevents  the  index  from  defeending  when  the  mercury 
defeends.  Thefe  indexes  being  inferted  one  into  each 
of  the  outfide  tubes,  it  is  eafy  to  underftand  how  they 
point  out  the  greateft  heat  or  cold  that  has  happened  in 
the  ohferver’s  abrence.  When  the  fpirit  of  wine  in  the 
middle  tube  expands,  it  prefies  down  the  mercury  in  the 
tube  h  f9  and  confequently  raifes  it  in  the  tube  ec  ;  con¬ 
fidently  the  index  on  the  left  hand  tube  is  left  behind 
and  marks  the  greateft  cold,  and  the  index  in  the  right 
2g  hand  tube  rifes  and  marks  the  greateft  heat. 

Ruther-  In  179a  a  paper  was  given  in  to  the  Royal  Society  of 
ford’s  tHer-  Edinburgh,  deferibing  two  thermometers,  newly  invent- 
mometer.  ed?  by  Dr  jobn  RlUherford  of  Middle  Bailifh  ;  the  one 


for  regiflering  the  higheit  and  the  other  for  regiftering  Tliermd- 
the  loweft  degree  of  heat  to  which  the  thermometer  t  meter» 
has  rifen  or  fallen  during  the  abfence  of  the  obferver.  v  "  ”~ 
account  of  them  may  be  found  in  the  third  volume 
of  the  Tranfaflions  of  the  Society.  29 

A  new  felf-regiftering  thermometer  has  been  in-  Mr  Keith’s 
vented  by  Mr  Keith  of  Ravelftone,  which  we  confider  tfiermame" 
as  the  moft  ingenious,  fimplc,  and  perfect,  of  any  which ter* 
has  hitherto  appeared.  Its  fimplicity  is  fo  great,  that  it 
requires  only  a  very  ftiort  defeription  to  make  it  intelli- 
gibJc. 

AB  is  a  thin  glafs  tube  about  14  inches  long  andFig-7* 

■|ths  of  an  inch  caliber,  clofe  or  hermetically  fealed  at 
top.  To  the  lower  end,  which  is  open,  there  is  joined 
the  crooked  glafs  tube  BE,  feven  inches  long,  and  ^ths 
of  an  inch  caliber,  and  open  at  top.  The  tube  AB  is 
filled  with  the  lhongeft  fpirit  of  wine,  and  the  tube  BE 
with  mercury.  This  is  properly  a  fpirit  of  wine  ther¬ 
mometer,  and  the  mercury  is  ufed  merely  to  fupport  a 
piece  of  ivory  or  glafs,  to  which  is  affixed  a  wire  for 
railing  one  index  or  depreftrng  another,  according  as  the 
mercury  rifes  01*  falls.  E  is  a  fmall  conical  piece  of 
ivory  or  glafs,  of  fuch  a  weight  as  to  float  on  the  furface 
of  the  mercury.  To  the  float  is  joined  a  wire  called 
the  float-wire,  which  reaches  upwards  to  H,  where  it 
terminates  in  a  knee  bent  at  right  angles.  The  float- 
wire,  by  means  of  an  eye  at  a ,  moves  eafily  along  the 
fmall  harpfichord  wire  GK.  LL  are  two  indexes  made 
of  thin  black  oiled  filk,  which  Aide  upwards  or  down¬ 
wards  with  a  force  not  more  than  two  grains.  The  one 
placed  above  the  knee  points  out  the  greateft  rife,  and 
the  one  placed  below  it  points  out  the  greateft  fall,  of 
the  thermometer. 

When  the  inftrument  is  to  be  prepared  for  an  obfer¬ 
vation,  both  indexes  are  to  be  brought  clofe  to  the  knee 
H.  It  is  evident,  that  when  the  mercury  rifes,  the  float 
and  float  wire,  which  can  be  moved  with  the  fmalleft 
force,  will  be  puftied  upwards  till  the  mercury  become 
ftationary.  As  the  knee  of  the  float-wire  moves  up¬ 
wards  it  will  carry  along  with  it  the  upper  index  L. 

When  the  mercury  again  fubfides,  it  leaves  the  index 
at  the  higheft  point  to  which  it  was  raifed,  for  it  will 
not  defeend  by  its  own  weight :  As  the  mercury  falls 
the  float- wire  does  the  fame  ;  it  therefore  brings  along 
with  it  the  lower  index  L,  and  continues  to  deprefs  it 
till  it  again  becomes  ftationary  or  afeend  in  the  tube  ; 
in  which  cafe  it  leaves  the  lower  index  behind  it  as  it 
had  formerly  left  the  upper.  The  fcale  to  which  the 
indexes  point  is  placed  parallel  to  the  (lender  harpfi- 
cliord  wire.  It  may  be  feen  more  diftin&ly  in  fig.  8. 

That  the  fcale  and  indexes  may  not  be  injured  by 
the  wind  and  rain,  a  cylindrical  glafs  cover,  clofe  at 
top,  and  made  fo  as  to  exadlly  fit  the  part  GF,  is  placed 
over  it. 

The  ingenious  inventor  has  another-  improvement  in 
contemplation,  which,  if  upon  trial  it  be  found  to  an- 
fwer,  will  make  this  thermometer  as  perfeft  as  can  be 
defired,  provided  there  do  not  arife  fome  errors  from  the 
variable  preflure  of  the  atmofphere.  He  propofes  to 
adopt  clock-work  to  this  thermometer,  in  fuch  a  way 
as  to  regifter  with  the  utmoft  precifion  the  degrees  of 
heat  and  cold  for  every  month,  day,  and  minute  in  the 
year.  The  principles  on  which  this  clockwork  is  to  be 
formed  we  (hall  forbear  to  deferibe,  hoping  that  the  au¬ 
thor  himfelf,  after  his  experiment  has  met  with  the  fuccefs 
3  E  2  which 
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Thermo-  which  we  ardently  wifli,  will  favour  the  world  with  his  adopted  ; 
mcUr‘  own  account  of  it. 

>  ir— y  —  The  fame  ingenious  gentleman  has  invented  a  felf-re- 
giftering  barometer,  upon  the  fame  principles  with  his 
ftlf-regiliering  thermometer.  We  have  had  the  plea- 
fure  of  feeing  both  *,  and  are  convinced  that  they  will 
fully  gratify  the  willies  of  all  who  are  engaged  in  meteo¬ 
rological  itudies.  He  is  alio  in  expectation  of  being 
foon  able  to  produce  an  air-thermometer  free  from  the 
defe&s  of  thole  which  were  formerly  made,  as  he  has 
found  out  a  way  of  preventing  it  from  being  alleged  by 
the  prtllur e  of  the  aimolphere, 


THE 

namely,  that  the  decrements  of  heat  were 
partly  proportional  to  the  times  (that  is,  that  quantities 
of  heat  are  loll  in  equal  times),  as  well  as  partly  in 
proportion  to  the  remaining  heat  *,  and  that  if  thefe  two 
are  added  together  the  rule  will  be  lufficiently  accurate. 

Ey  the  geometrical  proportion  which  Sir  llaac  Newton 
adopted  he  difeovertd  the  heat  of  metals  red  hot  or  in 
fufion. 

This  method,  fo  fuccefsfully  purfued  by  Sir  Ifaac,  Mr  Weclg- 
was  lufficient  to  form  a  fcale  of  high  degrees  of  heat,  wood’s ther- 
but  was  not  convenient  for  pra£lical  purpofes.  Ac-  mometer  for 
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M  DeLuc’s  M.  de  Luc  has  deferibed  the  bed  method  of  con- 
l'uppofed 
improve¬ 
ments. 


cordingly  the  ingenious  Mr  Joliah  Wedgwood,  who  is 


3r 


ftructing  a  thermometer,  lit  for  determining  the  tempe¬ 
rature  of  the  air,  in  the  menfuration  of  heights  by  the 
barometer.  He  has  alfo  Ihown  how  to  divide  the  fcale 
of  a  thermometer,  fo  as  to  adapt  it  for  aftronomical  pur¬ 
pofes  in  the  obfervation  of  refractions. 

Mr  Cavallo  Mr  Cavallo,  in  1781,  propoied  the  conftru£lion  of  a 
thermometrical  barometer,  which,  by  u  cans  ot  boiling 
metrical ba- water?  indicate  the  various  gravity  of  the  atmo- 

rometer.  fphere,  or  the  height  of  the  barometer.  But  as  he  does 
not  fay  that  the  mftrument  has  been  tried  with  the  de- 
fired  fuccefs,  we  forbear  to  defcribe  it.  Thofe  w  ho  willi 
to  know  his  ideas  refpedfcing  it  may  confult  the  Philcfo- 
32  phical  Tranfa&ions,  vol.  Lxxi.  p.  524. 

The  ther-  The  thermometers  hitherto  deiciibed  are  very  limited 
mometers  jn  ^eJr  extent  they  indeed  point  out  to  us  the  low’d! 

degrees  of  heat  which  are  commonly  obferved  even  in 
cold  climates,  but  they  by  no  means  reach  to  thofe  de¬ 
grees  of  heat  which  are  very  familial  to  us.  ri  he  mer¬ 
curial  thermometer  extends  no  farther  than  to  6c O  of 
Fahrenheit’s  fcale,  the  heat  of  boiling  mercury  ;  but  we 
are  lure  that  the  heat  of  folid  bodies,  when  heated  to 
ignition,  or  till  they  emit  light,  far  exceeds  the  heat  of 
boiling  mercury. 

In  order  to  lemedy  this  defeCl,  Sir  Ifaac  Newton, 
whofe  genius  overcame  thofe  obftacles  which  ordinary 
minds  could  not  approach,  attempted  by  an  ingenious 
experiment  to  extend  the  fcale  to  any  degree  required. 
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limited. 
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Sir  li’aac 
Newton’s 
method  of 
extending 
the  fcale  of 


the  thermo- Having  heated  a  mafs  of  iron  red  hot,  and  expofed  it 


meter. 


Martinets 

ZJfuys- 


to  the  cold  air,  he  ooferved  the  time  which  elapfed  till 
it  became  cold,  or  of  the  fame  temperature  with  the 
air  ;  and  when  the  heat  fo  Hr  decreafed  that  he  could 
apply  fome  known  meafure  (as  a  thermometer)  to  it, 
he  obferved  the  degrees  of  heat  loll  in  given  times  *,  and 
thence  drevv  the  general  conclufion,  that  the  quantities 
of  heat  loft  in  given  fmall  fpaces  are  always  proportional 
to  the  heat  remaining  in  the  body,  reckoning  the  heat 
to  be  the  excefs  by  which  it  is  warmer  than  the  ambient 
air.  So  that  taking  the  number  of  minutes  which  it 
took  to  cool  after  it  came  to  a  determined  point  in  an 
arithmetical  progitflion,  the  decrements  of  the  heat  of 
the  iron  would  be  continually  proportional.  Having 
by  this  proport -on  found  out  the  decrements  of  heat  in  a 
given  time  after  it  came  to  a  known  point,  it  was  eafy, 
by  carrying  upwards  the  fame  proportion  to  the  begin¬ 
ning  of  its  cooling,  to  determine  the  greateft  heat  which 
the  body  had  acquired.  This  proportion  of  Sir  Ifaac’s 
was  found  by  Dr  Marline  to  be  lomewhat  inaccurate. 
The  heat  of  a  cooling  body  does  not  decreafe  exadlly  in 
proportion  to  that  which  the  body  retains.  As  the  re- 
fult  of  many  obfervations,  he  found  that  two  kinds  of 
proportion  took  place,  an  arithmetical  as  well  as  the 
geometrical  proportion  which  Sir  Ifaac  Newton  had 


meafuring 

•  -  r  high  de- 

well  knowrn  for  his  great  improvement  in  the  art  or  pot-  giees  of 

tery,  applied  himfelf  in  order  to  difeover  a  thermometer  heat 
which  might  be  eaiily  managed.  After  many  experi¬ 
ments  recorded  in  the  Philoiophical  Tranla&ions,  but 
which  it  is  unneceffary  to  detail  in  this  place,  he  has  in¬ 
vented  a  thermometer  w’hich  marks  with  much  pretifion 
the  different  degrees  of  ignition  from  a  dull  red  heat  vi¬ 
able  in  the  dark  to  the  heat  of  an  air-lurnace.  This 
thermometer  is  extremely  fimple.  It  confilis  of  two 
rulers  fixed  upon  a  fmooth  flat  plate,  a  little  farther 
afnnder  at  the  one  end  than  at  the  other,  leaving  an 
open  longitudinal  fpace  between  them.  Small  pieces  of 
alum  and  clay  mixed  together  are  made  of  fuch  a  lize 
as  juft  to  enter  at  the  wide  end  }  they  are  then  heated 
in  the  fire  along  with  the  body  whofe  heat  we  wilh  to 
determine.  The  fire,  according  to  the  degree  of  heat 
it  contains,  diminifhes  or  contrails  the  earthy  body,  fo 
that  when  applied  to  the  wide  end  of  the  gage,  it  will 
Aide  on  towards  the  narrow7  end,  lefs  or  more  according 
to  the  degree  of  heat  to  wdiich  it  has  been  expofed. 

That  this  mftrument  may  be  perfedlly  underftood,  we  DefcribeeL- 
have  given  a  reprefentation  of  it  in  fig.  9.  ABCD  is  a  j-.-  ^ 
fmooth  flat  plate  ^  and  EF  and  GH  two  rulers  or  flat 
pieces,  a  quarter  of  an  inch  thick,  fixed  flat  upon 
the  plate,  with  the  fides  that  are  towards  one  another 
made  perfectly  true,  a  little  farther  afunder  at  one  end 
EG  than  at  the  other  end  FH  :  thus  they  include  be¬ 
tween  them  a  long  converging  canal,  which  is  divided 
on  one  fide  into  a  number  of  fmall  equal  parts,  and 
wThich  may  be  confidered  as  performing  the  offices  both 
of  the  tube  and  fcale  of  the  common  thermometer.  It  Philo/bpbi '• 
is  obvious,  that  if  a  body,  fo  adjufted  as  to  fit  exaClly  ^ 
at  the  wider  end  of  this  canal,  be  afterwards  diminiffied 
in  its  bulk  bv  fire,  as  the  thermometer  pieces  are,*  it 
will  then  pafs  further  in  the  canal,  and  more  and  more 
fo  according  as  the  diminution  is  greater  j  and  converfe- 
ly,  that  if  a  body,  fo  adjufted  as  to  pafs  on  to  the  nar¬ 
row7  end,  be  afterwards  expanded  by  fire,  as  Is  the  cafe 
with  metals,  and  applied  in  that  expanded  ftate  to  the 
fcale,  it  will  not  pafs  fo  far  ;  and  that  the  divifions  on 
the  fide  wfiil  be  the  meafures  of  the  expanfions  of  the 
one,  as  of  the  contractions  of  the  other,  reckoning  in 
both  cafes  from  that  point  to  which  the  body  wTas  adjuft¬ 
ed  at  firft. 

I  is  the  body  whofe  alteration  of  bulk  is  thus  to  be 
meafured.  This  is  to  be  gently  puftied  or  Aid  along  to¬ 
wards  the  end  FH,  till  it  is  flopped  bv  the  converging 
fides  of  the  canal.  See  CHEMISTRY,  NG  1412. 

THERMOPYLAE,  in  Ancient  Geography ,  a  nar¬ 
row  pafs  or  defile,  between  the  wraffi  of  the  Sinus  Mali- 
acus  on  the  eaft,  and  ftccp  mountains,  reaching  to  Oeta, 
made  dreadful  by  unpayable  w7oods,  on  the  weft  j  lead¬ 
ing  from  Theftuly  to  Locris  and  Boeotia.  Thefe  moun- 

tains 
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Theft*  tains  divide  Greece  in  the  middle,  in  the  fame  manner  troop  from  village  to  village  in  a  waggon,  from  which  Theffahan 
II  as  the  A pennine  does  Italy;  forming  one  continued  they  performed  their  pieces.  Alceftts  was  tile  hrlt  ^ 

Thelpis.  ridge  prom  Lcuca;e  011  the  well  to  the  tea  on  the  call,  tragedy  they  performed  at  Athens,  536  H.  U  bee  - /-_v. 

v  '  with  thicket,  and  rocks  interfperfed  ;  that  perfons  even  Theatre.  _  . 

prepared  for  tiavelling,  much  lefs  an  army  encumbered  THESSALIAN  CHAIR,  fo  caded  from  Inellily, 
with  basraaee,  cannot  eafily  find  a  commodious  paflage.  where  chairs  of  this  figure  were  molt  in  ufe  ;  it  is  re- 
In  the  valley  verging  towards  the  Sinus  Maliacus,  the  commended  by  Hippocrates  *  in  place  of  a  machine  tor  *  Lib.  dc 

road  is  only  lixty  paces  broad  ;  the  only  military  way  reducing  a  recent  luxation  of  the  (houlder  bone.  I  he  '  - 

for  an  army  to  pals,  if  not  obftruaed  by  an  enemy;  and  back  of  this  chair  is  perpendicular  to  the  feat,  as  Galen 

therefore  the  place  is  called  Pyle,  and  by  others,  on  ac-  tells  us;  by  which  conltrucTion  it  is  diftmguithed  and 

count  of  its  hot  water ,  Thermopylae  Ennobled  by  the  accommodated  to  the  operation. 

brave  (land  made  by  Leonidas  and  300  Spartans  againft  1HESSALY,  a  country  of  Greece,  whole  bounda- 
the  whole  army  of  Perfia  j  and  by  the  bold  refolution  ries  have  been  different  at  different  periods.  Properly 
of  blind  Euthycus,  choofmg  rather  to  fall  there  in  fpeakmg,  Thcffaly  was  bounded  on  the  foutli  by  the 

fight,  than  return  to  Sparta,  and  efcape  the  common  lout  hern  parts  of  Greece,  or  Grrecia  Propria  •,  eaff,  by- 

danger.  Famous  alfo  for  the  Amphi&yones,  the  com-  the  iEgean  5  north,  by  Macedonia  and  Mygdonia  ;  and 

irion  council  or  (fates  general  of  Greece,  affembling  well,  by  Illyricum  and  Epirus.  It  was  genera  ly  1 1- 

there  twice  a-vear,  fpring  and  autumn.  For  an  account  vided  into  four  feparate  provinces,  Fheflhliotis,  Pela  gi- 

of  the  battle  of  Thermopylae  at  which  Leonidas  with  otis,  Ittimotis,  and  Phlhiotis,  to  which  fome  add  Mag- 

a  handful  of  men  engaged  the  Perfian  army,  fee  nefia.  It  has  been  feverally  called  7E  mania,  Pelnfgi- 

Sparta.  cum,  Argos ,  Hellas ,  Argeia ,  Dryopis ,  Pelafgia ,  Pyr- 

THESE  A,  in  antiquity,  feafts  celebrated  by  the  A-  r  lice  a,  &c.  The  name  of  Theffaly  is  derived  from  Lemp& 

thenians  in  honour  of  Thefeus,  confiding  of  fports  and  Theffalus,  one  of  its  monarchs.  Thcffaly  is  famous  for  er*sJ*c~ 

games,  with  mirth  and  banquets.  Such  as  were  poor  a  deluge  which  happened  there  in  the  age  of  Deucalion, 

and  unable  to  contribute  to  them  were  entertained  at  Its  mountains  and  cities  are  alfo  celebrated,  fucb  as 

the  public  expence.  Olympus,  Pelion,  Ofla,  Lariffa,  &c.  #  Aigonauts 

THESEUS,  a  famous  hero  of  antiquity,  ranked  were  partly  natives  of  Theffaly.  The  inhabitants  of  the 

among  the  demigods,  whofe  hilfory  is  fabulous.  He  country  pafled  for  a  treacherous  nation,  fo  that  falfe  mo- 

was  the  reputed  fon  of  iEgeus  king  of  Athens.  He  ney  was  called  Thejfalian  coin ,  and  a  perfidious  aftion  a 

threw  Sciron,  a  cruel  robber,  down  a  precipice  5  fallen-  Thejfalian  deceit ,  Theffaly  was  originally  governed  by 

ed  Procvuftes  tyrant  of  Attica  to  a  bending  pine,  which  kings,  till  it  became  fubjeft  to  the  Macedonian  mo- 
being  let  loofe  tore  him  afunder  ;  killed  the  Minotaur  narchs.  The  cavalry  was  univerfaliy  efteemed,  and  the 
kept  in  the  labyrinth  by  King  Minos,  in  Crete  ;  and  people  were  fuperftitious  and  addi&ed  to  the  ffudy  of 
by  the  afiiffance  of  that  prince’s  daughter,  Ariadne,  magic  and  incantations.  See  Lucan,  lib.  vi.  ver.  438* 
who  gave  him  a  clue,  efcaped  out  of  that  labyrinth,  &c.  *,  Dionyf  2193  Curt.  lib.  iii.  cap.  2. ;  JElian,  Var, 
and  failed  with  his  deliverer  to  the  ifle  of  Naxos,  where  Hi/l .  lib.  iii.  cap.  1.  *,  Pauf.X ib.  iv.  cap.  36.  lib.  x.  cap.  i.g 
he  bad  the  ingratitude  to  leave  her.  Mela ,  lib.  ii.  cap.  3.  j  Jujlin ,  lib.  vii.  cap. 6. }  Diod.  iv. 

Thefeus  afterwards  overcame  the  Centaurs,  fubdued  1  heffoly  is  now  called  Janna,  a  province  o*  European 
the  Thebans,  and  defeated  the  Amnzons.  He  affii fed  Turkey,  bounded  by  Macedonia  on  the  north,  by  the 
his  friend  Pirithous  in  his  expedition  to  the  infernal  re-  Archipelago  on  the  eaff,  by  Acbaia  or  Livadia  on  the 
gions  to  carry  off  Proferpine  ;  but  was  imprifoned  by  fouth,  and  by  Epirus,  on  the  weft. 

Pluto,  till  he  was  releafed  by  Hercules  He  is  alfo  faid  THE1  IS,  in  Pagan  mythology,  the  wife  of  Ocea*. 
to  have  eftablifhed  the  Ifthmean  games,  in  honour  of  nus,  and  the  mother  of  Nereus  and  Doris,  who  were 
Neptune  ;  to  have  united  the  twelve  cities  of  Attica  ;  married  to  each  other ;  and  from  this  marriage  fprung 

and  to  have  founded  a  republic  there,  1236B.  C.  Some  the  nymphs  of  the  earth  and  fea.  Among  the  fea 

time  after,  taking  a  voyage  into  Epirus,  he  was  feized  nymphs  there  was  one  named  Thetis  the  Younger ,  who 
by  Aidonius  king  of  the  Moloflians  ;  meanwhile  Me-  excelled  all  the  reft  in  beauty,  and  for  whom  Jupiter 
neftheus  rendered  himfelf  mafter  of  Athens.  But  at  conceived  fucli  a  paffion,  that  he  refolved  to  efpoufe 
length  Thefeus  being  releafed  from  prifon,  retired  to  her  :  but  being  informed  by  the  Deftinies  that  (lie 
Scyros,  where  King  Lycomedes  caufed  him  to  be  would  bring  forth  a  fon  who  would  rife  above  his  father, 

thrown  from  the  top  of  a  rock.  Thefeus  had  feveral  he  married  her  to  Pe^eus.  To  their  nuotials  all  rhe 

wives  ;  the  firft  of  whom  was  Helena  the  daughter  of  gods  and  goddeffes  were  invited  except  D-fcord,  who, 
Tyndarus  ;  the  fecond,  Hypolita  queen  of  the  Ama-  to  be  revenged  for  this  contempt,  threw  a  golden  apple 
zons  ;  and  the  laft,  Pbedra  filler  to  Ariadne,  who  pu-  into  the  affembly,  on  which  was  engraven,  For the  fair - 

nifhed  him  for  his  infidelity  to  her  filler,  by  her  inceflu-  ejl .  Juno,  Pallas,  and  Venus,  difputed  for  this  apple  ; 

ous  paffion  for  his  fon  Hippolitus.  but  Paris  being  chofen  to  decide  the  difference,  adjudged 

THESIS,  a  general  pofition  which  a  perfon  advan-  it  to  Venus.  From  this  marriage  of  Thetis  and  Peleus 

ces,  and  offers  to  maintain.  In  taking  degrees  in  uni-  fprung  Achilles. 

verfities,  the  candidates  are  generally  obliged  to  write  a  THEURGY,  Seovgyta,  a  name  which  the  ancients 
ihefis,  which  they  muft  afterwards  defend.  gave  to  that  facred  part  of  magic  which  we  fometimes 

THESIUM,  Base  Fluellin  y  a  genus  of  plants  call  white  magic ,  or  the  white  art . 

belonging  to  the  clafs  of  pentandria,  and  order  of  mo-  The  word  is  formed  from  ©soj,  a  God,”  and  t^yoyi 
nogynin.  See  Botany  Index .  “  woik  q.  d.  the  art  of  doing  divine  things,  or  T.  o  ,s 

THESPIS,  a  famous  Greek  tragic  poet,  and  the  which  God  alone  can  do:  or  the  power  of  working  ex- 

firft  renrefenter  of  tragedy  at  Athens.  He  carried  his  traordinary  and  fupernatural  things,  by  invoking  the 

*  name* 
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Theurgy  names  of  God,  faints,  angels,  fee.  Accordingly,  thofe 

Thiitle  W^°  ^ave  wr^tten  ot  magic  in  general,  divide  it  into 
— —  —  >  three  parts  :  the  fird  whereo  is  called  theurgy ,  as  ope¬ 
rating  by  divine  or  celedial  means  3  the  fecond,  natural 
magic ,  performed  by  the  powers  of  nature  3  and  the 
third,  comprehending  necromancy,  forcer ijf  and  witch¬ 
craft  or  magic ,  performed  by  the  aifidance  of  demons  or 
departed  men.  See  Magic. 

THIBET.  See  Tibet. 

THIGH.  See  Anatomy,  N°  58. 

THINKING,  a  general  name  for  any  aft  or  opera¬ 
tion  of  the  mind.  See  Metaphysics. 

THIRLAGE.  See  Law,  N°  clxx.  12 — 18. 

THIRST,  an  uneafy  fenfation  arifmg  from  a  defici¬ 
ency  of  the  faliva  to  nioiden  the  inward  parts  of  the 
mouth.  Hence  arifes  a  llrong  defire  for  drink  3  and 
thirR  is  a  fymptom  generally  attending  fevers  of  all 
kinds. — Third  is  bed  allayed  by  acids  3  water  kept  a 
while  in  the  mouth,  then  fpit  out,  and  repeated  as  re¬ 
quired  3  a  bit  of  bread  chewed  with  a  little  water, 
which  latter  may  be  gradually  fwallowed  3  if  the  perfon 
is  very  hot,  brandy  is  the  bed  for  holding  in  the  mouth, 
but  fhould  be  fpit  out  again  :  except  in  fevers,  large 
draughts  of  cold  water  are  hurtful. 

Prefervation  againjl  Hunger  and  THIRST.  See 
Hunger. 

THISTLE 


a  name  applied  to  different  genera  and 
fpecies  of  plants  belonging  chiefly  to  the  fyngenefia 
clafs.  See  Carduus,  Onopordum,  Serratula,  Son- 
chus,  and  alfo  Dipsacus,  Botany  Index . 

Order  of  the  THISTLE ,  or  of  St  Andrew ,  a  military 
order  of  knighthood  in  Scotland,  the  rife  and  inditution 
of  which  is  varioufiy  related  by  different  authors.  Lef- 
3ey  bifhop  of  Rofs  reports,  that  the  night  before  the 
battle  between  Atheldan  king  of  Northumberland  and 
Hungus  king  ,of  the  Pi&s,  a  bright  crofs,  in  form  of 
that  whereon  St  Andrew  (the  tutelar  faint  of  Scotland) 
differed  martyrdom,  appeared  to  Hungus  3  who  having 
gained  the  vi<5lory,  ever  after  bore  the  figure  of  that 
crofs  on  his  banners.  Others  aflert,  that  Achaius  king 
of  Scotland  fird  inftituted  this  order,  after  having  made 
the  famous  league  offenfive  and  defenfive  with  Charle¬ 
magne  king  of  France.  But  although  the  thidle  had 
been  acknowledged  as  the  fymbol  of  the  kingdom  of 
Scotland  from  the  reign  of  Achaius,  yet  fome  refer  the 
beginning  of  this  order  to  Charles  VII.  of  France. 
Others  place  the  foundation  of  it  as  low  as  the  year 
15°°. 

The  chief  and  principal  enfign  is  a  gold  collar  com- 
pofed  of  thidles  and  fprigs  of  rue  interlinked  with  amu¬ 
lets  of  gold,  having  pendent  thereto  the  image  of  St 
Andrew  with  his  crofs,  and  the  motto,  Nemo  me  IM- 
pune  lacesset.  “  No  body  fliall  provoke  me  with 
impunity.” 

The  ordinary  or  common  enfign  worn  by  the  knights 
is  a  dar  of  four  filver  points,  and  over  them  a  green  cir¬ 
cle,  bordered  and  lettered  with  gold,  containing  the 
faid  motto,  and  in  the  centre  is  a  thidle  ;  all  which  is 
embroidered  on  their,  left  bread,  and  worn  with  the  col¬ 
lar,  with  a  green  ribband  over  the  left  fhoulder,  and 
brought  under  the  right  arm  3  pendent  thereto  is  the 
image  of  St  Andrew,  with  his  crofs,  in  a  purple  robe, 
within  an  oval  of  gold  enamelled  vert,  with  the  former 
motto  3  but  fometimes  they  wear,  encircled  in  the  fame 
manner,  a  thidle  crowned. 
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About  the  time  of  the  Reformation,  this  order  was  Thidle 
dropped,  till  James  II.  of  Great  Britain  refumed  it,  by  ,  II 
creating  eight  knights.  The  Revolution  unfettled  it  ,^K>mas'Jt 
again  3  and  it  lay  negle<Red,  till  Queen  Anne,  in  1703, 
redored  it  to  the  primitive  defign,  of  twelve  knights  of 
St  Andrew. 

T  HL  APSI,  Bastard-cress,  or  mithridate-muflard  ; 
a  genus  of  plants  belonging  to  the  clafs  of  tetradynamia. 

See  Botany  Index. 

THOLOUSE.  See  Toulouse. 

TIIOMiEANS,  Thomists.  See  Christians  of 
St  Thomas. 

T  HOMAS  Aquinas.  See  Aquinas. 

St  THOMASES  Day ,  a  fedival  of  the  Chridian  church, 
obfervedon  December  21.  in  commemoration  of  St  Tho¬ 
mas  the  apodle. 

St  Thomas  of  Canterbury's  Day ,  a  fedival  of  the 
Romidi  church,  obferved  on  December  29.  in  memory 
of  T  homas  Becket  archbifliop  of  Canterbury,  who  was 
murdered,  or,  as  the  Romanids  fay,  martyred,  in  the 
reign  of  King  Henry  II. 

THOMAS  the  Reymour ,  called  alfo  Thomas  Lermont , 
and  Thomas  of  Erceldon ,  was  born  at  Erceldon,  a  vil¬ 
lage  near  Melrofe  in  Tweedale,  in  what  year  is  uncer¬ 
tain  3  but  he  was  an  old  man  when  Edward  I.  was  car¬ 
rying  on  war  in  Scotland. 

The  chara&er  of  Lermont  as  a  prophet,  and  which 
was  common  to  him  with  Linus,  Orpheus,  and  other 
early  poets  in  many  countries,  arofe,  if  we  may  believe 
Mackenyie  in  his  Lives  of  Scottilh  Writers,  from  his 
having  conferences  with  Eliza,  a  nun  and  prophetefs  at 
Haddington.  Lermont  put  her  predi&ions  into  verfe, 
and  thus  came  in  for  his  diare  of  the  prophetic  fpirit. 

None  of  thefe  ancient  prophecies  now  remain  5  but  th z  Pinkerton's 
following,  which  pretends  to  be  one  of  them,  is  given  Account  of 
from  a  manufeript  of  the  time  of  Edward  I.  or  II.  The  scottifi 
countefs  of  Dunbar  is  the  lady  famous  for  the  defence  0f  Rwts. 
her  cadle  againd  the  Englidi.  Her  proper  title  was 
Countefs  of  March  ;  but  it  was  common  in  thefe  times 
to  Ryle  a  nobleman  from  his  chief  refidence.  Thus  Gil¬ 
bert  Strongbow,  earl  of  Pembroke,  is  called  Earl  of 
Striguil ,  from  his  refidence  at  Striguil-cadle,  near  Chep- 
dow,  Monmouthfhire,  Sec. 

La  Count effe  de  Donbar  demande  a  Thomas  de  Ej/e - 
doune,  quant  la  guere  d'Efcoce  prendreit  fyn.  E  yl  la 
repoundy ,  et  dyt. 

When  man  as  mad  a  kyng  of  a  capped  mon. 

When  mon  is  levere  other  mons  thyng  than  is  owen. 

When  londe  thouys  fored,  and  fored  ys  felde. 

When  hares  kendles  othe  herdon. 

When  Wyt  and  Wille  werres  togedere. 

When  mon  makes  dables  of  kyrkes  :  and  deles  cadles 
wyth  dyes. 

When  Rokefbourh  nys  no  burgh  3  ant  market  is  at  ' 

Forwyleye. 

When  the  aide  is  gan,  and  the  newe  is  come  that 
doue  noht. 

When  Bambourne  ys  donged  with  dede  men. 

When  men  ledes  men  in  ropes  to  buyen  ant  to  fellen. 

When  a  quarter  of  whaty  whete  is  chaunged  for  a  colt 
of  ten  markes. 

When  prude  prikes,  ant  pees  is  leyd  in  prifoun. 

When  a  Scot  ne  may  hym  hude  afe  hare  in  forme, 
that  the  Englydi  ne  dial  hym  fynde. 

When 


\ 
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Tncms  When  ryht  ant  wrong  aftente  the  togedere. 

II  When  laddcs  weddeth  lovediec. 

,  in  °n’ ,  When  Scottes  flen  fo  fade,  that  for  faute  of  {hip,  by 
drouneth  hemfelve. 

When  fhal  this  be  ? 

Mouther  in  thyne  tyme,  ne  in  myne. 

Ah  comen,  ant  gone, 

Withinne  twenty  wynter  ant  on. 

In  faX,  the  prophecies  of  Lermont  appear  to  have 
been  merely  traditional  3  nay,  it  feeins  doubtful  if  lie 
ever  pretended  to  fuch  folly,  notwithftanding  Mac- 
kenyie’s  dory  of  Eliza.  The  reverence  of  the  people 
for  a  learned  and  refpeXable  charaXer  feems  to  have 
been  the  foie  foundation  of  Thomas’s  claim  to  prophecy. 
But,  in  the  16th  century,  prophecies  were  made,  and 
afcribed  to  him,  as  well  as  others  given  to  Bede,  Mer¬ 
lin,  &c.  (a).  They  were  printed  at  Edinburgh,  16153 
reprinted  1680,  and  1742. 

THOMISM.  See  Aquinas. 

THOMSON,  James,  an  excellent  Britifh  poet,  the 
fon  of  a  Scotch  divine,  was  born  in  the  diire  of  Rox¬ 
burgh  in  1 700,  and  was  educated  in  the  univerfity  of 
Edinburgh  with  a  view  to  *  the  minidry.  But  his  ge¬ 
nius  inclining  him  to  the  dudy  of  poetry,  which  he 
foon  found  would  be  incompatible  with  that  of  theology, 
or  at  lead  might  prevent  his  being  provided  for  in 
that  way  in  his  own  country,  he  relinquifhed  his  views 
of  engaging  in  the  facred  funXion,  and  repaired  to 
London  in  confequence  of  fome  encouragement  which 
lie  had  received  from  a  lady  of  quality  there,  a  friend 
of  his  mother. 

The  reception  he  met  with  wherever  he  was  intro¬ 
duced,  emboldened  him  to  rifk  the  publication  of  his 
excellent  poem  on  Winter. — This  piece  was  publifhed 
in  1726  3  and  from  the  univerfal  applaufe  it  met  with, 
Mr  Thomfon’s  acquaintance  was  courted  by  people  of 
the  fird  tade  and  fafhion.  But  the  chief  advantage 
which  it  procured  him  was  the  acquaintance  of  Dr 
Bundle,  afterward  bifhop  of  Derry,  who  introduced 
him  to  the  late  lord  chancellor  Talbot  3  and  fome  years 
after,  when  the  elded  fon  of  that  nobleman  was  to  make 
his  tour  on  the  continent,  Mr  Thomfon  was  chofen  as 
a  proper  companion  for  him.  The  expeXations  which 
his  Winter  had  raifed,  were  fully  fatisfied  by  the  fuc- 
ceflive  publications  of  the  other  feafons  3  of  Summer,  in 
the  year  1727  3  of  Spring,  in  the  following  year.;  and 
of  Autumn,  in  a  quarto  edition  of  his  works,  in  1730. 
Befide  the  Seafons,  and  his  tragedy  of  Sophonifba, 
written  and  aXed  with  applaufe  in  the  year  1729,  he 
had,  in  1727,  publifhed  his  poem  to  the  memory  of 
Sir  Ifaac  Newton,  with  an  account  of  his  chief  dif- 
coveries  3  in  which  he  was  aflided  by  his  friend  Mr 
Gray,  a  gentleman  well  verfed  in  the  Newtonian  pliilo- 
fophy.  That  fame  year  the  refentment  of  our  merchants, 
for  the  interruption  of  their  trade  by  the  Spaniards  in 
America,  running  very  high,  Mr  Thomfon  zealoufly 
took  part  in  it,  and  wrote  his  Britannia,  to  roufe  the 
nation  to  revenge. 


With  the  honourable  Charles  Talbot,  our  author  vi- 
filed  mod  of  the  courts  in  Europe,  and  returned  with  V~“J 
his  views  greatly  enlarged  3  not  only  of  exterior  nature 
and  the  works  of  art,  but  of  human  life  and  manners, 
and  of  the  conditution  and  policy  of  the  feveral  dates, 
their  connexions,  and  their  religious  inflitutions.  How 
particular  and  judicious  his  observations  were,  we  fee  in 
his  poem  on  Liberty,  begun  foon  after  his  return  to 
England.  We  fee  at  the  fame  time  to  what  a  high 
pitch  his  care  of  his  country  was  raifed,  by  the  com* 
parifons  he  had  all  along  been  making  of  our  happy  go¬ 
vernment  with  thofe  of  other  nations.  To  infpire  his 
fellow-fubjeXs  with  the  like  fentiments,  and  fhow  them 
by  what  means  the  precious  freedom  we  enjoy  may  be 
preferved,  and  how  it  may  be  abufed  or  lod,  he  employ¬ 
ed  two  years  in  compofing  that  noble  work,  upon  which 
he  valued  himfelf  more  than  upon  all  his  other  wnitings. 

On  his  return  to  England  with  Mr  Talbot  (who  foon 
after  died),  the  chancellor  made  him  his  fecretary  of 
briefs  3  a  place  of  little  attendance,  fuiting  his  retired 
indolent  way  of  life,  and  equal  to  all  his  wants.  From 
this  office  he  w7as  removed,  when  death,  not  long  after, 
deprived  him  of  his  noble  patron.  He  then  found  him¬ 
felf  reduced  to  a  ftate  of  a  precarious  dependence.  In 
this  fituation,  having  created  fome  few  debts,  and  his  cre¬ 
ditors  finding  that  he  had  no  longer  any  certain  fuppoit, 
became  inexorable  3  and  imagined  by  confinement  to 
force  that  from  his  friends,  which  his  inodefty  would 
not  permit  him  to  afk.  One  of  thefe  occafions  furnifh- 
ed  Quin,  the  celebrated  aXor,  with  an  opportunity  of 
difplaying  the  natural  goodnefs  of  his  heart,  and  the  dif- 
intereilednefs  of  his  friendfhip.  Hearing  that  Thom¬ 
fon  was  confined  in  a  fpunging  houfe  for  a  debt  of 
about  70I.  he  repaired  to  the  place  3  and,  having  inquir¬ 
ed  for  him,  was  introduced  to  the  bard.  Thomfon  wras 
a  good  deal  difconceited  at  feeing  Quin,  as  he  had  al¬ 
ways  taken  pains  to  conceal  his  wants  3  and  the  more 
fo,  as  Quin  told  him  he  was  come  to  fup  with  him. 

His  anxiety  upon  this  head  wTas  howTevcr  removed,  upon 
Quin’s  informing  him,  that,  as  he  fuppofed  it  w^ould 
have  been  inconvenient  to  have  had  the  fupper  drelTed 
in  the  place  they  w7ere  in,  he  had  ordered  it  from  an 
adjacent  tavern  3  and,  as  a  prelude,  half  a  dozen  of 
claret  wTas  introduced.  Supper  being  over,  and  the 
bottle  circulating  pretty  brifklv,  Quin  laid,  “  It  is  time 
now7  we  fhould  balance  accounts.”  This  aftonifhed 
Thomfon,  who  imagined  he  had  fome  demand  upon  him  3 
but  Quin  perceiving  it,  continued,  “  Mr  Thomfon,  the 
pleafure  I  have  had  in  perufing  your  wTorks  I  cannot 
effimate  at  lefs  than  a  hundred  pounds,  and  I  infill  upon 
now  acquitting  the  debt.”  On  faying  this,  he  put 
down  a  note  of  that  value,  and  took  his  leave,  without 
wailing  for  a  reply. 

The  profits  arifing  from  his  works  were  not  inconfider- 
able;  his  tragedy  of  Agamemnon,  aXed  in  1738,  yield¬ 
ed  a  good  fum.  But  his  chief  dependence  w7as  upon 
the  prince  of  Wales,  w7ho  fettled  on  him  a  handfome 
allowance,  and  honoured  him  with  many  marks  of  par¬ 
ticular  favour.  Notw’ithflanding,  this,  however,  he 

was 


(a)  Sibilla  and  Banifter  Anglicus  are  mentioned  in  the  time  of  Edward  IV.  (MSS.  Cot.  Dorn.  A.  IX.)  A 
long  Latin  prophecy  of  Bridlington  is  there  given.  Waldhave  and  Eltraine  feem  alfo  Englifh  prophets.  In  thex. 
whole  colleXion,  therefore,  Thomas  is  the  only  Scottifh  one. 
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<Tliomfor>.  was  refufed  a  licence  for  his  tragedy  of  Edward  and 
Eleanora,  which  he  had  prepared  for  the  itage  in  the 
year  1736,  for  fome  political  reafons.  Mr  Thomfon’s 
next  performance  was  the  Mafque  of  Alfred,  written 
in  the  year  1740  jointly  with  Mr  Mallet,  by  the  com¬ 
mand  of  the  prince  of  Wales,  for  the  entertainment  of 
his  royal  highnefs’s  court  at  Clifden,  his  fummei  refi- 


dence. 

Mr  Thomfon’s  poem,  entitled  the  CafUe  of  Indo¬ 
lence,  washislaft  work  publifhed  by  himfelf;  his  tragedy 
of  Coriolanus  being  only  prepared  for  the  theatre,  when 
a  fatal  accident  robbed  the  world  of  one  of  the  bell  of 
men  and  bell  of  poets.  He  would  commonly  walk  the 
diftance  between  London  and  Richmond  (where  lie 
lived)  with  any  acquaintance  that  offered,  with  whom 
he  might  chat  and  reft  himfelf,  or  perhaps  dine  by  the 
way.  One  fummer  evening  being  alone  in  his  walk 
from  town  to  Hammerfmith,  he  had  over-heated  him¬ 
felf,  and  in  that  condition  imprudently  took  a  boat  to 
carry  him  to  Kew  ;  apprehending  no  bad  confequence 
from  the  chill  air  on  the  river,  which  his  walk  to  his 
houfe,  towards  the  upper  end  of  Ivew-lane,  had  always 
hitherto  prevented.  But  now  the  cold  had  fo  feized 
him,  that  the  next  day  he  was  in  a  high  fever.  This, 
Lowever,  by  the  ufe  of  proper  medicines,  was  removed, 
fo  that  he  was  thought  out  of  danger  ;  till  the  fine 
weather  having  tempted  him  to  expofe  himfelf  once 
more  to  the  evening  dews,  his  fever  returned  with 
violence,  and  with  fuch  fymptoms  as  left  no  hopes  of 
a  cure.  His  death  happened  on  the  27th  of  Auguft 
1748. 

Mr  Thomfon  had  improved  his  tafte  upon  the  fineft 
originals,  ancient  nnd  modern.  The  autumn  was  his 
favourite  feafon  for  poetical  compofition,  and  the  deep 
filence  of  the  night  he  commonly  chofe  for  his  ftudies. 
The  amufement  of  his  leifure  hours  were  civil  and  natu¬ 


ral  hiftory,  voyages,  and  the  beft  relations  of  travellers. 
Though  he  performed  on  no  inftrument,  he  was  paffion- 
ately  fond  of  mufic,  and  would  fometimes  liften  a  full 
hour  at  his  window  to  the  nightingales  in  Richmond 
gardens  ;  nor  was  his  tafte  lefs  exquifite  in  the  arts  of 
painting,  fculpture,  and  architedlure.  As  for  the  more 
diftinguifhing  qualities  of  his  mind  and  heart,  they  beft 
appear  in  his  writings.  There  his  devotion  to  the  Su¬ 
preme  Being,  his  love  of  mankind,  of  his  country,  and 
friends,  fliine  cut  in  every  page  ;  his  tendernefs  of  heart 
was  fo  unbounded,  that  it  took  in  even  the  brute  crea¬ 
tion.  It  is  not  known,  that  through  his  whole  life  he 
ever  gave  any  perfon  a  moment’s  pain,  either  by  his 
writings  or  otherwife.  He  took  no  part  in  the  political 
fquabbles  of  his  time,  and  was  therefore  refpc&ed  and 
left  undifturbed  by  both  Tides.  Thefe  amiable  virtues 
did  not  fail  of  their  due  reward  ;  the  applaufe  of  the 
public  attended  all  his  productions,  and  his  friends  loved 
him  with  an  enthufiaftic  ardour. 

“  As  a  writer  (fays  Di  Johnfon),  he  is  entitled  to 
one  praife  of  the  higlieft  kind  ;  his  mode  of  thinking, 
and  of  expvefling  his  thoughts,  is  original.  His  Hank 
verfe  is  no  more  the  blank  verfe  of  Milton,  or  of  any 
ether  poet,  than  the  rhymes  of  Prior  are  the  rhymes  of 
Cowley.  His  numbers,  his  paufes,  his  didlion,  are  of 
John/on's  h is  own  growt^»  without  tranfeription,  without  imita- 
Lives  of  tion.  He  thinks  in  a  peculiar  train,  aid  thinks  always 
tk&doets.  as  a  man  of  genius ;  he  looks  round  on  Nature  and  on 
life  with  the  eye  which  Nature  beftows  only  on  a  poet j 

a 


the  eye  that  diftinguifhes,  in  every  thing  reprefented  to  Thomfon 
its  view,  whatever  there  is  on  which  imagination  can  de¬ 
light  to  be  detained,  and  with  a  mind  that  at  once  com-  ^ThQrnlnll. 
prehends  the  vaft,  and  attends  to  the  minute.  The 
reader  of  the  Seafons  wonders  that  he  never  faw  before 
what  Thomfon  (hews  him,  and  that  he  never  yet  has  felt 
what  Thomfon  impreffes.” 

His  teftamentary  executors  were  the  lord  LyUelton, 
whofe  care  of  our  poet’s  fortune  and  fame  ceafed  not 
with  his  life  ;  and  Mr  Mitchell,  a  gentleman  equally 
noted  tor'the  truth  and  conftancy  of  his  private  friend- 
fhip,  and  for  his  addrefs  and  fpirit  as  a  public  minifter. 

By  their  united  interefts,  the  orphan  play  of  Coriolanus 
was  brought  on  the  ftage  to  the  beft  advantage ;  from 
the  profits  of  which,  and  the  fale  of  rnanuferipts  and 
other  efteCls,  a  handfome  fum  was  remitted  to  his  fillers. 

His  remains  were  depofited  in  the  church  of  Richmond, 
under  a  plain  ftone,  without  any  infeription.  A  hand¬ 
fome  monument  was  eredled  to  him  in  Weftminfter 
abbey  in  the  year  1762,  the  charge  of  which  was  de¬ 
frayed  by  the  profits  arifing  from  a  fplendid  edition  of 
all  his  w'orks  in  qto ;  Mr  Millar  the  bookfeller.  who 
had  purchafed  all  Mr  Thomfon’s  copies,  giving  up  his 
property  on  this  grateful  occafion.  A  monument  has 
alfo  been  eredied  to  him  at  the  place  of  his  birth. 

THOR,  the  eldeft  and  braveft  of  the  fons  of  Odin 
and  Frea,  was,  after  his  parents,  the  greateft  god  of  the 
Saxons  and  Danes  while  they  continued  heathens.  They  Henry's 
believed,  that  Thor  reigned  over  all  the  aerial  regions,  Hl(iof  y  °f 
which  compofed  his  immenfe  palace,  confifting  of  540  ^  voi'Ta 
halls  5  that  he  launched  the  thunder,  pointed  the  light- pan  4.  '  * 
ning,  and  diredled  the  meteors,  winds,  and  ftorms.  To 
him  they  addreffed  their  prayers  for  favourable  winds, 
refreftiing  rains,  and  fruitful  feafons  ;  and  to  him  the 
fifth  day  of  the  week,  which  ft  ill  bears  his  name,  was 
confecrated. 

THORAX.  See  Anatomy. 

White  01  Haw  THORN.  See  Crat^gus,  Bo 
TANY  Index. 

Thorn,  a  town  of  Poland,  in  Regal  Pruffia,  and  in 
the  palatinate  of  Culm.  It  w’as  formerly  a  Hanfeatic 
town,  and  Hill  enjoys  great  privileges  ;  is  large  and 
well  fortified  ;  but  part  of  the  fortifications,  and  a  great 
number  of  houfes,  were  ruined  by  the  Swedes,  m  1703. 

It  is  feated  on  the  Viftula,  and  contains  10,000  inhabi¬ 
tants.  E.  Long.  18.  42.  N.  Lat.  53.  6. 

THORNBACK.  See  Raia,  Ichthyology  Index . 
THORNHILL,  Sir  James,  an  eminent  Engli  fa  p/ftfonary 
painter,  was  born  in  Dorfetlhire  in  1676,  of  an  ancient  of  painter** 
family  ;  but  was  conftrained  to  apply  to  fome  profeffion 
by  the  diftreffes  of  his  father,  who  had  been  reduced  to 
the  neceflity  of  felling  his  family  eftate.  His  inclina¬ 
tion  diredled  him  to  the  art  of  painting ;  and  on  his 
arrival  at  London  he  applied  to  his  uncle,  the  famous 
Dr  Sydenham,  who  enabled  him  to  proceed  in  the  ftudy 
of  the  art  under  the  direction  of  a  painter  who  was  not 
very  eminent.  However,  the  genius  of  Thornhill  made 
ample  amends  for  the  inefficiency  of  his  Inftrudlor,  and 
by  a  happy  application  of  his  talents  he  made  fo  great 
a  progrefs,  that  he  gradually  rofe  to  the  higheft  reputa¬ 
tion. 

His  genius  was  well  adapted  to  hiftorical  and  allego¬ 
rical  compofitions  *,  he  poffeffed  a  fertile  and  fine  inven¬ 
tion  ;  and  he  Iketched  his  thoughts  with  great  eafe, 
freedom,  and  fpirit.  He  excelled  alfo  equally  in  por¬ 
trait, 
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Thornhill  trait,  peifpeclive,  and  archi tenure ;  fliewed  an  excel- 

Thiace  ^ent  ta^e  ^or  anc^  a  ^ree  an<^  ^rni  Penc^* 

l _ V .  '*  ,  Had  he  been  fo  fortunate  as  to  have  Audit'd  at  Rome 

and  Venice,  to  acquire  greater  corre£lnefs  at  the  one, 
and  a  more  exa6l  knowledge  of  the  perfe<ftion  of  colour¬ 
ing  at  the  other,  no  arlift  among  the  moderns  might 
perhaps  have  been  his  fuperior.  Neverthelefs,  he  was 
fo  eminent  in  many  parts  of  his  profeflion,  that  he  mult 
for  ever  be  ranked  among  the  belt  painters  of  his  time  5 
and  his  performances  in  the  dome  of  St  Paul’s  church 
at  London,  in  the  hofpital  at  Greenwich,  and  at  Hamp- 
ton-court,  are  fuch  public  proofs  of  his  merit  as  will  con¬ 
vey  his  name  to  polterity  with  great  honour. 

This  painter  lived  in  general  elteem  ;  he  enriched 
himfelf  by  the  excellence  of  his  works  ;  was  appointed 
ftate-painter  to  Queen  Anne,  from  whom  he  received 
the  honour  of  knighthood  }  had  the  fingular  fatisfa&ion 
to  repurchafe  his  family  eltate }  and  was  fo  much  di- 
ftinguiftied  as  to  be  elected  one  of  the  members  of  par¬ 
liament.  He  died  in  1732. 

THOROUGH-wax,  in  Botany.  See  BuPLEURUM. 

THOTH,  or  Theut,  (called  by  the  Phoenicians 
Taaut,  by  the  Greeks  Hermes ,  and  by  the  Romans  Mer¬ 
cury),  was  a  Phoenician  of  very  fuperior  talents,  and 
one  of  the  civilizers  of  mankind.  He  was  prime  niini- 
fter  to  Ofiris,  whom,  after  his  death,  he  deified  ;  and 
he  was  himfelf  deified  by  his  countrymen  the  Egyptians, 
for  the  benefits  that  he  had  rendered  to  the  human  race. 
See  Mercury,  Mythology,  N°  34.  and  Polythe¬ 
ism,  N°  18. 

TPIOUGHT,  a  general  name  for  all  the  ideas  con- 
fequent  on  the  operations  of  the  mind,  and  even  on  the 
operations  themfelves.  See  Metaphysics. 

Thought,  in  compofition.  See  Oratory,  Part  I. 
and  II. 

THOUINIA,  a  genus  of  plants  belonging  to  the 
clafs  of  diandria,  and  order  of  monogynia.  See  Botany 
Index. 

THRACE,  a  country  very  frequently  mentioned  by 
the  Greek  and  Latin  writers,  deriving  its  name,  ac¬ 
cording  to  Jofephus,  from  Tiras  one  of  the  fons  of  Ja- 
phct.  It  was  bounded  on  the  north  by  Mount  Hasmusj 
on  the  fouth,  by  the  TEgean  fea  \  on  the  weft,  by  Ma- 
cedon  and  the  river  Strymon  }  and  on  the  eaft,  by  the 
Euxine  fea,  the  Hellefpont,  and  the  Propontis. — The 
Thracian  Cherfonefus  is  a  peninfula  inclofed  on  the 
fouth  by  the  iEgean  fea,  on  the  weft  by  the  gulf  of 
Melas,  and  on  the  eaft  by  the  Hellefpont  \  being  join¬ 
ed  on  the  north  to  the  continent  by  a  neck  of  land 
about  37  furlongs  broad.  The  inland  parts  of  Thrace 
are  very  cold  and  barren,  the  fnow  lying  on  the  moun¬ 
tains  the  greateft  part  of  the  year  *,  but  the  maritime 
provinces  are  produ&ive  of  all  forts  of  grain  and  necef- 
faries.  for  life  ;  and  withal  fo  pleafant,  that  Mela  com¬ 
pares  them  to  the  moft  fruitful  and  agreeable  countries 
of  Alia. 

The  ancient  Thracians  were  deemed  a  brave  and 
warlike  nation,  but  of  a  cruel  and  favage  temper  }  be¬ 
ing,  according  to  the  Greek  writers,  ftrangers  to  all  hu¬ 
manity  and  good  nature.  It  was  to  the  Thracians, 
however,  that  the  Greeks  were  chiefly  indebted  for  the 
polite  arts  that  flourifhed  among  them  5  for  Orphaeus, 
Linus,  Mufaeus,  Thamyris,  and  Eumolpus,  all  Thra¬ 
cians,  were  the  firft,  as  Euftathius  informs  us,  who 
charmed  the  inhabitants  of  Greece  with  their  eloquence 
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and  melody,  and  perfuaded  them  to  exchange  their  Thrace, 
fiercenefs  for  a  fociable  life  and  peaceful  manners  5  nay, 
great  part  of  Greece  was  anciently  peopled  by  Thra¬ 
cians.  Tereus,  a  Thracian,  governed  at  Daulis  in  Pho- 
cis,  where  the  tragical  ftory  of  Philomela  and  Progne 
was  adled.  From  thence  a  body  of  Thracians  paffed 
over  to  Euboea,  and  poffeff-d  themfelves  of  that  illand. 

Of  the  lame  nation  were  the  Aoncs,  Tembices,  and 
Ilyanthians,  who  made  themfelves  mailers  of  Bee  tia  : 
and  great  part  of  Attica  itfelf  was  inhabited  by  Thra¬ 
cians,  under  the  command  of  the  celebrated  Eumolpus. 

It  is  not  therefore  without  the  utmoft  ingratitude  and 
injuftice  that  the  Greeks  ftyle  them  Barbarians ,  fit  ce 
to  them  chiefly  they  were  indebted  both  for  the  peo¬ 
pling  and  polifliing  of  their  country. 

Thrace  was  anciently  divided  into  a  number  of  petty 
ftates,  which  were  firft  fubdued  by  Philip  of  Macedon. 

On  the  decline  of  the  Macedonian  empire,  the  country 
fell  under  the  power  of  the  Romans.  It  continued 
under  fubje&ion  to  them  till  the  inuption  of  the  Turks, 
in  whofe  hands  it  ftill  remains. 

THRASHING,  in  Agriculture,  the  operation  by 
which  corn  is  feparated  from  the  ftraw.  This  opera¬ 
tion  is  performed  in  a  variety  of  ways,  fometimes  by  the 
feet  of  animals,  fometimes  by  a  flail,  and  fometimes  by 
a  machine. 

The  moft  ancient  method  of  feparating  the  corn  from 
the  ftraw  w7as  by  the  hoofs  of  cattle  or  horfes.  This 
was  pra&ifed  by  the  Ifraelites,  as  we  find  from  the 
books  of  Mofes  \  it  was  alfo  common  among  the  Greeks 
and  Romans*.  Flails  and  thrafhing  machines  were  a!-*  Pliny , 
fo  not  uncommon  among  thefe  nations  f.  The  flail xvlli* 
which  was  ufed  by  the  Romans,  called  baculus,  fuJUs, p; 
os  per  tic  a,  was  probably  nothing  more  than  a  cudgel  ox  1^,  Col.  ii. 
pole.  The  thrafhing  machine,  which  was  called  tribulai  1.  Tibttll. 
or  tribulum ,  and  fometimes  traha ,  w  as  a  kind  of  fledge1;  5;  ?x* 
made  of  boards  joined  together,  and  loaded  with  ftone  or*  ?~iah 
iron.  Horfes  were  yoked  to  this  machine,  and  a  man 
feated  upon  it  to  drive  them  over  the  Iheaves  of  corn.  xx  495. 

Different  methods  are  employed  in  different  countries 
for  feparating  the  corn  from  the  ftalk.  In  the  greateft 
part  of  France  the  flail  is  ufed  ;  but  in  the  fouthern 
diftri&s  it  is  generally  performed  by  the  feet  of  animals. 

Animals  are  alfo  ufed  for  the  fame  purpofe  in  Spain,  in 
Italy,  in  the  Morea,  in  the  Canaries,  in  China,  and  in  the 
vicinity  of  Canton,  where  the  flail  is  alfo  fometimes  ufed. 

It  appears  that  in  hot  climates  the  grains  do  not  adhere 
fo  firmly  to  the  ftalk  as  in  cold  countries,  and  therefore 
may  be  more  eafily  feparated.  This  will  explain  the 
reafon  why  animals  are  fo  frequently  employed  in  hot 
countries  for  treading  out  the  corn  *,  wdiereas  in  cold 
climates  we  know  they  are  feldom  tried,  and  have  no 
reafon  to  fuppofe  that  they  would  anfwer  the  purpofe. 

In  the  I  He  of  France  in  Africa,  rice  and  wrheat  are 
thrafhed  with  poles,  and  maize  with  flicks  ;  for  it  has 
not  been  poflible  to  teach  the  negroes  the  ufe  off  the 
flail. 

/The  animals  ufed  for  treading  out  corn  are,  oxen, 
cows,  horfes,  mules,  and  even  affes  when  the  quantity 
is  not  great.  The  operation  is  performed  in  this  man¬ 
ner  :  The  (heaves,  after  being  opened,  are  fpread  in 
fuch  a  manner  that  the  ears  of  the  corn  are  laid  as 
much  uppermoft  as  poflible,  and  a  man,  (landing  in  the 
centre,  holds  the  halters  of  the  cattle,  which  are  made 
to  trot  round  as  in  a  manege  \  whiift  other  men  with 
3  F  forks 
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TtraAmg.  forks  fliakc  the  ft  raw  up  from  time  to  time,  and  the  cat- 
tie  are  trotted  over  it  again  and  again  till  they  have 
beaten  out  all  the  grain.  This  method  is  expeditious 
enough  j  but  befides  bruifing  a  confiderable  quantity  of 
corn,  it  requires  a  great  many  cattle,  and  injures  the  legs 
of  the  horfes  and  mules,  which  are  preferred  before  cows 
and  oxen  for  this  work. 

The  flail  is  undoubtedly  a  much  better  inftrument  for 
thrafhing  corn  than  the  feet  of  animals,  for  it  feparates 
the  grain  from  the  ftraw  and  hulks  both  more  effe&ual- 
ly  and  more  expeditioufly  ;  yet  it  is  liable  to  many  ob- 
jedtions.  It  is  a  very  laborious  employment,  too  fevere 
indeed  even  for  a  ftrong  man  $  and  as  it  is  ufually  the 
intereft  of  the  thralher  rather  to  thralh  much  than  to 
thralh  clean,  a  good  deal  of  corn  will  generally  be  left 
upon  the  ftraw.  It  is  therefore  an  objett  of  great  im¬ 
portance  in  hufbandry  to  procure  a  proper  machine  for 
leparating  the  corn  from  the  ftraw. 

The  firft  thralhing  machine  attempted  in  modem 
times,  of  which  we  have  received  any  account,  was  in¬ 
vented  in  Edinburgh  by  Mr  Michael  Menzies  about  the 
year  1732.  It  confided  of  a  number  of  inftruments  like 
flails,  fixed  in  a  moveable  beam,  and  inclined  to  it  at  an 
angle  of  ten  degrees.  On  each  fide  of  the  beam  in 
which  the  flails  were  fixed,  floors  or  benches  were  pla¬ 
ced  for  fpreading  the  Iheaves  on.  The  flails  were  mo¬ 
ved  backwards  and  forwards  upon  the  benches  by  means 
of  a  crank  fixed  on  the  end  of  an  axle,  which  made 
about  30  revolutions  in  a  minute. 

The  fecond  thralhing  machine  was  invented  by  Mr 
Michael  Stirling,  a  farmer  in  the  parilh  of  Dunblane, 
Perthlhire.  Of  this  difcovery  we  have  received  a  very 
accurate  and  authentic  account  from  his  fon,  the  reve¬ 
rend  Mr  Robert  Stirling  minifter  of  Crieff. 

It  is  an  old  proverb,  that  neceflity  is  the  mother  of  in¬ 
vention.  This  was  verified  on  the  prefent  occafion.  Be¬ 
fides  his  ordinary  domeftic  fervants,  Mr  M.  Stirling  had 
occafion  fometimes  to  hire  an  additional  number  to 
thralh  out  his  grain,  and  frequently  found  it  difficult  to 
procure  fo  many  as  he  needed.  This  naturally  led  him 
to  refled  whether  the  operation  of  thralhing  could  not 
eafily  be  performed  by  machinery.  Accordingly,  fo 
early  as  the  year  1753,  under  the  pretence  of  joining  in 
the  amufements  of  his  children,  he  formed  in  miniature  a 
Water  mill,  in  which  two  iron  fprings,  made  to  rife  and 
fall  alternately,  reprefen  ted  the  motion  of  two  flails,  by 
which  a  few  ftalks  of  corn  put  under  them  might  be 
fpeedily  thralhed.  This  plan  he  executed  on  a  fcale 
fufficiently  large  within  two  years  after,  making  the 
fprings  about  ten  feet  long,  each  of  which  had  one  end 
firmly  fcrewed  into  a  folid  plank,  and  the  other  termi¬ 
nated  in  a  round  batoon  of  folid  iron,  two  feet  long  and 
above  an  inch  in  diameter.  Under  thefe  the  fheaves 
were  conveyed  gradually  forward  in  a  narrow  channel 
or  trough,  by  palling  between  two  indented  horizontal 
cylinders,  fimilar  to  thofe  now  ufed  in  the  moft  of  the 
thrafliing  mills  in  that  part  of  the  country,  and  called 
feeders.  In  this  manner  the  thrafhing  was  executed 
completely,  and  with  confiderable  rapidity ;  but  as  the 
operation  was  performed  on  a  low  floor,  and  no  me¬ 
thod  contrived  for  carrying  off  the  ftraw,  the  accumu¬ 
lation  of  it  produced  fuch  confufion,  and  the  removal 
of  it  was  attended  with  fuch  danger,  that  this  fcheme 
was  very  foon  entirely  abandoned.  The  mortification 
arifing  from  difappointment,  and  efpecially  the  feoffs  of 


his  neighbours,  for  what  was  univerfally  accounted  an  Thrafliing. 

abfurd  and  ridiculous  attempt,  ferved  only  to  ftimulate  ' - v— J 

the  exertions  of  the  inventor  to  accomplifh  his  defigns 
on  another  plan. 

Laying  afide  therefore  the  iron  fprings  with  the  feed¬ 
ers,  and  all  the  apparatus  adapted  to  them,  he  retained 
only  an  outer  or  water  wheel,  with  an  inner  or  cog 
wheel  moving  on  the  fame  axle  :  to  this  inner  wheel, 
which  had  48  teeth  or  cogs,  he  applied  a  vertical  trun¬ 
dle  or  pinion,  with  feven  notches,  the  axle  of  which 
palled  through  a  floor  above  the  wheel,  and  having  its 
upper  pivot  lecured  in  a  beam  fix  feet  above  that  floor. 

At  the  diftance  of  three  feet  three  inches  above  the 
floor  two  ftraight  pieces  of  fquared  wood,  each  four  feet 
long,  paffed  through  the  axle  of  the  trundle  at  right 
angles,  forming  four  arms,  to  be  moved  round  hori¬ 
zontally.  To  the  extremities  of  thefe  arms  were  fixed 
four  iron  plates,  each  20  inches  long,  and  eight  broad 
at  the  end  next  the  arms,  but  tapering  towards  a  point 
at  the  other  end.  This  large  horizontal  fly,  conftitu- 
ting  four  thralhers,  was  inclofed  within  a  wooden  cylin¬ 
drical  box  three  feet  and  a  half  high  and  eight  in  dia¬ 
meter.  On  the  t®p  of  the  box  was  an  opening  or  port 
(two  or  three  ports  were  made  at  firft,  but  one  was 
found  fufficient)  eight  inches  unde,  and  extending  from 
the  circumference  a  foot  and  a  half  towards  its  centre, 
through  which  the  corn  Iheaves  defeended,  being  firft 
opened  and  laid  one  by  one  on  a  board  with  two  ledges 
gently  declining  towards  the  port ;  on  which  board 
they  were  moderately  preffed  down  with  a  boy’s  hand, 
to  prevent  them  from  being  too  haftily  drawn  in  by  the 
repeated  ftrokes  of  the  thralhers.  Within  the  box  was 
an  inclined  plane,  along  which  the  ftraw  and  grain  fell 
down  into  a  wide  wire  riddle  two  feet  fquare,  placed 
immediately  under  a  hole  of  nearly  the  fame  fize.  The 
riddle  received  a  jerk  at  every  revolution  of  the  fpindle 
from  a  knob  placed  on  the  fide  of  it,  and  was  inftantly 
thruft  backward  by  a  fmall  fpring  preffing  it  in  the  op- 
pofite  direction.  The  Ihort  ftraw,  with  the  grain  and 
chaff  which  paffed  through  the  wide  riddle,  fell  imme¬ 
diately  into  an  oblong  ftrait  riddle,  which  hung  with 
one  end  raifed  and  the  other  depreffed,  and  was  moved 
by  a  contrivance  equally  fimple  as  the  other  ;  and  ha¬ 
ving  no  ledge  at  the  lower  end,  the  long  chaff  which 
could  not  pafs  through  the  riddle  dropped  from  thence 
to  the  ground ;  while  the  grain  and  moft  of  the  chaff 
falling  through  the  riddle  into  a  pair  of  common  barn- 
fanners  that  flood  under  it  on  the  ground  floor,  the 
ftrong  grain,  the  weak,  and  the  chaff,  were  all  fepa- 
rated  with  great  exaftnefs.  The  fanners  rvere  moved 
by  a  rope  or  band  running  circuitoufly  in  a  fhallow 
niche  cut  on  the  circumference  of  the  cog-wTheel.  The 
ftraw  colle&ed  gradually  in  the  bottom  of  the  box  over 
the  wide  riddle,  and  through  an  opening  two  and  a 
half  feet  wflde,  and  as  much  in  height,  left  in  that  fide 
of  the  box  neareft  the  brink  of  the  upper  floor,  was 
drawn  down  to  the  ground  with  a  rake  by  the  perfon  or 
perfons  employed  to  form  it  into  fheaves  or  rolls. 

Such  was  the  thrafhing  mill  invented  by  Mr  Michael 
Stirling,  which,  after  various  alterations  and  improve¬ 
ments  he  completed  in  the  form  now  deferibed,  A.  D. 

1758.  By  experiment  it  was  found  that  four  bolls  of 
oats,  Linlithgow  meafure,  could  be  thralhed  by  it  in  25 
minutes.  From  that  period  he  never  ufed  a  common 
flail  in  thrafhing,  except  for  humbling  or  bearding  bar- 
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Thrafhing.  ley,  In  every  other  kind  of  grain  he  performed  the 

L— ~V"  whole  operation  of  thrafhing  with  the  mill }  and  con¬ 
tinued  always  to  ufe  it  till  177 2,  when  he  retired  from 
bufinefs,  and  his  thrafhing  mill  became  the  property 
of  his  fecond  fon,  who  continues  to  ufe  it  with,  equal  ad¬ 
vantage  and  fatisfa&ion.  Several  machines  were  con- 
ftru&ed  on  the  fame  plan,  particularly  one  near  Stir¬ 
ling,  under  Mr  Stirling’s  dire&ion,  for  Mr  Moir  of 
Leckie,  in  1765,  which,  we  underftand,  has  been  ufcd 
ever  fince,  and  gives  complete  fatisfa&ion  to  the  pro¬ 
prietor.  There  was  another  ere£led  in  1778  by  Mr 
Thomas  Keir  (in  the  parifli  of  Muthil  and  county  of 
*  Perth),  who  has  contrived  a  method  of  bearding  barley 
with  it :  and  by  the  addition  of  a  fmall  fpindle  with 
fhort  arms  contiguous  to  the  front  of  the  box,  and  moved 
by  a  band  common  to  it  and  the  great  fpindle  to  which 
it  is  parallel,  the  ftraw  is  fliaken  and  whirled  out  of  the 
box  to  the  ground.  That  this  machine  did  not  come 
immediately  into  general  ufe,  was  owing  partly  to  the 
fmallnefs  of  the  farms  in  that  part  of  the  country,  whofe 
crops  could  eafily  be  thrafhed  by  the  few  hands  necef- 
farily  retained  on  them  for  other  purpofes  *,  and  chiefly 
to  an  apprehenfion  that  the  machine  could  only  be 
moved  by  water  ;  an  apprehenfion  which  experience 
proves  to  be  entirely  groundlefs.  The  machine  how¬ 
ever,  was,  ingenious,  and  did  great  credit  to  the  worthy 
inventor,  and  certainly  deferved  a  better  fate  than  it  was 
deftined  to  undergo. 

A  third  thrafhing  mill  was  invented  in  1772,  by  two 
perfons  nearly  about  the  fame  time,  and  upon  the  fame 
principles.  The  inventors  were,  Mr  Alderton  who 
lived  near  Alnwick,  and  Mr  Smart  at  Wark  in  North¬ 
umberland.  The  operation  was  performed  by  rubbing. 
The  fheaves  were  carried  round  between  an  indented 
drum  of  about  fix  feet  diameter,  and  a  number  of  in¬ 
dented  rollers  arranged  round  the  circumference  of  the 
drum,  and  attached  to  it  by  means  of  fpiings  j  fo  that 
while  the  drum  revolved,  the  fluted  rollers  rubbed  the 
corn  off  from  the  ftraw  by  rubbing  againft  the  flutings 
of  the  drum.  But  as  a  confiderable  quantity  of  the 
grain  was  bruifed  in  pafling  between  the  rollers,  the  ma¬ 
chine  was  foon  laid  afide. 

In  1776  an  attempt  was  made  by  Mr  Andrew  Mei- 
kle,  an  ingenious  millwright  in  the  parifh  of  Tyning- 
ham,  Eaft  Lothian,  to  conftrud  a  new  machine  upon 
the  principles  which  had  been  adopted  by  Mr  Menzies 
already  mentioned.  This  confided  in  making  joints  in 
the  flails,  which  Mr  Menzies  had  formed  without  any. 
But  this  machine,  after  much  labour  and  expence,  was 
loon  laid  afide,  on  account  of  the  difficulty  of  keeping 
it  in  repair,  and  the  fmall  quantity  of  work  performed, 
which  did  not  exceed  one  boll  or  fix  Winchefter  bufhels 
of  barley  per  hour. 

Some  time  after  this,  Mr  Francis  Kinloch,  then  junior 
of  Gilmerton,  having  vifited  the  machine  invented 
in  Northumberland,  attempted  an  improvement  upon  it. 
He  inclofed  the  drum  in  a  fluted  cover ;  and  inftead  of 
making  the  drum  itfelf  iluted,  he  fixed  upon  the  outfide 
of  it  four  fluted  pieces  of  wood,  which  by  means  of 
fprings  could  be  railed  a  little  above  the  circumference 
of  the  drum,  fo  as  to  prefs  againft  the  fluted  covering, 
and  thus  rub  off  the  ears  of  corn  as  the  fheaves  palled 
round  between  the  drum  and  the  fluted  covering.  But 
not  finding  this  machine  to  anfwer  his  expe&ation  (for  it 
bruifed  the  grain  in  the  fame  manner  as  the  Northum- 
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berland  machine  did),  he  fent  it  to  Mr  Meikle,  that  he  rhrailmfg^ 
might,  if  poffible,  rectify  its  errors.  v  ~  4 

Mr  Meikle,  who  had  long  directed  his  thoughts  to 
this  fubjett,  applied  himfelf  with  much  ardour  and  per- 
feverance  to  the  improvement  and  correction  of  this  ma¬ 
chine  ;  and  after  fpending  a  good  deal  of  time  upon  it, 
found  it  was  conftruCted  upon  principles  fo  erroneous, 
that  to  improve  it  was  impracticable. 

At  length,  however,  Mr  Meikle’s  own  genius  invent¬ 
ed  a  model,  different  in  principle  from  the  machines 
which  had  already  been  conftruCted.  This  model  was 
made  in  the  year  1785  *,  and  in  the  following  year  the 
firft  thrafhing  machine  on  the  fame  principles  was  ereCt- 
ed  in  the  neighbourhood  of  Alloa,  in  the  county  of 
Stirling,  by  Mr  George  Meikle  the  fon  of  the  inven¬ 
tor.  This  machine  anfwered  completely  the  wifhes  of 
Mr  Stein,  the  gentleman  for  whom  it  was  ereCted,  who 
gave  the  moft  ample  teftimony  of  his  fatisfaCtion  both 
to  the  inventor  and  to  the  public.  The  fame  of  this 
difcovery  foon  fpread  over  the  whole  country,  and  a 
great  many  farmers  immediately  applied  to  Mr  Meikle, 
defiring  to  have  thrafhing  mills  ereCled  on  their  farms. 

The  difcovery,  it  appeared,  would  be  profitable,  and  it 
was  reafonable  that  the  inventor  fhould  enjoy  the  profits 
of  his  invention.  He  accordingly  applied  for  a  patent* 
which,  after  confiderable  expence,  arifing  from  the  op- 
pofition  of  fome  perfons,  who  claimed  a  fhare  in  the  dii- 
covery,  was  granted. — Thefe  machines  are  now  becom¬ 
ing  very  common  in  many  parts  of  Scotland,  and  are 
increafing  very  confiderably  in  number  every  year  over 
all  the  united  kingdom. 

We  will  now  endeavour  to  defcribe  this  machine  in 
its  moft  improved  ftate ,  which  is  fo  fimple  that  with 
the  affiftance  of  a  plate,  exhibiting  the  plan  of  eleva¬ 
tion,  fig.  1.  the  ground  plan,  fig.  2.  and  the  3d  fhowing 
its  effential  parts  in  a  diftinCt  manner,  we  hope  it  will  DXXX  * 
be  eafily  underftood  by  all  our  readers  who  have  not 
had  an  opportunity  of  feeing  it.  The  power  employed 
for  turning  that  part  of  the  machine  which  feparates  the 
corn  from  the  ftraw  is  produced  by  four  wheels  (when 
moved  by  horfes),  the  teeth  of  which  move  in  one  ano¬ 
ther  and  turn  the  drum,  on  which  four  fcutchers  are 
fixed.  The  fheaves  are  introduced  between  two  fluted 
rollers,  which  hold  them  firm,  and  draw  them  in  gradual¬ 
ly,  while  the  fcutchers  ftrikeoff  the  grain  from  the  ftraw 
as  it  paffes  through.  This  will  fuffice  for  a  general 
idea  of  this  machine.  We  will  now  be  more  parti¬ 
cular. 

The  large  fpur- wheel  A,  fig.  1.  and  2.  which  has  Fig.  1.  anl 
27 6  cogs,  is  horizontal,  and  moves  the  pinion  B,  which 
has  14  teeth.  The  pinion  B  moves  the  crown-wheel 
C,  which  has  84  teeth  5  the  wheel  C  moves  a  fecond 
pinion  D,  which  has  16  teeth  ;  and  the  pinion  D  moves 
the  drum  HIKL.  The  drum  is  a  hollow  cylinder  three 
feet  and  a  half  diameter,  and  placed  horizontally  ;  011 
the  outfide  of  which  the  fcutchers  are  fixed  by  ftrong 
fcrew  bolts.  The  fcutchers  confift  of  four  pieces  of 
wood,  faced  on  one  fide  with  a  thin  plate  of  iron,  placed 
at  an  equal  diftance  from  each  other,  and  at  right  angles 
to  the  axis  of  the  drum. 

The  fheaves  are  fpread  on  an  inclined  board  F,  fig.  3 .  Eg.  3* 
from  which  they  are  introduced  between  two  fluted  rol¬ 
lers  GG  made  of  call  iron,  about  three  inches  and  a 
half  in  diameter,  and  making  about  35  revolutions  in  a 
minute.  As  thefe  rollers  are  only  about  three  quarters 
3  F  2  of 
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ng*  of  an  incli  diftant  from  the  fcutchers  or  leaves  of  the 
drum  HIKE,  they  ferve  to  hold  the  iLeaves  faff,  while 
the  fcutchers  a ,  b ,  c ,  d,  moving  with  prodigious  veloci¬ 
ty,  feparate  the  grain  completely  from  the  draw,  and 
at  the  fame  time  throw  out  both  grain  and  draw  upon 
the  concave  rack  M,  lying  horizontally  with  {lender 
parallel  ribs,  fo  that  the  corn  partes  through  them 
into  a  hopper  N  placed  below.  From  the  hopper  it 
pafles  through  a  harp  or  riddle  O  into  a  pair  of  fanners 
P,  h) m  which,  in  the  mod  improved  machines,  it  comes 
out  clean  and  fit  for  the  market.  The  draw,  after  be¬ 
ing  thrown  by  the  fcutchers  a,  b,  c ,  d,  into  the  rack,  is 
removed  from  it  by  a  rake  QRST  into  a  place  contigu¬ 
ous  V.  The  rake  confifts  of  four  thin  pieces  of  wood 
or  leaves  ;  on  the  end  of  each  of  thefe  leaves  is  ranged 
a  row  of  teeth  c,fg,h,  five  inches  long.  The  rake 
moves  in  a  circular  manner  in  the  concave  rack,  while 
the  teeth  catch  hold  of  the  draw,  and  throw  it  out  of 
the  rack.  Thefe  are  all  the  eflential  parts  of  the  ma¬ 
chine  5  the  red  may  be  eafily  underdood  by  the  refer¬ 
ences  to  the  Plate.  W  is  the  horfe-courfe,  N°  I,  which 
is  27  feet  diameter.  X  is  the  pillar  for  fupporting  the 
beams  on  which  the  axle  of  the  fpur-wheel  is  fixed. 
YYY  are  three  fpindles  for  moving  the  two  fluted  rol¬ 
lers,  the  rake,  and  fanners.  To  the  defcription  now 
given  we  have  only  to  add,  that  the  drum  has  a  cover¬ 
ing  of  wood  Z  at  a  fmall  difiance  $bove  it,  for  the  pur- 
pofe  of  keeping  the  (heaves  clofe  to  the  fcutchers. 

The  advantages  of  this  machine  are  many.  As  the 
drum  makes  300  revolutions  in  a  minute,  the  four 
fcutchers  together  make  200  flrckes  in  the  fame  fpace 
of  time.  From  fuch  power  and  velocity,  it  is  evident 
that  much  work  mud  be  performed.  When  the  horles 
go  at  the  rate  of  two  and  one- third  miles  per  hour,  from 
three  to  fix  bolls  will  be  thrafhed j  but  as  the  quantity 
thrafhed  will  be  lefs  when  the  draw  is  long  than  when 
it  is  fhort,  we  fhall  take  the  average  at  four  bolls.  One 
gentleman,  -whofe  veracity  and  accuracy  we  can  depend 
on,  allures  us,  that  his  mill  thrafhed  63  bolls  in  a  day  ; 
by  which,  we  fuppofe,  he  meant  10  hours.  To  prove 
the  fuperior  advantage  of  this  machine  to  the  common 
method  of  thrafhing  with  flails,  a  gentleman  ordered 
two  equal  quantities  of  oats  to  be  thraftied  by  the  mill 
and  by  flails.  When  the  corn  was  cleaned  and  meafur- 
cd,  he  ohtained  one-fixteenth  more  from  the  {heaves 
thrafhed  by  the  mill  than  from  thofe  thrafhed  by  the 
flail.  We  are  alfo  informed  by  another  gentleman  who 
has  fludied  this  machine  with  much  attention,  and  cal¬ 
culated  its  advantages  with  care,  that,  independently  of 
having  the  corn  much  cleaner  feparated  from  the  ftraw 
than  is  ufually  done  by  flails,  there  is  a  faving  of  30  or 
40  per  cent,  in  the  expence  of  thrafhing. 

1  The  number  of  perfons  requifite  for  attending  the 
mill  when  working  is  fix:  One  perfon  drives  the  horfes; 
a  fecond  hands  the  (heaves  to  a  third,  who  unties  them, 
while  a  fourth  fpreads  them  on  the  inclined  boards  and 
prefles  them  gently  between  the  rollers  ;  a  fifth  perfon 
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is  neceffary  to  riddle  the  corn  as  it  falls  from  the  fanners,  Thraftiing 
and  a  iixth  to  remove  the  ftraw  (a).  || 

This  machine  can  be  moved  equally  well  by  water,  Throne- 
wind,  or  horles.  Mr  Meikle  has  made  fuch  improve- 
ments  on  the  wind-mill  as  to  render  it  much  more  ma¬ 
nageable  and  convenient  than  formerly  ;  and  we  are  in¬ 
formed  many  wind-mills  are  now  erecting  in  different 
parts  of  the  country.  As  to  the  comparative  expence 
of  thefe  different  machines,  the  eretfion  of  the  horfe 
machine  is  leaft  ;  but  then  the  expence  of  employing 
horfes  mufi  be  taken  into  confideration.  One  of  this 
kind  may  be  ere&ed  for  70I.  A  water  mill  will  coff 
lol.  more  on  account  of  the  expence  of  the  water-wheel. 

A  wind- mill  will  coff  from  200I.  to  300I.  fferling. 

THRAVE  of  CORN ,  an  exprcfiion  denoting  24 
fheaves  or  four  Ihocks  of  fix  (heaves  to  the  fhock  ;  though 
in  fome  countries  they  only  reckon  12  fheaves  to  the, 
thrave. 

1 HRASYBULUS,  a  renowned  Athenian  general 
and  patriot,  the  deliverer  of  his  country  from  the  yoke 
of  the  30  tyrants,  lived  about  294  B.  C  *.  *  See  Au 

THRASYMENUS  lacus,  in  Ancient  Geography, tica,  N° 
a  lake  of  Etruria,  near  Perufia,  and  not  far  from  the 99 — 174* 
Tiber,  fatal  to  the  Romans  in  the  Punic  war.  Now  II 
Logo  de  Perugia  in  the  Ecclefiaffical  State. 

1HREAD,  a  fmall  line  made  up  cf  a  number  of  fine 
fibres  of  any  vegetable  or  animal  fubflance,  fuch  as  flax, 
cotton,  or  filk  ;  from  which  it  takes  its  name  of  linen, 
cotton,  or  filk  thread. 

THREATENING  letters.  Knowingly  to  fend 
any  letter  without  a  name,  or  with  a  fictitious  name, 
demanding  money,  or  any  other  valuable  thing,  or 
threatening  (without  any  demand)  to  kill  or  fire  the 
houfe  of  any  perfon,  is  made  felony  without  benefit  of 
clergy.  And  fending  letters,  threatening  t©  accufe  any 
perfon  of  a  crime  punilhable  with  death,  tranfportation, 
pillory,  or  other  infamous  puniftiment,  with  a  view  to 
extort  from  him  any  money  or  other  valuable  chattels, 
is  punifhable  by  ftatute  30  Geo.  II.  cap.  24.  at  the  dif- 
creiion  of  the  court,  with  fine,  imprifonment,  pillory, 
whipping,  or  tranfportation  for  (even  years. 

THRESHING.  See  Thrashing. 

THRIFT.  See  Statice,  Botany  Index . 

THRINAX,  Small  Jamaica  Fan-palm,  a  genus 
of  plants  belonging  to  the  clafs  of  palmse.  See  Botany 
Index. 

THRIPS,  a  genus  of  infers  belonging  to  the  order 
of  hemiptera.  See  Botany  Index. 

THROAT,  the  anterior  part  of  an  animal,  between 
the  head  and  the  fhoulders. 

THROAT- wort.  See  Campanula,  Botany  In~ 
dex. 

THRONE,  a  royal  feat  or  chair  of  date,  enriched 
with  ornaments  of  archite&ure  and  fculpture,  raifed  on 
one  or  more  ffeps,  and  covered  with  a  kind  of  canopy. 

Such  are  the  thrones  in  the  rooms  of  audience  of  kings 
and  other  fovereigns. 

THROSTLE. 


(A)  We  add,  on  the  authority  of  an  experienced  farmer,  that  of  the  fix  perfons  neceffary  to  attend  the  thrafhing 
machine,  only  two  can  in  juffice  be  charged  to  the  account  of  the  machine  ;  namely,  the  perfon  who  manager 
the  horfes,  and  the  one  who  feeds  the  machine  :  For  in  the  ufual  mode  of  thrafhing  by  the  flail,  it  requires  the 
fame  number  of  perfons  as  the  thrafhing  machine  does  to  clear  an  equal  quantity  of  corn  from  the  chaff  in  the  fame 
time. 
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THROSTLE.  See  Turdus,  1  Ornithology  In- 

THRUSH.  See  Turdus,  J  dex. 

Thrush,  or  Aphtha .  See  Medicine  Index . 

THRYALLIS,  a  genus  of  plants  belonging  to  the 
clafs  decandria,  and  order  of  monogynia  \  and  in  the 
natural  fyftem  ranging  under  the  38th  order,  Tricoccce . 
See  Botany  Index. 

THUANUS,  Jacobus  Augustus,  youngeft  fon  of 
the  prefident  de  Thou,  was  famous  for  h^s  erudition. 
He  was  bom  in  1553  \  and  having  finiftied  his  ftudies 
and  travels,  was  made  prefident  a-mortier,  and  took 
poffeffion  thereof  in  1595.  He  was  employed  in  feveral 
important  offices  of  Bate,  and  in  reforming  the  univer- 
fity  of  Paris.  He  wrote  the  hiftory  of  his  own  time  in 
Latin,  from  the  year  1543  to  1608,  in  138  books  5  a 
wrork,  both  for  fubjedt  and  ftyle,  worthy  of  the  ancients. 
He  alfo  left  memoirs  of  his  own  life,  befides  poems  $ 
and  died  at  Paris,  1617. 

THUCYDIDES,  a  celebrated  Greek  hiftorian,  was 
born  at  Athens  471  B.  C.  He  was  the  fon  of  Olorus, 
and  grandfon  of  Miltiades,  who  is  thought  to  have  been 
defcended  from  Miltiades  the  famous  Athenian  general, 
and  to  have  married  the  king  of  Thrace’s  daughter. 
He  was  educated  in  a  manner  fuitable  to  his  quality, 
that  is,  in  the  (ludy  of  philofophy  and  eloquence.  His 
mailer  in  the  former  was  Anaxagoras,  in  the  latter  An¬ 
tiphon  ;  one,  by  his  defcription  in  the  eighth  book  of  his 
Hiftory,  for  power  of  fpeech  almoft  a  miracle,  and 
feared  by  the  people  on  that  account.  Suidas  and  Pfco- 
.  tius  relate,  that  when  Herodotus  recited  his  hiftory  in 
public,  a  falhion  in  ufe  then  and  many  ages  after,  Thu¬ 
cydides  felt  fo  great  a  fling  of  emulation,  that  it  drew 
tears  from  him  j  infomuch  that  Herodotus  himfelf  took 
notice  of  it,  and  congratulated  his  father  on  having  a 
fon  who  (Lowed  fo  wonderful  an  affedlion  to  the  Mufes. 
Herodotus  was  then  29  years  of  age,  Thucydides  a- 
bout  16. 

When  the  Peloponneftan  war  began  to  break  out, 
Thucydides  conjectured  truly,  that  it  wuuld  prove  a 
fubjeCt  worthy  of  his  labour  $  and  it  no  fooner  com¬ 
menced  than  he  began  to  keep  a  journal.  This  explains 
the  reafon  why  he  has  attended  more  to  chronological 
order  than  to  unity  of  defign.  During  the  fame  war  he 
was  commiffioned  by  his  countrymen  to  relieve  Amphi- 
polis  $  but  the  quick  march  of  Brafidas  the  Lacedaemo¬ 
nian  general  defeated  his  operations  5  and  Thucydides, 
unluccefsful  in  his  expedition,  was  banifhed  from  A- 
thens.  This  happened  in  the  eighth  year  of  this  cele¬ 
brated  war  ;  and  in  the  place  of  his  baniftiment  the  ge¬ 
neral  began  to  write  an  impartial  hiftory  of  the  import¬ 
ant  events  which  had  happened  during  his  adminiftra- 
tion,  and  which  ftill  continued  to  agitate  the  feveral 
flates  of  Greece.  This  famous  hiftory  is  continued  only 
to  the  2 1  ft  year  of  the  war,  and  the  remaining  part  of 
the  time  till  the  demolition  of  the  walls  of  Athens  was 
defcribed  by  the  pen  of  Theopompus  and  Xenophon. 
Thucydides  wrote  in  the  Attic  dialed!,  as  being  poffef- 
led  of  moll  vigour,  purity,  elegance,  and  energy.  He 
fpared  neither  time  nor  money  to  procure  authentic  ma¬ 
terials  ;  and  the  Athenians,  as  well  as  their  enemies, 
furniffied  him  with  many  valuable  communications, 
which  contributed  to  throw  great  light  on  the  different 
tranfa6lions  of  the  war.  His  hiftory  has  been  divided 
into  eight  books  \  the  laft  of  which  is  imperfedl,  and 
fuppofed  to  have  been  written  by  his  daughter. 
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The  hiftorian  of  Halicarnaffus  has  often  been  com-  Hmcy- 
pared  with  the  fon  of  Olorus,  but  each  has  his  peculiar  dides 
excellence.  Sweetnefs  of  ftyle,  grace  and  elegance  of  xhuringia'. 
expreffion,  may  be  called  the  charadleriftics  of  the  for-  c 
mer  ;  while  Thucydides  (lands  unequalled  for  the  fire  of 
his  deferiptions,  the  concifenefs,  and  at  the  fame  time 
the  ltrong  and  energetic  manner  of  his  narratives.  His 
relations  are  authentic,  as  he  himfelf  was  interefted  in 
the  events  he  mentions  }  his  impartiality  is  indubitable, 
as  he  nowhere  betrays  the  lead  refentment  againft  his 
countrymen,  and  the  factious  partizans  of  Cleon,  who 
had  bam  died  him  from  Athens.  The  hiftory  of  Thu¬ 
cydides  was  fo  admired  by  Demofthenes,  that  he  tranf- 
ciibed  it  eight  different  times,  and  read  it  with  fuch  at¬ 
tention,  that  he  could  almoft  repeat  it  by  heart.  Thu¬ 
cydides  died  at  Athens,  where  he  had  been  recalled 
from  his  exile  about  41 1  years  B.  C. 

The  bed  edition  of  Thucydides  is  that  of  Oxford, 
publiffied  in  1696,  folio,  and  that  of  Duker,  publiftied 
at  Amfterdam  in  1731,  folio. 

THUJA,  the  Arbor  Vim:  j  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  monadelphia,  and  order  of  mo- 
noecia  \  and  in  the  natural  fyftem  ranging  under  the  5 lit 
order,  Conifer ce.  See  Botany  Index. 

THULE,  or  Thyue,  in  Ancient  Geography ,  an 
ifland  in  the  moft  northern  parts  of  the  German  ocean. 

Its  fituation  was  never  accurately  afeertained  by  the  an¬ 
cients,  hence  its  piefent  name  is  unknown  by  modem 
hiftorians.  Some  fuppofe  that  it  is  the  ifland  now  called 
Iceland,  or  part  of  Greenland,  and  others  that  it  was 
Foula.  See  Foula. 

THUMB,  in  Anatotny ,  one  of  the  extremities  of  the 
hand. 

THUMB-Cap ,  an  uninhabited  ifland  in  the  South  fea, 
lies  about  (even  leagues  north-weft  of  Lagoon  iftand  ;  it 
is  low,  woody,  of  a  circular  form,  and  not  much  above 
a  mile  in  compafs. 

THUMMIM.  See  Urim. 

THUNBERGI  A,  a  genus  of  plants  belonging  to 
the  clafs  of  didynamia.  See  Botany  Index . 

THUNDER,  the  noife  occafioned  by  the  explofion 
of  a  flafti  of  lightning  echoed  back  from  the  inequalities 
on  the  furface  of  the  earth,  in  like  manner  as  the  noife 
of  a  cannon  is  echoed,  and  in  particular  circumftances 
forms  a  rolling  lengthened  found.  See  Electricity. 

THUNDERBOLT.  When  lightning  a£ls  with  ex¬ 
traordinary  violence,  and  breaks  or  (hatters  any  thing, 
it  is  called  a  thunderbolt ;  which  the  vulgar,  to  fit  it  for 
fuch  effeCts,  fuppofe  to  be  a  hard  body,  and  even  a 
ftone.  But  that  we  need  not  have  recourfe  to  a  hard 
folid  body  to  account  for  the  effeCts  commonly  attribu¬ 
ted  to  the  thunderbolt,  will  be  evident  to  any  one  who 
confiders  tliofe  of  the  pul  vis  fulminans  and  of  gunpow¬ 
der  ;  and  more  efpecially  the  aftonifhing  powers  of  elec¬ 
tricity.  It  has  been  fuppofed  that  meteoric  ftones  may 
have  given  rife  to  the  notion  of  a  thunderbolt. 

Thun  deb -Ho  ufe.  See  Electricity. 

THURINGIA,  a  divifion  of  the  circle  of  Upper 
Saxony  in  Germany.  It  is  a  fruitful  tradl,  abounding 
in  corn,  efpecially  wffieat  }  in  black  cattle,  fheep,  and 
horfes.  It  is  about  73  miles  in  length,  and  as  much  in 
breadth.  It  contains  47  towns,  14  boroughs,  betwixt 
700  and  800  villages,  300  noble  eftates,  7  fuperinten- 
dencies,  and  5  under-confiftories.  Thuringia,  the  coun¬ 


try  of  the  ancient  Thuringi,  or  Catti,  a 


branch  of  the 
Vandals, 
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Thuringia  Vandals,  mentioned  by  Tacitus,  was  formerly  a  king- 
Tibet  ^om>  afterwards  a  county,  then  a  landgravate,  and  was 
v  .  governed  by  its  own  princes  for  many  ages,  till  1124, 

when  it  devolved  to  the  marquis  of  Mifnia,  and,  with 
that  country,  afterwards  to  the  duke  of  Saxony,  But 
the  modern  Thuringia  is  only  a  part  of  the  ancient,  nay, 
but  a  part  of  the  ancient  South  Thuringia,  which  com¬ 
prehends  befides,  a  large  fhare  of  the  modern  Franconia, 
Heffe,  &c.  On  the  extinftion  of  the  male  line  of  the 
ancient  landgraves  in  1247,  it  came  to  the  margraves 
of  Meiffen,  anceftors  to  the  prefent  electoral  family. 
The  elector  has  no  voice  in  the  diet,  on  account  of  his 
{hare  in  the  landgravate  or  circle  of  Thuringia,  Erfurt 
is  the  capital. 

THURSDAY,  the  fifth  day  of  the  Chriflian  week, 
but  the  fixth  of  that  of  the  Jews. 

THUS,  Frankincense,  a  folid  brittle  refin,  brought 
to  us  in  little  globes  or  maffes,  of  a  brownifh  or  yellow- 
ilh  colour  on  the  outfide,  internally  whitifh  or  variega¬ 
ted  with  whitifti  fpecks.  It  is  fuppofed  to  be  the  pro¬ 
duce  of  the  pine  that  yields  the  common  turpentine, 
and  to  concrete  upon  the  furface  of  the  terebinthinate 
juice  foon  after  it  has  iffued  from  the  tree.  See  In- 

THUYA.  See  Thuja. 

THYMUS,  Thyme  5  a  genus  of  plants  belonging  to 
the  clafs  of  didynamia,  and  in  the  natural  fyftem  ran¬ 
ging  under  the  42d  order,  Verticillatce .  See  Botany 
Index . 

Thymus.  See  Anatomy  Index . 

THYRSUS,  in  antiquity,  the  fceptre  which  the 
poets  put  into  the  hand  of  Bacchus,  and  wherewith  they 
fumifhed  the  menades  in  their  Bacchanalia. 

Thyrsus,  a  mode  of  flowering  refembling  the  cone 
of  a  pine.  It  is,  fays  Linnaeus,  a  panicle  contrafted 
into  an  oval  or  egg-fliaped  form.  The  lower  footflalks, 
which  are  longer,  extend  horizontally,  whilft  the  upper 
ones  are  fhorter  and  mount  vertically.  Lilac  and  but¬ 
ter-bur  furnifli  examples. 

TIARA,  an  ornament  or  habit  wherewith  the  an¬ 
cient  Perfians  covered  their  head  *,  and  with  which  the 
Armenians  and  kings  of  Pontus  are  reprefcnted  on  me¬ 
dals  ;  thefe  lafl,  becaufe  they  were  descended  from  the 
Perfians.  Latin  authors  call  it  indifferently  tiara  and 
cidaris .  Strabo  fays,  the  tiara  was  in  form  of  a  tower  ; 
and  the  fcholiaft  on  Ariftophanes’s  comedy, 
aft  i.  fcene  2.  affirms,  that  it  was  adorned  with  peacocks 
feathers. 

Tiara  is  alfo  the  name  of  the  pope’s  triple  crown. 
The  tiara  and  keys  are  the  badges  of  the  papal  dignity  *, 
the  tiara  of  his  civil  rank,  and  the  keys  of  his  jurifdic- 
tion  :  for  as  foon  as  the  pope  is  dead,  his  arms  are  re- 
prefented  with  the  tiara  alone,  without  the  keys.  The 
ancient  tiara  was  a  round  high  cap.  John  XXIII.  firft 
encompaffed  it  with  a  crown.  Boniface  VIII.  added  a 
fecond  crown ;  and  Benedift  XII.  a  third. 

TIARELLA,  a  genus  of  plants  belonging  to  the 
clafs  of  decandria  \  and  in  the  natural  fyftem  ranging 
under  the  13th  order,  Succulent See  Botany  Index . 

TIBER,  a  great  river  of  Italy,  which  runs  through 
the  pope’s  territories,  palling  by  Perugia  and  Orvietto  \ 
and  having  vifited  Rome,  falls  into  the  Tufcan  fea  at 
Oftia,  1 5  miles  below  that  city. 

TIBET,  called  by  the  Tartars  Baranto/a ,  Bootan , 
or  Tangootj  and  by  the  Chinefe  Tfang ,  is  fituated  be- 
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tween  270  and  350  north  latitude*,  and  is  reckoned  to  Tibet, 
be  1350  miles  from  eaft  to  weft,  and  480  from  north  to  v — * 

fouth.  It  is  bounded  on  the  north  by  the  country  of 
the  Mongols  and  the  defert  of  Kobi  \  on  the  eaft  by 
China  5  on  the  weft  by  Hindoftan,  and  on  the  fouth  by 
the  fame  country  and  the  kingdom  of  Ava.  In  the 
valleys  lying  between  the  lower  mountains  are  many 
tribes  of  Indian  people  \  and  a  difpute  happening  be¬ 
tween  the  heirs  of  one  of  the  rajahs  or  petty  princes, 
one  party  called  to  their  afliftance  the  Boutaners,  and 
the  other  the  Britifti.  The  latter  prevailed ;  and  the 
fame  of  Britifti  valour  being  carried  to  the  court  of  Ti¬ 
bet,  the  Teelhoo  Lama,  w  ho  ruled  the  ftate  under  the 
Delai-Lama,  at  that  time  in  his  minority,  fent  a  depu¬ 
tation  to  Bengal,  defiring  peace  for  the  prince  who  had 
been  engaged  in  war  with  the  Britifh.  This  was  rea¬ 
dily  granted  by  the  governor  *,  and  Mr  Bogle  was  fent 
ambaffador  to  the  court  of  Tibet,  where  he  refided  fe- 
veral  months  \  and  after  an  abfence  of  a  year  and  a 
quarter,  returned  to  Calcutta.  The  account  of  this 
gentleman’s  expedition  hath  not  been  publiflied  by  him- 
felf ;  but  from  Mr  Stewart’s  letter  to  Sir  John  Pringle, 
publiflied  in  the  Philofophical  Tranfaftions,  vol.  lxrii. 
we  learn  the  following  particulars,  collefted  from  his 
papers. 

“  Mr  Bogle  divides  the  territories  of  the  Delai-Lama 
into  two  different  parts.  That  which  lies  immediately 
contiguous  to  Bengal,  and  which  is  called  by  the  inha¬ 
bitants  Doopo ,  he  diftinguifties  by  the  name  of  Bootan  ; 
and  the  other,  which  extends  to  the  northward  as  far  as 
the  frontiers  of  Tartary,  called  by  the  natives  Pu ,  he 
ftyles  Tibet.  Bootan  is  ruled  by  the  Dah  Terriah,  or 
Deb  Rajah.  It  is  a  country  of  fteep  and  inacceflible 
mountains,  whofe  fummits  are  crowned  with  eternal 
fnow  *,  they  are  interfefted  with  deep  valleys,  through 
which  pour  numberlefs  torrents  that  increafe  in  their 
courfe,  and  at  laft,  gaining  the  plains,  lofe  themfelves 
in  the  great  rivers  of  Bengal.  Thefe  mountains  are  co¬ 
vered  down  their  fides  with  forefts  of  (lately  trees  of  va¬ 
rious  forts  \  fome  (fuch  as  pines,  &c.)  which  are  known 
in  Europe  ;  others,  fuch  as  are  peculiar  to  the  country 
and  climate.  The  valleys  and  fides  of  the  hills  which 
admit  of  cultivation  are  not  unfruitful,  but  produce 
crops  of  wheat,  barley,  and  rice.  The  inhabitants  are 
a  flout  and  warlike  people,  of  a  copper  complexion,  in 
fize  rather  above  the  middle  European  ftature,  hafty 
and  quarrelfome  in  their  temper,  and  addifted  to  the 
ufe  of  fpirituous  liquors  ^  but  honed  in  their  dealings, 
robbery  by  violence  being  almoft  unknown  among 
them.  The  chief  city  is  Taffey  Seddein,  fituated  on  the 
Patchoo.  Tibet  begins  properly  from  the  top  of  the 
great  ridge  of  the  Caucafus,  and  extends  from  thence  in 
breadth  to  the  confines^of  Great  Tartary,  and  perhaps 
to  fome  of  the  dominions  of  the  Ruffian  empire.  The 
woods,  which  everywhere  cover  the  mountains  in  Bou- 
tan,  are  here  totally  unknown  ;  and,  except  a  few 
draggling  trees  near  the  villages,  nothing  of  the  fort  is  to  1 
be  feen.  The  climate  is  extremely  fevere  and  rude. 

At  Chamnanning,  where  he  wintered,  although  it  be 
in  latitude  3 10,  39',  only  8°  to  the  northward  of  Cal¬ 
cutta,  he  often  found  the  thermometer  in  his  room  at 
290  by  Fahrenheit’s  fcale  *,  and  in  the  middle  of  April 
the  (landing  waters  wTere  all  frozen,  and  heavy  (howers 
of  fnow  perpetually  fell.  This,  no  doubt,  muff  be 
owing  to  the  great  elevation  of  the  country,  and  to  the 
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vaft  frozen  fpace  over  which  the  north  wind  blows  un¬ 
interrupted  from  the  pole,  through  the  vaft  deferts  of 
Siberia  and  Tartary,  till  it  is  flopped  by  this  formidable 
wall. 

“  The  Tibetians  are  of  a  fmaller  fize  than  their 
fouthern  neighbours,  and  of  a  lefs  robuft  make.  Their 
complexions  are  alfo  fairer,  and  many  of  them  have  even 
a  ruddinefs  in  their  countenances  unknown  to  the  other 
climates  of  the  eafl.  Thofe  whom  Mr  Bogle  faw  at 
Calcutta  appeared  to  have  quite  the  Tartar  face.  They 
are  of  a  mild  and  cheerful  temper  ;  the  higher  ranks  are 
polite  and  entertaining  in  converfation,  in  which  they 
never  mix  either  {trained  compliments  or  flattery.  The 
common  people,  both  in  Bootan  and  Tibet,  are  clothed 
in  coarfe  woollen  fluffs  of  their  own  manufacture,  lined 
with  fuch  ikins  as  they  can  procure  :  but  the  better  or¬ 
ders  of  men  are  dreiTed  in  European  cloth,  or  China 
filk,  lined  with  the  flneft  Siberian  furs.  The  ufe  of 
linen  is  totally  unknown  among  them.  The  chief  food 
of  the  inhabitants  is  the  milk  of  their  cattle,  prepared 
into  cheefe,  butter,  or  mixed  with  the  flour  of  a  coarfe 
barley  or  of  peafe,  the  only  grain  which  their  foil  pro¬ 
duces }  and  even  thefe  articles  are  in  a  fcanty  propor¬ 
tion  :  but  they  are  furnifhed  with  rice  and  w'heat  from 
Bengal  and  other  countries  in  their  neighbourhood. 
They  alfo  are  fupplied  with  flfli  from  the  rivers  in  their 
own  and  the  neighbouring  provinces,  falted  and  fent  in¬ 
to  the  interior  parts.  They  have  no  want  of  animal 
food  from  the  cattle,  flieep,  and  hogs,  which  are  raifed 
on  their  hills  ;  and  are  not  deftitute  of  game.  They 
have  a  Angular  method  of  preparing  their  mutton,  by 
expofing  the  carcafe  entire,  after  the  bowels  are  ta¬ 
ken  out,  to  the  fun  and  bleak  northern  winds  which 
blow  in  the  months  of  Augufl  and  September,  without 
frofl,  and  fo  dry  up  the  juices  and  parch  the  {kin,  that 
the  meat  will  keep  uncorrupted  for  the  year  round. 
This  they  generally  eat  raw,  without  any  other  prepara¬ 
tion. 

“  The  religion  and  political  conflitution  of  this  coun¬ 
try,  which  are  intimately  blended  together,  would  make 
a  conflderable  chapter  in  its  hiftory.  It  fuffices  to  fay, 
that  at  prefent,  and  ever  Ance  the  expulAon  of  the  Eluth 
Tartars,  the  kingdom  of  Tibet  is  regarded  as  depending 
on  the  empire  of  China,  which  they  call  Cathay ;  and 
there  adtually  reflde  two  mandarins,  with  a  gairifon  of 
a  thoufand  Chinefe,  at  Lahaffa  the  capital,  to  fupport 
the  government  •,  but  their  power  does  not  extend  far  : 
and  in  fa£I  the  Lama,  whofe  empire  is  founded  on  the 
fureft  grounds,  perfonal  affection  and  religious  reverence, 
governs  every  thing  internally  with  unbounded  au¬ 
thority.  Every  body  knows  that  the  Delai  Lama  is 
the  great  obje£l  of  adoration  for  the  various  tribes  of 
heathen  Tartars,  who  roam  through  the  vaft  traft  of 
continent  wrhich  ftretches  from  the  banks  of  the  Volga 
to  Correa  on  the  fea  of  Japan,  the  moft  extenflve  reli¬ 
gious  dominion,  perhaps,  on  the  face  of  the  globe.  See 
Lama. 

“  It  is  an  old  notion,  that  the  religion  of  Tibet  is  a 
corrupted  Chriftianity:  and  even  Father  Difederii,  a  Je- 
fuit  (but  not  of  the  Chinefe  million)  who  viflted  the 
country  about  the  beginning  of  this  century,  thinks  he 
can  refolve  all  their  myfteries  into  ours ;  and  afferts, 
with  a  truly  myftical  penetration,  that  they  have  cer¬ 
tainly  a  good  notion  of  the  Trinity,  Ance  in  their  ad- 


drefs  to  the  Deity,  they  fay  as  often  koticiok-oik  in  the  Tibet, 
plural  as  konciok  in  the  Angular,  and  with  their  rofaries  1 
pronounce  thefe  wrords  om ,  //#,  hum.  The  truth  is, 
that  the  religion  of  Tibet,  from  whatever  fource  it 
fprung,  is  pure  and  Ample  in  its  fource,  conveying  very 
exalted  notions  of  the  Deity,  with  no  contemptible  fy- 
ftem  of  morality :  but  in  its  progrefs  it  has  been  greatly 
altered  and  corrupted  by  the  inventions  of  worldly  men  ; 
a  fate  w?e  can  hardly  regret  in  a  fyftem  of  error,  Ance  w« 
know7  that  that  of  truth  has  been  fubjeft  to  the  fame. 
Polygamy,  at  leaft  in  the  fenfe  we  commonly  receive 
the  word,  is  not  in  pra&ice  among  them;  but  it  exifts 
in  a  manner  ftill  more  repugnant  to  European  ideas ; 
for  there  is  a  plurality  of  hufbands,  which  is  Armly  efta- 
bliflied  and  highly  refpedted  there.  In  a  country  where 
the  means  of  fubftfting  a  family  are  not  eaflly  found,  it 
feems  not  impolitic  to  allow  a  fet  of  brothers  to  agree  in 
raifing  one,  which  is  to  be  maintained  by  their  joint  ef¬ 
forts.  In  fliort,  it  is  ufual  in  Tibet  for  the  brothers  in 
the  family  to  have  a  wife  in  common,  and  they  general¬ 
ly  live  in  great  harmony  and  comfort  writh  her  ;  not  but 
fometimes  little  diffenftons  will  arile  (as  may  happen  in 
families  conflituted  upon  different  principles),  an  in- 
ftance  of  which  Mr  Bogle  mentions  in  the  cafe  of  a  mo- 
deft  and  virtuous  lady,  the  wife  of  half  a  dozen  of  the 
Teeftioo  Lama’s  nephewrs,  who  complained  to  the  uncle 
that  the  two  youngeft  of  her  hufbands  did  not  furnifli 
that  fliare  of  love  and  benevolence  to  the  common  flock 
w'hich  duty  and  religion  required  of  them.  In  fliort, 
however  ftrange  this  cuftom  may  appear  to  us,  it  is  an 
undoubted  fa&  that  it  prevails  in  Tibet. 

“  The  dead  are  expofed  on  the  pinnacle  of  fome  neigh¬ 
bouring  mountain,  to  be  devoured  by  wild  beafts  and 
birds  of  prey,  or  w?afted  away  by  time  and  the  vicifli- 
tudes  of  the  weather  in  which  they  lie.  The  mangled 
carcafes  and  bleached  bones  lie  fcattered  about;  and 
amidft  this  feene  of  horror,  fome  miferable  old  w'retch, 
man  or  woman,  loft  to  all  feelings  but  thofe  of  fu- 
perftition,  generally  fets  up  an  abode,  to  perform  the 
difmal  office  of  receiving  the  bodies,  afflgning  each  a 
place,  and  gathering  up  the  remains  when  too  widely 
difperfed.” 

To  the  account  of  Tibet  wdiich  we  have  given  from 
the  communications  of  Mr  Bogle,  we  may  add  the  in¬ 
formation  which  we  have  obtained  from  a  later  traveller, 

Mr  Saunders*  furgeon  at  Boglepoer  in  Bengal,  who  *  Paper  m 
made  a  journey  into  Tibet  in  the  year  1783.  His  ob-*^ 
fervations  chiefly  refpeft  the  natural  prodiidtions  and  dif-^rf^  . 
eales  01  the  country. 

The  plants  which  Mr  Saunders  found  wTere  almoft  all 
European  plants,  a  great  number  of  them  being  natives 
of  Britain.  From  the  appearance  of  the  hills  he  con¬ 
cludes  that  they  muft  contain  many  ores  of  metal  and 
pyrites.  There  are  inexhauftible  quantities  of  tincal 
or  borax,  and  rock-falt  is  plentiful ;  gold-duft  is  found 
in  great  quantities  in  the  beds  of  rivers,  and  fometimes 
in  large  maffes,  lumps,  and  irregular  veins ;  lead,  cinna¬ 
bar  containing  a  large  proportion  of  quickfllver,  copper, 
and  iron,  he  thinks,  might  eaflly  be  procured.  But  the 
inhabitants  of  Tibet  have  no  better  fuel  than  the  dung 
of  animals.  A  coal  mine  would  be  a  valuable  difeo- 
very.  We  are  told,  that  in  fome  parts  of  China  border¬ 
ing  on  Tibet  coal  is  found  and  ufed  as  fuel. 

It  is  remarkable  that  the  fame  difeafe  prevails  at  the 
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Tibet  f  jot  of  the  mountains  of  Tibet  as  in  Switzerland  at  the 
Tickeli.  ^00t  ^Ps>  a  glandular  fwelling  in  the  throat 

- —  *  i  commonly  called  goitre . 

The  language  fpoken  in  Tibet  is  different  from  that 
of  the  Tartars.  The  aftronomers  are  acquainted  with 
the  motion  of  the  heavenly  bodies,  and  able  to  cal¬ 
culate  eclipfes  3  but  the  lamas  are  generally  ignorant  5 
few  of  them  can  read,  much  lefs  underhand  Their  an¬ 
cient  books. 

TIBULLUS,  Aulus  Albius,  a  Roman  knight,  and 
-a  celebrated  Latin  poet,  was  born  at  Rome  43  B.  C. 
He  was  the  friend  of  Horace,  Ovid,  Macer,  and  other 
great  men  in  the  reign  of  Auguftus.  He  accompanied 
MeiTala  Corvinus  in  his  expedition  againft  the  ifland  of 
Corcyra  :  but  falling  fick,  and  being  unable  to  fupport 
the  fatigues  of  war  on  account  of  the  weaknefs  of  his 
conffitution,  he  quitted  the  profeflion  of  arms,  and  re¬ 
turned  to  Rome,  where  he  died  before  the  year  17* 
when  Ovid  fhowed  his  grief  for  his  death  by  writing  a 
fine  elegy  upon  him.  Tibullus  wrote  four  books  of  ele¬ 
gies,  which  are  dill  extant:  they  are  written  in  a  ten¬ 
der  and  agreeable  Ryle,  and  in  very  elegant  Latin.  Mu- 
ret  and  Jofeph  Scaliger  have  written  learned  and  curi¬ 
ous  commentaries  on  the  works  of  this  poet.  The  bed 
edition  of  Tibullus  is  that  of  Janus  Bronckhufius,  pu- 
blifhed  at  Amderdam  in  1708,  in  one  volume  quarto. 
We  have  an  Englifh  poetical  verfion  by  Mr  Grainger. 

1IBUR,  in  Ancient  Geography ,  a  town  of  Latium, 
pleafantly  iituated  on  the  Anio.  Here  Horace  had  his 
villa  and  houfe  ;  and  here  he  wifhed  to  end  his  days. 
Here  Adrian  built  an  extraordinary  villa  called  Tibur - 
tina,  inferibed  with  the  names  of  the  provinces  and  of 
the  mod  confiderable  places,  (Spartian)  j  near  wffiich 
Zenobia  had  a  houfe  called  Zenobia ,  (Trebellius,  Pollio). 
Hither  Augudus  often  retreated  on  account  of  its  falu- 
brity,  (Suetonius)  :  for  which  it  is  greatly  recommend¬ 
ed,  (Martial).  Anciently,  when  the  Romans  had  far 
extended  their  territory,  it  was  the  utmod  place  of  ba- 
nifhment,  (Ovid).  It  had  a  temple  of  Hercules*  and 
therefore  called  Hercu/eum.  In  the  temple  was  a  li- 
brary,  (A.  Gellius).  Now  Tivoli  in  the  Campagna 
di  Roma,  on  the  Teverone. 

1 1 C  IN  US,  in  Ancient  Geography ,  a  river  In  Infubria, 
rifing  in  Mount  Adula,  traverfing  the  Lacus  Verbanus 
fouthwards,  and  falling  into  the  Po  near  Ticinum.  Be¬ 
tween  this  river  and  the  Po  Hannibal  gained  his  fird 
vi&ory  over  the  Romans  under  P.  Scipio.  The  general 
himfelf  efcaped  with  the  utmod  difficulty,  and  that  by 
the  bravery  of  his  fon  the  fit  ft  SHpio  Africanus.  Now 
the  lejino ,  rifing  in  Mount  Godard,  running  fouth 
through  the  Lago  Maggiore  and  Milan,  by  Pavia,  into 
the  Po. 

TICK.  See  Acarus,  Entomology  Index . 

TICK  ELL,  Thomas,  an  excellent  Englifh  poet, 
was  the  fon  of  the  Reverend  Richard  Tickeli,  and  was 
born  in  1686.  at  Bridekirk  in  Cumberland.  He  was 
educated  at  Queen’s  college,  Oxford,  of  which  he  was 
made  fellow  5  and  while  he  continued  at  that  univerfity, 
he  addreffed  to  Mr  Addifon  a  complimentary  copy  of 
verfes  on  his  Opera  of  Rofamond,  which  introduced  him 
to  an  acquaintance  with  that  gentleman,  who  difeover- 
ing  his  merit,  became  his  fincere  friend.  On  Mr  Ad¬ 
difon  being  made  fecretary  of  date,  he  appointed  Mr 
Tickeli  his  undersecretary ;  and  on  his  bemg  obliged 
£0  refign  that  office  on  account  of  his  ill  health,  he  re- 
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commended  him  fo  effe&ually  to  Mr  Craggs  his  fuccef-  xpkeI1 
for,  that  he  was  continued  in  his  pod  till  that  gentle-  |j 
man’s  death.  In  1724,  Mr  Tickeli  was  appointed  fe-  Tide, 
cretary  to  the  lords  jufticcs  in  Ireland,  and  enjoyed  that  —y— 
place  as  long  as  he  lived.  He  wrote  fome  poems, 
which,  when  leparately  publiffied,  met  with  a  favourable 
reception,  and  paffed  through  feveral  editions  :  they  are 
now  printed  in  the  fecond  volume  of  the  Minor  Poets. 

After  Mr  Addifon ’s  death  Mr  Tickeli  had  the  care 
of  the  edition  of  his  works  printed  in  4  vols.  4to  ;  to 
which  he  prefixed  an  account  of  Mr  Addifon’s  life, 
and  a  poem  on  his  death.  Mr  Tickeli  died  in  the 
year  1740. 

„  TICKERA,  a  confiderable  article  of  merchandife  in 
Jezzan  in  Africa  ;  it  is  valued  by  travellers  as  a  porta¬ 
ble  and  highly  falubrious  food.  It  is  a  preparation  of 
pounded  dates,  and  the  meal  of  Indian  corn,  formed  into 
a  pade,  and  highly  dried  in  an  oven. 

TICKSEED,  Sun-flower.  See  Coreopsis,  Bo¬ 
tany  Index. 

TICUNAS.  See  Poison. 

TIDE,  is  a  word  which  expreffes  that  rifing  and 
falling  of  the  w  aters  which  are  obferved  on  all  maritime 
coads. 

There  is  a  certain  depth  of  the  waters  of  the  ocean 
which  would  obtain  if  all  were  at  red  :  but  obfervation 
fhows  that  they  are  continually  varying  from  this  le¬ 
vel,  and  that  fome  of  thefe  variations  are  regular  and 
periodical. 

ifl*  It  is  obferved,  that  on  the  ffiores  of  the  ocean,  and 
in  bays,  creeks,  and  harbours,  which  communicate  freely 
with  the  ocean,  the  waters  rife  up  above  this  mean  height 
twice  a-day,  and  as  often  fink  below  it,  foiming  what 
is  called  a  Flood  and  an  ebb,  a  high  and  low  water. 

The  whole  interval  between  high  and  low  w^ater  is  call¬ 
ed  a  TIDE  5  the  water  is  faid  to  flow  and  to  ebb  j  and 
the  rifing  is  called  the  flood-tide,  and  the  falling  is 
called  the  EBB  TIDE. 

2d,  It  is  obferved,  that  this  rife  and  fall  of  the  wa¬ 
fers  is  variable  in  quantity.  At  Plymouth,  for  indance, 
it  is  fometimes  2 1  feet  between  the  greated  and  lead 
depth  of  the  water  in  one  day,  and  fomelimes  only  12 
feet. 

Thefe  different  heights  of  tide  are  obferved  to  fuc- 
ceed  each  other  in  a  regular  feries,  diminifhing  from  the 
greated  to  the  lead,  and  then  increafing  from  the  lead 
to  the  greated.  The  greated  is  called  a  SPRING  TIDE, 
and  the  lead  is  called  a  neap  tide.  * . 

3d,  This  feries  is  completed  in  about  15  days.  More 
careful  obfervation  fhows  that  two  feries  are  completed 
in  the  exa 6!  time  of  a  lunation.  For  the  fpring  tide  in 
any  place  is  obferved  to  happen  precifely  at  a  certain  in¬ 
terval  of  time  (generally  between  tw*o  and  three  days) 
after  new  or  full  moon  ;  and  the  neap  tide  at  a  certain 
interval  after  half  moon  :  or,  more  accurately  fpeaking, 
it  is  obferved  that  the  fpring  tide  always  happens  when 
the  moon  has  got  a  certain  number  of  degrees  eadward 
of  the  line  of  conjun&ion  and  oppofition,  and  the  neap 
tide  happens  when  fiie  is  a  certain  number  of  degrees 
from  her  fird  or  lad  quadrature.  Thus  the  whole  feries 
of  tides  appears  to  be  regulated  by  the  moon. 

4///,  It  is  obferved  that  high  water  happens  at  new 
and  full  moon,  when  the  moon  has  a  certain  deter¬ 
mined  pofition  with  refped  to  the  meridian  of  the 
place  of  obfervation,  preceding  or  following  the  moon’s 

fou  thing 
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Tide. 


fouthing  a  certain  interval  of  time ;  which  is  con- 
ftant  with  refped  to  that  place,  but  very  different  in 
different  places. 

5//;,  The  time  of  high  water  in  any  place  appears  to 
be  regulated  by  the  moon  ;  for  the  interval  between  the 
time  of  high  water  and  the  moon’s  fouthing  never 
changes  above  three  quarters  of  an  hour,  whereas  the  in¬ 
terval  between  the  time  of  high  water  and  noon  changes 
fix  hours  in  the  courfe  of  a  fortnight. 

6th,  The  interval  between  tw>o  fucceeding  high  tva- 
ters  is  variable.  It  is  lead:  of  all  about  new  and  full 


moon,  and  greateft  when  the  moon  is  in  her  quadra¬ 
tures.  As  two  high  waters  happen  every  day,  we  may 
call  the  double  of  their  interval  a  TIDE  day,  as  we  call 
the  diurnal  revolution  of  the  moon  a  lunar  day.  The  tide 
is  ftiorteft  about  new  and  full  moon,  being  then  about 
Hh  37'  >  about^  the  time  of  the  moon’s  quadratures 
it  is  25*  27'.  Thefe  values  are  taken  from  a  mean 
of  many  oblervations  made  at  Barbadoes  by  Dr  Malke- 
lyne. 

7 th,  ihe  tides  in  llmilar  circum dances  are  greateft 
when  the  moon  is  at  her  fmalleft  diftance  from  the  earth, 
or  in  her  perigee,  and,  gradually  diminifhing,  are  fmall¬ 
eft:  when  {be  is  in  her  apogee. 

8tk,  The  fame  remark  is  made  with  refped  to  the 
fun’s  diftance,  and  the  greateft  tides  are  obferved  during 
the  winter  months  of  Europe. 

qth,  The  tides  in  any  part  of  the  ocean  increafe  as  the 
moon,  by  changing  her  declination,  approaches  the  ze¬ 
nith  of  that  place. 

10th,  The  tides  which  happen  while  the  moon  is 
above  the  horizon  are  greater  than  the  tides  of  the  fame 
day  when  the  moon  is  below*  the  horizon. 


Such  are  the  regular  phenomena  of  the  tides.  They 
are  important  to  all  commercial  nations,  and  have  there¬ 
fore  been  much  attended  to.  It  is  of  the  tides,  in  all 
probability,  that  the  Bible  fpeaks,  when  God  is  faid  to 
fet  bounds  to  the  lea,  and  to  fay,  “  thus  far  {hall  it  go, 
and  no  farther.” 

Homer  is  the  earlieft  profane  author  who  fpeaks  of 
the  tides.  Indeed  it  is  not  very  clear  that  it  is  of  them 
that  he  fpeaks  (in  the  12th  book  of  the  Odyffey)  when 
he  fpeaks  of  Charybdis,  which  rifes  and  retires  ‘thrice  in 
every  day.  Herodotus  and  Diodorus  Siculus  fpeak  more 
cnftin&ly  of  the  tides  in  the  Red  fea.  Pythens  of  Mar¬ 
ies  is  the  firft  w*ho  fays  any  thing  of  their  caufe.  Ac¬ 
cording  to  Strabo  he  had  been  in  Britain,  where  he  muft 
have  obferved  the  tides  of  the  ocean.  Plutarch  fays  ex- 
prefsly  that  Pytheas  afcribed  them  to  the  moon.  It  is 
fomewhat  wonderful  that  Ariftotle  fays  fo  little  about  the 
tides.  The  army  of  Alexander,  his  pupil,  were  ftart- 
led  at  their  firft  appearance  to  them  near  the  Perfian 
gulf;  and  we  fhould  have  thought  that  Ariftotle 
would  be  wrell  informed  of  all  that  had  been  obferved 
there.  But  there  are  only  three  paffages  concerning  them 
in  all  Ariftotle’s  writings,  and  they  are  very  trivial.  In 
one  place  he  fpeaks  of  great  tides  obferved  in  the  north  of 
Europe  ;  in  another,  he  mentions  their  having  been  afcri¬ 
bed  by  fome  to  the  moon  5  and  in  a  third,  he  fays,  that 
the  tide  in  a  great  fea  exceeds  that  in  a  fmall  one. 

I  lie  Greeks  had  little  opportunity  of  obferving  the 
tides.  The  conquefts  and  the  commerce  of  the  Romans 
gave  them  more  acquaintance  w?ith  them.  Caefar  fpeaks 
of  them  in  the  4th  book  of  h!s  Gallic  War.  Strabo, 
after  Pofidonius,  claffes  the  phenomena  into  daily,  month- 
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ly,  and  annual.  He  obferves,  that  the  fea  rifes  as  the 
moon  gets  near  the  meridian,  whether  above  or  below 
the  horizon,  and  falls  again  as  {he  rifes  or  falls  ,  alfo,  that 
the  tides  increafe  at  the  time  of  new  and  full  moon,  and 
are  greateft  at  the  fummer  fclftice.  Pliny  explains  the 
phenomena  at  fome  length  ;  and  fays,  that  both  the  fun 
and  moon  are  their  caufe,  dragging  the  waters  along 
with  them  (B.  II.  c.  97).  Seneca  (Nat.^ueji.  III.  28.) 
fpeaks  of  the  tide  with  corrednefs ;  and  Macrobius 
(Somn.  Sap.  I.  6.)  gives  a  very  accurate  defeription  of 
their  motions. 

It  is  impoffible  that  fuch  phenomena  ftiould  not  exer- 
cife  human  curiofity  as  to  their  caufe.  Plutarch  (Flout. 
Phil.  11 L  17.),  Galileo  ($£/?.  Murid.  Dial.  4.),  Ric- 
cioli  in  his  Ahnagejl ,  ii.  p.  374,  and  Gaffendi,  ii.  p.  27. 
have  colleded  moll  of  the  notions  of  their  predeceffors  on 
the  fubjed  3  but  they  are  of  fo  little  importance,  that 
they  do  not  defer ve  our  notice.  Kepler  fpeaks  more  like 
a  philofopher  (Be  Stella  Mortis,  and  Epit.  AJfron .  p. 
5550-  He  fays  that  all  bodies  attrad  each  other,  and 
that  the  waters  of  the  ocean  would  all  go  to  the  moon 
were  they  not  retained  by  the  attradion  of  the  earth  ; 
and  then  goes  on  to  explain  their  elevation  under  the 
moon  and  on  the  oppoftte  fide,  becaufe  the  earth  is  lets 
attracted  by  the  moon  than  the  nearer  waters,  but  more 
than  the  waters  wrhich  are  more  remote. 

The  honour  of  a  complete  explanation  of  the  tides 
was  referved  for  Sir  Ifaac  Newton.  He  laid  hold  of  this 
clafs  of  phenomena  as  the  moft  inconteftable  proof  of 
universal  gravitation,  and  has  given  a  moft  beautiful  and 
fynoptical  view  of  the  whole  fubjed  ;  contenting  him- 
felf,  however,  with  merely  exhibiting  the  chief  confe- 
quences  of  the  general  principle,  and  "applying  it  to  the 
phenomena  with  lingular  addrels.  But  the  wide  fteps 
taken  by  this  great  philofopher  in  his  inveftigation  leave 
ordinary  readers  frequently  at  fault  :  many  of  his  af- 
fumptions  require  the  greateft  mathematic  ii  knowledge 
to  fatisfy  us  of  their  truth.  The  academy  of  Paris  there¬ 
fore  propofed  to  illuftrate  this  among  other  p>arts  of  the 
principles  of  natural  philofophy,  and  publiftied  the  the¬ 
ory  of  the  tides  as  a  prize  problem.  This  produced  three 
excellent  differtations  by  M‘Laurin,  Dan.  Bernoulli, 
and  Euler.  Aided  by  thefe,  and  chiefly  by  the  fecond’ 
we  {hall  here  give  a  phylical  theory,  and  accommodate 
it  to  the  purpofes  of  navigation  by  giving  the  rules  of 
calculation.  We  have  demonftrated  in  our  differta¬ 
tions  on  the.  phyfical  principles  of  the  ccleftial  mo¬ 
tions,  that  it  is  an  unexcepted  fad,  that  every  particle  of 
matter  in  the  folar  fyftem  is  a  dually  defieded  toward 
every  other  particle  5  and  that  the  deflexion  of  a  parti¬ 
cle  of  matter  toward  any  diftant  fphere  is  proportional 
to  the  quantity  of  matter  in  that  fphere  diredly,  and  to 
the  fquare  of  the  diftance  of  the  particle  from  the  centre 
of  that  fphere  inverfely  :  and  having  found  that  the  hea- 
vinefs  of  a  piece  of  terreftrial  matter  is  nothing  but  the 
fuppofed  opponent  to  the  force  which  we  exert  in  car¬ 
rying  this  piece  of  matter,  we  conceive  it  as  poffefting  a 
property .  that  is,  diftinguiftiing  quality,  manifefted  by 
its  being  groins  or  heavy.  This  is  heavinefs,  grovitos 
gravity  j  and  the  manifeftation  of  this  quality,  or  the 
event  in  which  it  is  feen,  whether  it  be  diredly  falling 
or  deflcding  in  a  parabolic  curve,  or  ftretching  a  coiled 
Spring,  or  breaking  a  rope,  or  Amply  prefling  on  its  fup- 
port,^  is  gravitotio ,  gravitation  ;  and  the  body  is  faid  to 
gravitate.  When  all  obftacles  are  removed  from  the 
3  G  body, 
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Tide,  body,  as  when  we  cut  the  firing  by  which  a  (tone  is 
hung,  it  moves  dire&ly  downwards,  tendit  ad  terram. 
Si  dijcindatur  funis  tender  et  lapis  ad  terram .  Dum  vero 
funis  integer  perfet ,  tapis  terram  verfus  niti  cenfetur. 
By  fome  metaphyiical  proceis,  which  it  is  ncediefs  at 
prefent  to  trace,  this  mfus  ad  mctum  has  been  called 
a  tendency  in  our  language.  Indeed  the  word  has 
now  come  to  fignify  the  energy  of  any  adive  quality  in 
thofe  cafes  where  its  fimpleft  and  molt  immediate  mani- 
feftation  is  prevented  by  fome  obfiacle.  The  ftone  is 
now  faid  to  tend  towards  the  earth,  though  it  does  not 
a&ually  approach  it,  being  withheld  by  the  firing.  The 
firetching  the  firing  in  a  diredion  perpendicular  to  the 
horizon  is  co;  ceived  as  a  full  manifeftation  of  this  ten¬ 
dency.  This  tendency,  this  energy  of  its  heavinefs,  is 
therefore  named  by  the  wol  d  which  diftinguifhes  the  qua¬ 
lity  ;  and  it  is  called  gravitation ,  and  it  is  faid  to  gravi¬ 
tate. 

But  Sir  Ifaac  Newton  difeovered  that  this  defiedion 
of  a  heavy  body  differs  in  no  refped  from  that  general 
defiedion  obfeived  in  all  the  bodies  of  the  folar  lyfiem. 
For  16  feet,  which  is  the  defiedion  of  a  itone  in  one 
fecond,  has  the  very  fame  proportion  to  -j^th  of  an  inch, 
tvhich  is  the  fimultaneous  defiedion  of  the  moon,  that 
the  fquare  of  the  moon’s  diftance  from  the  centre  of  the 
earth  has  to  the  fquare  of  the  ftone’s  diftance  from  it, 
namely,  that  of  3600  to  1. 

Thus  we  are  enabled  to  compare  all  the  effeds  of  the 
mutual  tendencies  of  the  heavenly  bodies  with  the  ten¬ 
dency  of  gravity,  wThofe  effeds  and  meafures  are  fami¬ 
liar  to  us. 

If  the  earth  wTere  a  fphere  covered  to  a  great  depth 
with  water,  the  water  w7ould  form  a  concentric  fpherical 
fhell  \  for  the  gravitation  of  every  particle  of  its  furface 
would  then  be  direded  to  the  centre,  and  w’ould  be 
equal.  The  curvature  of  its  furface  therefore  would  be 
every  where  the  fame,  that  is,  it  would  be  the  uniform 
curvature  of  a  fphere. 

It  has  been  demonftrated  in  former  articles,  after  Sir 
Ifaac  Newton,  that  the  gravitation  of  a  particle  C 
Plate  (%•  *•)  t0  centre  O,  is  to  that  of  a  particle  E  at 
DXXXVI.  the  furface  as  CO  to  EO.  In  like  manner  the  gravita- 
Fig.  1.  tion  of  0  is  to  that  of  p  as  0  to  p  O*  If  therefore  EO 
and  Op  are  two  communicating  canals,  of  equal  lengths, 
the  w’ater  in  both  would  be  in  equilibrio,  becaufe  each 
column  w’ould  exert  the  fame  total  pieffure  at  O.  But 
if  the  gravitation  of  each  particle  in  p  O  be  diminifhed 
by  a  certain  proportion,  fuch  as  ^^th  of  its  whole 
weight,  it  is  plain  that  the  total  preffure  of  the  column 
p  O  will  be  -rj^th  part  lefs  than  that  of  the  column 
EO.  Therefore  they  will  no  longer  be  in  equilibrio. 
The  weight  of  the  column  EO  will  prevail  \  and  if  a 
hollow'  tower  V p  be  built  at  the  mouth  of  the  pit  p  of 
the  water  will  fink  in  EO  and  rife  in  O p,  till  both  are 
again  in  equilibrio,  exerting  equal  total  pieffures  at  CE 
Or  we  m?y  prevent  the  linking  at  E  by  pouring  in 
more  wrater  into  the  tower  P p.  The  fame  thing  muft 
happen  in  the  canal  fc  perpendicular  to  EO,  if  the  gra¬ 
vitation  of  every  particle  be  dimir-ilhed  by  a  force  ading 
in  the  diredion  CF,  and  proportional  to  the  difiance  of 
the  particle  from  C,  and  fuch,  that  when  c  C  is  equal 
to  0  O,  the  force  ading  on  c  is  eqjual  to  the  force  ading 
on  0.  In  order  that  the  former  equilibrium  may  be  re- 
ftored  after  this  diminution  of  the  gravitation  of  the  co¬ 
lumn  yC,  it  is  plain  that  more  water  muft  be  poured  in¬ 


to  the  oblique  tow7er  fF.  All  this  is  evident  when  we  Fide, 
confider  the  matter  hydrofiatically.  The  gravitation  of 
the  particle  c  may  be  reprefented  by  0  O  }  but  the  dimi¬ 
nution  of  the  preffure  occafioned  by  this  at  O  is  repre¬ 
fented  by  C  c. 

Hence  we  can  colled  this  much,  that  the  whole  di¬ 
minution  of  preffure  at  C  is  to  the  whole  diminution  of 
preffure  at  O  as  the  fum  of  all  the  lines  c  C  to  the  fum 
of  all  the  lines  0  O,  that  is,  as  /C2  to  PO2.  But  the 
weight  of  the  fmall  quantity  of  w'ater  added  in  each 
tower  is  diminifhed  in  the  fame  proportion  \  therefore 
the  quantity  added  at  F/mult  be  to  the  quantity  added 
at  P/>  as/'C  to  p  O.  Therefore  w^e  mult  have  F f ; 
P/»zr/C  :  p  O,  and  the  points  E,  F,  P,  muft  be  in  the 
circumference  of  an  ellipfe,  of  which  PO  and  EO  are 
the  tranfverfe  and  conjugate  ftmi-axes. 

What  we  have  here  fuppofed  concerning  the  diminu¬ 
tion  of  gravity  in  thefe  canals  is  a  thing  which  really 
obtains  in  nature.  It  w7as  demonfirated,  when  treating 
of  the  P RECESSION  of  the  Equinoxes ,  that  if  the  fun  or 
moon  lie  in  the  diredion  OP,  at  a  very  great  diftance, 
there  refults  from  the  unequal  gravitation  of  the  differ¬ 
ent  particles  of  the  earth  a  diminution  of  the  gravity  of 
each  particle ;  which  diminution  is  in  a  diredion  paral¬ 
lel  to  OP,  and  proportional  to  the  difiance  of  the  par¬ 
ticle  from  a  plane  palling  through  the  centre  of  the  earth 
at  right  angles  to  the  line  OP. 

Thus  it  happens  that  the  waters  of  the  ocean  have 
their  equilibrium  difturbed  by  the  unequal  gravitation 
of  their  different  particles  to  the  fun  or  to  the  moon  y 
and  this  equilibrium  cannot  be  reftored  till  the  waters 
come  in  from  all  hands,  and  rife  up  around  the  line 
joining  the  centres  of  the  earth  and  of  the  luminary. 

The  fpherical  ocean  muft  acquire  the  form  of  a  pro¬ 
late  fpheroid  generated  by  the  revolution  of  an  ellipfe 
round  its  tranfverfe  axis.  The  waters  will  be  highefl 
in  that  place  which  has  the  luminaiy  in  its  zenith,  and 
in  the  antipodes  to  that  place  5  and  they  will  be  moll 
depreffed  in  all  thofe  places  which  have  the  luminary  in 
their  horizon.  P  and  P'  will  be  the  poles,  and  EOQ^ 
will  be  the  equator  of  this  prolate  fpheroid. 

Mr  Fergulon,  in  his  Aftronomy,  affigns  another  caufe 
of  this  arrangement,  viz.  the  difference  of  the  centrifu¬ 
gal  forces  of  the  different  particles  of  w’ater,  while  the 
earth  is  turning  round  the  common  centre  of  gravity  of 
the  earth  and  moon.  This,  however,  is  a  miftake.  It 
would  be  juft  if  the  earth  and  moon  were  attached  to 
the  ends  of  a  rod,  and  the  earth  kept  always  the  fame 
face  toward  the  moon. 

It  is  evident  that  the  accumulation  at  P  and  P',  and 
the  deprefiion  at  the  equator,  muft  augment  and  diminifti 
in  the  fame  proportion  with  the  difturbing  force.  It  is 
alfo  evident  that  its  abfolute  quantity  may  be  difeovered 
by  our  knowledge  of  the  proportion  of  the  difturbing 
force  to  the  force  of  gravity. — Now  this  proportion  is 
known  5  for  the  proportion  of  the  gravitation  of  the 
earth’s  centre  to  the  fun  or  moon,  to  the  force  of  gravi¬ 
ty  at  the  earth’s  furface,  is  known  ;  and  the  proportion 
of  the  gravitation  of  the  earth’s  centre  to  the  luminary  y 
to  the  difference  of  the  gravitations  of  the  centre  and  of 
the  furface,  is  alfo  known,  being  very  nearly  the  propor¬ 
tion  of  the  diftance  of  the  luminary  to  twice  the  radius 
of  the  earth. 

Although  this  reafonin*,  by  which  w7e  have  ascertain¬ 
ed  the  elliptical  form  of  the  watery  fpheroid,  be  fuffi- 

ciently 


rig. 
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ciently  convincing,  it  is  very  imperfeCl,  being  accom¬ 
modated  to  one  condition  only  of  equilibrium,  viz.  the 
equilibrium  of  the  canals  fc  and  c  0.  There  are  feveral 
other  conditions  equally  neceffary  to  which  this  lax  rea- 
foning  will  not  apply,  fuch  as  the  direction  of  the  whole 
remaining- gravitation  in  any  point  F.  This  mull  be 
perpendicular  to  the  furface,  &c.  &.c.  Nor  will  this 
mode  of  investigation  afcertain  the  eccentricity  of  the 
fpheroid  without  a  moft  intricate  procefs.  We  muft 
therefore  take  the  fubjeCl  more  generally,  and  (how  the 
proportion  and  directions  of  gravity  in  every  point  of 
the  fpheroid.  We  need  not,  hoivever,  again  demon  - 
flrate  that  the  gravitation  of  a  particle  placed  any  where 
without  a  perfeCt  fpherical  (hell,  or  a  fphere  confiding 
of  concentric  fpherical  Shells,  either  of  uniform  denfity, 
or  of  denfities  varying  according  to  fome  function  of  the 
radius,  is  the  fame  as  if  the  whole  matter  of  the  (hell 
or  fphere  were  collected  in  the  centre.  This  has  been 
demonftrated  in  the  article  ASTRONOMY.  We  need 
only  remind  the  reader  of  fome  confequences  of  this  the¬ 
orem  which  are  of  continual  ufe  in  the  prefent  inveftiga- 
tion. 

1.  The  gravitation  to  a  fphere  is  proportional  to 
its  quantity  of  matter  direCtly,  and  to  the  fquare  of  the 
distance  of  its  centre  from  the  gravitating  particle  in- 
verfely. 

2.  If  the  fpheres  be  homogeneous  and  of  the  fame  den¬ 
sity,  the  gravitations  of  particles  placed  on  their  furfaces, 
or  at  diitances  which  are  proportional  to  their  diame¬ 
ters,  are  as  the  radii  j  for  the  quantities  of  matter  are 
as  the  cubes  of  the  radii,  and  the  attractions  are  inverfe- 
ly  as  the  fquares  of  the  radii  5  and  therefore  the  whole 
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gravitations  are  as  — ,  or  as  r. 

3.  A  particle  placed  within  a  fphere  has  no  tendency 
to  the  matter  of  the  Shell  which  lies  without  it,  becaufe 
its  tendency  to  any  part  is  balanced  by  an  oppofite  ten¬ 
dency  to  the  oppofite  part.  Therefore, 

4.  A  particle  placed  any  where  within  a  homogene¬ 
ous  fphere  gravitates  to  its  centre  with  a  force  propor¬ 
tional  to  its  diflance  from  it. 

It  is  a  much  more  difficult  problem  to  determine  the 
gravitation  of  particles  to  a  fpheroid.  To  do  this  in  ge¬ 
neral  terms,  and  for  every  fituation  of  the  particle, 
would  require  a  train  of  propofitions  which  our  limits 
will  by  no  means  admit*,  we  muft  content  ourfelves  with 
as  much  as  is  neceffary  for  merely  afcertaining  the  ratio 
of  the  axes.  This  will  be  obtained  by  knowing  the  ra¬ 
tio  o^  the  gravitation  at  the  pole  to  that  at  the  equator. 
Therefore. 

Let  N  tn  S  q  N  (fig*  2.}  be  a  feCtion  through  the  axis 
of  an  oblate  homogeneous  fpheroid,  which  differs  very 
little  from  a  fphere.  NS  is  the  axis,  mq  is  the  equato¬ 
rial  diameter,  O  is  the  centre,  and  NMSQ  is  the  fec- 
tion  of  the  infcribed  fphere.  Let  P  be  a  particle  fi- 
tuated  at  any  diflance  without  the  fphere  in  its  axis 
produced  ;  it  is  required  to  determine  the  gravitation 
of  this  particle  to  the  whole  matter  of  the  fpheroid  ? 

Draw  two  lines  PAC,  PBD,  very  near  to  each  other, 
cutting  off  two  (mail  arches  AB,  CD  ;  draw  GA  a , 
HB  b ,  IC  c,  KD  d,  perpendicular  to  the  axis  5  alfo  draw 
OE  and  AL  perpendicular  to  PAC,  and  OF  perpendi¬ 
cular  to  PD,  cutting  PC  in  f  Join  OA. 

Let  OA,  the  radius  of  the  infcribed  fphere  be  r,  and 
OP  the  diflance  of  the  gravitating  particle  be  d)  and 


M  my  the  elevation  of  the  equator  of  the  fpheroid, 
or  the  ellipticity,  be  e .  Alfo  make  AE  zz  x,  and 
OErzy,  rr^/ra— -«*.  Then  AE — BF s=  a;  and  F 


Tide. 


sj  r* — ft;1* 

Suppofe  the  whole  figure  to  turn  round  the  axis  OP. 
The  little  fpace  AB  h  a  will  generate  a  ring  of  the  re¬ 
dundant  matter  \  fo  will  CD  d c .  This  ring  may  be 
confidered  as  confifling  of  a  number  of  thin  rings  gene¬ 
rated  by  the  revolution  of  A  a.  The  ring  generated  by 
A  a  is  equal  to  a  parallelogram  whofe  bafe  is  the  cir¬ 
cumference  defcribed  by  A  and  whofe  height  is  A  a . 
Therefore  let  c  be  the  circumference  of  a  circle  whofe 
radius  is  1.  The  ring  will  be  Art  X^X  AG.  But  be¬ 
caufe  m  a  N  is  an  arch  of  an  ellipfe,  we  have  M  m  :  A  a 

=MO  :  AG—r :  AG,  and  A«=M«X  — ,  =  - 


AG.  Therefore  the  furface  of  this  ring  is  zz  c  —  AG* 

We  have  fuppofed  the  fpheroid  to  be  very  nearly 
fpherical,  that  is,  e  exceedingly  fmall  in  companion  of 
r.  This  being  the  cafe,  all  the  particles  in  A  a ,  and 
confequently  all  the  particles  in  the  ring  generated  by 
the  revolution  of  A  a,  will  attract  the  remote  particle  P 
with  the  fame  force  that  A  does  very  nearly.  We  may 
fay  the  fame  thing  of  the  whole  matter  of  the  ring  gene¬ 
rated  by  the  revolution  of  AB  b  a .  This  attraction  is 
exerted  in  the  direCtron  PA  by  each  individual  particle. 
But  every  aCtion  of  a  particle  A  is  accompanied  by  the 
aCtion  of  a  particle  A'  in  the  direction  PA'.  Tbefe  two 
compofe  an  attraction  in  the  direction  PO.  The  whole 

£ 

attraction  in  the  directions  fimilar  to  PA  is  r  rX- 

r 

AG1 

X  GH,  for  GH  meafures  the  number  of  parallel 

plates  of  which  the  folid  ring  is  compofed.  This 

€ 

being  decompofed  in  the  direction  PG  is  ==  c  x  ~  X 


AG3  •  PG 


XGH.  But4£  = 


OE1  J  PG 
PO*’  andPA: 


PE 

PO’ 


PA3  ~  PA1 

Therefore  the  attraction  of  the  ring,  eftimated  in  the  di- 
p  OF1  PF 

reCtion  PO,  is  x  -  X  — ^ — X  GH. 

r  PO3 

Further,  by  the  nature  of  the  circle,  we  have  HG  : 
AB— AG  :  AO  5  alfo  AB  :  BLzzAO  :  OE.  But  PA  : 

AGxPO 

AG=sPO  :  OE,  and  OE=  Therefore 

PA 


AB  :  BL=  AO  :  —AO .  PA  :  PO  .  AG 

PA 

Alfo  BL  :  LA=EO  :  EA, 

And  LA  :  F f—  PA  :  P_/^  —  ultimately  PA  :  PE. 
Therefore,  by  equality,  HG  :  F /=AG  .  AO  .  PA  . 
EO  .  PA  :  AO  .  PO  .  AG  .  EA  .  PE. 

Or  HG  :  F/zrEO  .  PA1  :  PO  .  EA  .  PE. 

.  .  Tr„  „  -  EO  .  PA’ 

And  HG_F/X  po  PETEA* 

Now  fubilitute  this  value  of  HG  in  the  formula  ex- 
pre fling  the  attraction  of  the  ring.  This  changes  it  to 

PE  OE.PA1  _  e 


e  OE 
c-X 
r 


OE3 


PO4  .  EA 


PO3  ~ 

PA1  -j-,  p 
X  F  / 


PO  .  PE  .  EAxF^  otc7  x 
In  like  manner,  the  attraflion  of 
3  G  2  tlie 
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tne  ling  generated  by  the  revolution  cf  CD  dc  is  c  ~  x 

r 


OE3 


T(J4 


PC* 

EA 


=  f“XF/x 


x¥f  Therefor 

OE3 


the  attraction  of  both 


PO4 , 


nxPAw,  =  e;- 


X  F/ 


2  E/P 

e 


:  X  PA*  +  PC*.  But  PA*  -f  PC*=  2  PE*  + 
“  2  PE*  -f-  2  Xz. 


2c-~  xF/A 
r  d4  x 

Therefore  F J  & 


Therefore  the  attraction  is 
X  Pl*+7\  But  F /  =  y 


Z  X  — , 

y  * 


x  • 

:  — x. 

y 


=  y *,=  r* 


-  x*  x% 


Therefore  the  attraction  of  the  two  rings  is  2  c 


But 
-r*+*\ 


r2  —  * 3  x  PE3  -f  *s  x  * 

d *  —  (r*  —  #*)  zzzd2  - 

tion  of  the  two  rings  is 
e* 

2<r~  X  r2 —  .r*x  — /2-f  2.,r*i, 


PEa=PO  _  ,  __ 

Therefore  the  attrac- 


e 

77* 

OE3 


r 


d* 


r-d'x  —  r* *4. 2 r> .v* x  —  d'x> w-fr1**  'x —  2x*xz=2c 

r(i*  r1d‘  x+2  r1  x'x  —  r*x  —  d'x'  ic  —  n'*, 

I  he  attraction  of  the  whole  fhell  of  redundant  mat¬ 
ter  will  be  had  by  taking  the  fluent  of  this  formula, 
which  is 


2  c  — r-  x 

r  d4^ 


1  dz  x- 


3  r 3  x* 


-n  x- 


d\ 


-  2  **\ 
s  )' 


and  then  make  x~r.  This  gives  2<r — 7—(d2r*-}-r 


■s _ 


r  |  d2  r 
4ce  r* 


■  '*), 


J-  r5)>  which  is  =r  2  c  ~  f  *  d 3  r3— J.  , 

/  r  d4  6 

4  ?*4 

To  this  add  the  attraction  of  the 
c  rl 

and  we  have  the  at- 


5^ 


inferibed  fphere,  which  is 
traCtion  of  the  whole  fpheroid 


d * 


—  T  * 


+  4 


c  e  r2 


c  e  r4 


d%  '/  d2  6  d4 

Cor.  i.  If  the  particle  P  is  fituated  precifely  in  N, 
the  pole  of  the  fpheroid,  the  attraction  of  the  fpheroid 
Is  y  c  r  -f-  r*y  c  c. 

If  the  fpheroid  is  not  oblate,  but  oblong,  and  if  the 
greater  femiaxis  be  r,  and  the  depreflion  at  the  equator 
be  e ,  the  analyfis  is  the  lame,  taking  e  negatively. 
Therefore  the  attraction  for  a  particle  in  the  pole,  or 
th«  gravitation  of  a  particle  in  the  pole,  is  j- c  r _ 7~ce. 

But  if  the  polar  femiaxis  be  r-f  e,  and  the  equatorial 
radius  be  r,  fo.  that  this  oblong  fpheroid  has  the  fame 
axis  with  the  former  oblate  one,  the  gravitation  of  a 
particle  in  the  pole  is  \c  r+^-  c  e . 

Cor.  2.  If  a  number  of  parallel  planes  are  drawn  per¬ 
pendicular  to  the  equator  of  an  oblong  fpheroid,  wbofe 
longer  femiaxis  is  r -\-e,  and  equatorial  radius  r,  they 
will  divide  the  fpheroid  into  a  number  of  fimilar  ellipfes; 
and.fince  the  ellipfe  through  the  axis  has  r  +  c  and  r  for 
its  two  femiaxes,  and  the  radius  of  a  circle  of  equal  area 
with  this  ellipfe  is  a  mean  proportional  between  r  arid 
V+*9  a™*  therefore  very  nearly  — r-fT  e%  when  is  very 
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Email  in  ccmparifon  of  r,  a  particle  on  tile  equator  of 
the  oblong  fpheroid  will  be  ns  much  attracted  by  thefe  1 
circles  of  equal  areas,  with  their  correfponding  eliipfes, 
as  by  the  elbpfes.  Now  the  attraction  at  the  pole  of  an 
oblate  lpheroid  was  |  c  r-f  ^  c  e.  Therefore  putting 
4  ^  in  place  of  <?,  the  attraction  on  the  equator  of  the 
oblong  fpheroid  will  be  equal  to  ^%-ce. 

I  bus  w’e  have  afeertained  the  gravitations  of  a  parti¬ 
cle  fituated  in  the  pole,  and  of  one  fituated  in  the  equa¬ 
tor,  of  a  homogeneous  oblong  fpheroid.  This  will  en¬ 
able  us  to  iolve  the  following  problem  ; 

If  the  particles  of  a  homogeneous  oblong  fluid  fpheroid 
attraCt  each  other  with  a  force  inverfely  as  the  fquares 
of  their  didances,  and  if  they  are  attracted  by  a  very 
diflant  body  by  the  fame  law,  and  if  the  ratio  of  the 
equatorial  gravity  to  this  external  force  be  given  *,  to 
find  what  mull  be  the  proportion  of  the  fenn-axis,  fo 
that  all  may  be  in  equilibrio,  and  the  fpheroid  preferve 
its  form  ? 

Let  r  be  the  equatorial  radius,  and  r-f  e  be  the  polar 
femi-axis.  Then  the  gravitation  at  the  pole  m  is  |  c  r 
+  t Vc*»  and  the  gravitation  at  the  equator  is  y  c  r-f- 
-rs^ce.  Now  by  the  gravitation  towards  the  diilant 
body  placed  in  the  direction  of  the  polar  axis,  the  polar 
gravitation  is  diminifhed,  and  the  equatorial  gravitation 
is  increafed  j  and  the  increafe  of  the  equatorial  gravita¬ 
tion  is  to  the  diminution  of  the  polar  gravitation  as  NO 
\o  2  m  O.  .  Therefore  if  the  whole  attraction  of  the  ob- 
long  fpheroid  for  a  particle  on  its  equator  be  to  the  force 
which  the  diflant  body  exerts  there,  as  G  to  P,  and  if 
the  fpheroid  is  very  nearly  fphericai,  the  abfolute  weight 

i  *  P 

at  the  equator  will  be  |  c  r-f  T4X  c  |  c  r  — .  And 

G 

the  abfolute  weight  at  the  pole  will  be  *-  c  r-[-  c  e _ - 

i  2  P  ,  ]  T 

T  c  r  — q— •  Their  difference  is  c  e-\-  2  c  r  — . 

Now’  if  we  fuppofe  this  fpheroid  to  be  compofed  of 
flmilar  concentric  fhells,  all  the  forces  will  decreafe  in 
the  fame  ratio.  Therefore  the  weight  of  a  particle  in  a 
column  reaching  from  the  equator  to  the  centre  will  be 
to  the  W’ eight  of  a  fimilaily  fituated  particle  of  a  column 
reaching  from  the  pole  to  the  centre,  as  the  weight  of  a 
particle  at  the  equator  to  the  weight  of  a  particle  at  the 
pole.  But  the  whole  weights  of  the  two  columns  mult 
be  equal,  that  they  may  balance  each  other  at  the  cen¬ 
tre.  Their  lengths  muft  therefore  be  reciprocally  as  the 
w  eights  of  flmilarly  fituated  particles  5  that  is,  the  polar 
femi-axis  muft  be  to  the  equatorial  radius,  as  the  weight 
of  a  particle  at  the  equator  to  the  weight  of  a  particle  at 

the  pole.  Therefore  we  muft  have  T2Tc  <?-j-2  c  r  ~  ;  4 

P 


c  v  *4" 


T  T 


c  e — 


\cr- 


-e :  r. 


P 

G 


Hence  we  derive  2  r  =  YV  <?,  or  4  G  :  1 5  P—  r  :  e . 


This  determines  the  form  of  the  fluid  fpheroid  when  the 
ratio  of  G  to  P  is  given. 

It  is  well  known  that  the  gravitation  of  the  moon  to 
the  earth  is  to  the  diflurbing  force  of  the  fun  as  178,725 
to  1  very  nearly.  The  lunar  gravitation  is  increafed  as 
fhe  approaches  the  earth  in  the  reciprocal  duplicate  ratio 
of  the  diftances.  The  diflurbing  force  of  the  fun  dirrii- 
nifhes  in  the  Ample  ratio  of  the  diflances ;  therefore  the 
weight  of  a  body  on  the  furface  of  the  earth  is  to  the 

diflurbing 


Tide. 
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difturbing  force  of  the  fun  on  the  lame  body,  in  a  ratio 
compounded  of  the  ratio  of  3*78,725  to  1,  the  ratio  of 
3600  to  I,  and  the  ratio  of  60  to  1  *,  that  is,  in  the 
ratio  of  38604600  to  1.  If  the  mean  radius  of  the  earth 
be  20934500  feet,  the  difference  of  the  axis,  or  the  ele¬ 
vation  of  the  pole  of  the  watery  fpheroid  produced  by 
the  gravitation  to  the  fun,  will  be  ^eet» 

or  very  nearly  24  §  inches.  This  is  the  tide  produced 
by  the  fun  on  a  homogeneous  fluid  fphere. 

It  is  plain,  that  if  the  earth  confills  of  a  folk!  nucleus 
of  the  fame  denfky  with  the  water,  the  form  of  the  folar 
tide  will  be  the  fame.  But  if  the  denfity  of  the  nucleus 
be  different,  the  form  of  the  tide  will  be  different,  and 
will  depend  both  on  the  denfity  and  on  the  figure  of  the 
nucleus. 

If  the  nucleus  be  of  the  fame  form  as  the  furrounding 
fluid,  the  whole  will  ft  ill  maintain  its  form  until  the 
fame  proportion  of  the  axis.  If  the  nucleus  be  fpherical, 
its  aftion  on  the  furrounding  fluid  will  be  the  fame  as  if 
all  the  matter  of  the  nucleus  by  which  it  exceeds  an 
equal  bulk  of  the  fluid  were  collefted  at  tl*  centre.  In 
this  cafe,  the  ocean  cannot  maintain  the  fa:r^  form  :  for 
the  aftion  of  this  central  body  being  proportional  to  the 
lquare  of  the  diitance  inveifely,  will  augment  the  gravity 
of  the  equatorial  fluid  more  than  it  augments  that  of  the 
circumpolar  fluid  *,  and  the  ocean,  which  was  in  equi- 
lihrio  (by  fuppofition),  mult  now  become  more  protu¬ 
berant  at  the  pole«.  It  may,  however,  be  again  ba¬ 
lanced  in  an  elliptical  term,  when  it  has  acquired  a 
juft  proportion  of  the  axes.  The  procefs  for  deter¬ 
mining  this  is  tedious,  but  piecifelv  fimilar  to  the  pre¬ 
ceding. 

If  the  denfity  of  the  nucleus  exceed  that  of  the  fluid 

about  we  fliall  have  r  :  e~G  :  3  P,  which  is  neatly 
5'-r 

the  form  which  has  been  determined  for  t lie  earth,  by 
the  menfuration  of  degrees  of  the  meridian,  and  by  the 
vibration  of  pendulums.  The  curious  reader  will  do 
well  to  confult  the  excellent  diflertations  by  Claivaut 
and  Bofcovich  on  the  Figure  of  the  Earth,  where  this 
curious  problem  is  treated  in  the  moft  complete  manner. 
Mr  Bernoulli,  in  his  difl'ertation  on  the  Tides,  has  com¬ 
mitted  a  great  miftake  in  this  particular.  On  the  other 
hand,  if  the  nucleus  be  lefs  denfe  than  the  waters,  or  if 
there  be  a  great  central  hollow,  the  elevation  produced 
by  the  fun  will  exceed  24-y  inches. 

It  is  needlefs  to  examine  this  any  farther.  We  have 
collected  enough  for  explaining  the  chief  affeftions  of 
the  tides. 

It  is  known  that  the  earth  is  not  a  fphere,  but  fwelled 
out  at  the  equator  by  the  diurnal  rotation.  But  the 
change  of  form  is  fo  very  fmall  in  proportion  to  the 
whole  bulk,  that  it  cannot  fenfibly  affeft  tbe  charge  of 
form  afterwards  induced  by  the  fun  on  the  waters  of  the 
ocean.  For  the  difturbmg  force  of  the  fun  would  pro¬ 
duce  a  certain  protuberance  on  a  fluid  fphere*,  and  this 
protuberance  depends  on  the  ratio  of  the  difturbing  force 
to  tbe  force  of  gravity  at  the  furface  of  this  fphere.  If 
the  gravity  be  changed  in  any  proportion,  the  protube¬ 
rance  will  change  in  the  fame  proportion.  Therefore  if 
the  body  be  a  fpheroid,  the  protuberance  produced  at 
any  point  by  the  fun  wall  increafe  or  diminifh  in  the 
fame  proportion  that  the  gravity  at  this  point  has  been 
changed  by  the  change  of  form.  Now  the  change  of 
gravity,  even  at  the  pole  of  the  terreftrial  fpheroid,  is 


extremely  fmall  in  ccmparifon  with  the  whole  gravity. 
Therefore  the  change  produced  on  the  fpheroid  will  not 
fenfibly  differ  from  that  produced  on  the  fphere  5  and 
the  elevations  of  the  waters  above  the  furface,  which 
they  would  have  affirmed  independent  of  the  fun’s  action, 
will  be  the  fame  on  the  fpheroid  as  on  the  fphere.  For 
the  fame  reafon,  the  moon  will  change  the  furface  al¬ 
ready  changed  by  the  fun,  in  the  fame  manner  as  fhe 
would  have  changed  the  furface  of  the  undifturbtd 
ocean.  Therefore  the  change  produced  by  both  thefe 
luminaries  in  any  place  will  be  the  fame  when  afting  to¬ 
gether  as  when  acling  feparately  ;  and  it  will  be  equal 
to  the  fum,  or  the  difference  of  their  feparate  changer, 
according  as  thefe  would  have  been  in  the  fame  or  in 


oppoftte  direftions. 

Let  us  now  confider  the  moft  interefting  circum  fiance4; 
of  the  form  of  an  elliptical  tide,  which  differs  very  little 
from  a  fphere. 

Let  T  (fig.  2.)  be  a  point  in  the  furface  of  the  in- 
feribed  fphere,  and  let  Z  exprefs  the  angular  diftance. 
TOQ  from  the  longer  axis  of  the  furrounding  fpheroid 
S  m  N  q.  Let  TR,  TW  be  perpendicular  to  the  equa¬ 
torial  diameter  and  to  the  axis,  fo  that  they  are  the  co¬ 
fine  and  the  fine  of  TOQ  to  the  radius  TO  or  QO. 
Let  S' be  a  feftion  of  the  circumfcribed  fphere. 
Draw  OT  cutting  the  fpheroid  in  Z  and  the  circum- 
ferihed  fphere  in  /.  Alfo  let  s  0  n  be  a  feclion  of  a  fphere 
which  has  the  fame  capacity  with  the  fpheroid,  and  let 
it  cut  the  radius  in  r.  Then, 

1.  The  elevation  TZ  of  the  point  Z  of  the  fpheroid 
above  the  inferibed  fphere  is  —Qq  X  cof.2  Z,  and  the 
depreftion  /Z  below  the  ci  cumfcribed  fphere  is  =:Q  7 
X  fine2  Z.  Produce  RT  till  it  meet  the  furface  of  the 
fpheroid  in  V.  The  minute  triangle  VTZ  may  be  con- 
fidered  as  reftilineal,  right-angled  at  Z,  and  therefore 
fimilar  to  OTR.  Therefore  OT  :  TRrzTV  :  TZ.  But 
in  the  ellipfe  QQ,  or  OT  :  TR— ()  q  :  TV.  There- 

fore  OP  :  TR'=Q.  q  :  TZ,  and  TZ= 

0  q  X  cof.1  Z  r  7 

=0.7  :  — - - - >  =0  7  X  cof.1  Z. 

And  in  the  very  fame  manner  it  may  be  Ihown,  that 

/  ZrrO  q  X  fin.2  Z. 

2.  The  elevation  of  the  point  T  above  another  point 
T',  whofe  angular  diftance  TO  P  from  the  point  T  is 
90°,  is  rzQ  q  X  col 3  Z— iin.2  £.  Call  the  angle  QOT' 
Zb  Then  i  'Z'=zQ  q  x  cof.2  Z',  and  TZ— T',  Z', 
=0.7*  X  CO*.*  Z — cof.2  Zb  But  the  arch  QT'  is  the 
complement  of  QT,  and  therefore  cof.2  Z'  =  fin.2  Z. 


Therefore  TZ — T;,  Z'zrQ^  X  col.aZ — tin.2  Z. 

3*  Q°— tQ#'*  For  the  inferibed  fphere  is  to  the 
fpheroid  as  OQ  to  O  <7.  But  the  inferibed  fphere  is  to 
the  fphere  s  on  as  OQ3  to  O  o3.  Therefore  becaufe  the 
fphere  son  is  equal  to  the  fpheroid  S  q  N,  we  have 
OQ  :  O  ^~OQ3  :  O  and  O  0  is  the  firft  of  two  mean 
proportionals,  between  OQ  and  O  q.  But  Qy  is  very 
fmall  in  comparifon  with  OQ.  Therefore  Qo  is  very 
nearly  y  of  Q^. 

Since  son  is  the  fphere  of  equal  capacity,  it  is  the 
form  of  the  undiftiirbed  ocean.  The  beft  way  therefore 
of  conceiving  the  changes  of  form  produced  by  the  fun 
or  moon,  or  by  both  together,  is  to  confider  the  eleva¬ 
tions  or  depreflions  which  thiy  produce  above  or  below 
this  furface.  Therefore,  . 


4.  The 
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4.  The  elevation  r  Z  of  the  point  Z  above  the  equi- 
capacious  fphere  is  evidently  — Q,?X cof.*  Z — y  Qq. 
Alfo  the  depreflion  r'  7J  of  the  point  Z'isirQ^x 
fin.*  Z'— |  Q  ?. 

N.  B.  Either  of  thefe  formulae  will  anfwer  for  either 
the  elevation  above,  or  the  depreflion  below,  the  natural 
ocean  :  For  if  cof.*  Z  is  lefs  than  y,  the  elevation  given 
by  the  formula  will  be  negative  ;  that  is,  the  point  is 
below  the  natural  furface.  In  like  manner,  when 
fin  *  7J  is  lefs  than  y,  the  depreflion  is  negative,  and 
the  point  is  above  the  furface.  But  if  cof*  Z  be  or 
fin.*  Z'  be  zz+  the  point  is  in  the  natural  furface.  This 
marks  the  place  where  the  fpheroid  and  the  equal  fphere 
inter fe£t  each  other,  viz.  in  P',  the  arch  P'  0  being 
540  44'  very  nearly,  and  PS=35°  16'. 

Let  S  reprefent  the  whole  elevation  of  the  pole  of  the 
folar  tide  above  its  equator,  or  the  difference  between 
high  and  low  wTater  produced  by  the  fun  ;  and  let  M 
reprefent  the  whole  elevation  produced  by  the  moon. 
Let  x  and  y  reprefent  the  zenith  diftances  of  the  fun 
and  moon  with  refpeft  to  any  point  whatever  on  the 
ocean.  Then  x  and  y  will  be  the  arches  intercepted 
between  that  point  and  the  fummits  of  the  folar  and 
lunar  tides.  Then  the  elevation*  produced  by  both  lu¬ 
minaries  in  that  plane  is  S  •  cof. *  x — y  S+M*  cof.* y 
—  y  M  ;  or,  more  concifely,  S  •  cof*  a?+M  *  cof.*^ — y 
S+M,  and  the  depreflion  is  S  •  fin.*  a?+M  •  fin*y- — y 
S+M. 

Let  the  fun  and  moon  be  in  the  fame  point  of  the 
heavens.  The  folar  and  lunar  tides  will  have  the  fame 
axis;  the  cofines  of  x  and  y  will  each  be  1,  and  the 
elevation  at  the  compound  pole  will  be  S+M — y 
S  +  Mz=yS  +  M.  The  depreflion  at  any  point  90° 
from  this  pole  will  be  y  S  +  M,  and  the  whole  tide  is 
S  +  M. 

Let  the  moon  be  in  quadrature,  as  in  a  (fig.  3.).  The 
appearance  at  j-  will  be  known,  by  conlidering  that  in  this 
place  the  cofine  of  x  is  1,  and  the  cofine  of  y  is  o.  There¬ 
fore  the  elevation  at  ^rzS  —  y  S  +  M,  =+  S — y  M. 
The  depreflion  at  a  zz  S —  y  S+M  zz-j  S — y  M. 
The  difference  or  whole  tide  zz  S —  M. 

In  like  manner,  the  whole  elevation  at  a  above  the  in- 
fcribed  fphere  is  M — S. 

Hence  we  fee  that  the  whole  tide,  when  the  moon  is 
in  quadrature,  is  the  difference  of  S  and  M.  We  alfo 
fee,  that  if  M  exceeds  S,  the  water  wdll  be  higher  at  a 
than  at  s.  Now  it  is  a  matter  of  obfervation,  that  in 
the  quadratures  it  is  high  water  under  the  moon,  and  low 
water  under  the  fun.  It  is  alfo  a  matter  of  obfervation, 
that  in  the  free  ocean,  the  ebb  tide,  or  the  wrater  at  j*, 
immediately  under  the  fun,  is  below  the  natural  furface 
of  the  ocean.  Hence  we  muft  conclude,  that  y  S  is  lefs 
than  y  M,  or  that  M  is  more  than  double  of  S.  This 
agrees  with  the  phenomena  of  nutation  and  preceflion, 
which  feem  to  make  Szzy  of  M. 

In  all  other  pofitions  of  the  fun  and  moon,  the  place 
of  high  water  wdll  be  different.  It  is  high  water  where 
the  fum  of  the  elevations  produced  by  both  luminaries 
above  the  natural  ocean  is  greateft  ;  and  the  place  of 
low  wrater  is  where  the  depreflion  below  the  natural 
ocean  is  greateft.  Therefore,  in  order  that  it  may  be 
high  water,  we  muft  have  S  *  cof.*  x  +M  *  cof.*y — *. 
B+M  a  maximum  5  or,  neglc&ing  the  conftant  quan- 
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we  muft  have  S  •  cof.*  x  +  M  •  cof.*  y  a  1 — ^ 

maximum. 

In  like  manner,  to  have  low  water  in  a  place  where 
the  zenith  diftances  of  the  fun  and  moon  are  v  and  w9 
we  muft  have  S  *  fin.*  =y+M  *  fin.  *  w  a  maximum. 

Lemma  1.  If  we  confider  the  fines  and  cofines  of 
angles  as  numeral  fra&ions  of  the  radius  1,  then  we 
have  cof.*  Z=x+x  cof.*  Z,  and  fm.»  Z=\—  |cof.*Z. 

Let  am  s  (fig.  3.)  be  a  quadrant  of  a  circle  of  which 
O  is  the  centre,  and  O  s  is  the  radius.  On  O;  de-  Fi&-  3 
fcribe  the  femicircle  OMS,  cutting  O  m  in  M.  Draw 
s  M,  and  produce  it  till  it  cut  the  quadrant  in  n.  Al¬ 
fo  draw  MC  to  the  centre  of  the  femicircle,  and  MD 
and  n  d  perpendicular  to  O  s . 

It  is  plain  that  s  M  is  perpendicular  to  OM  ;  and  if 
Os  be  radius,  s  M  is  the  fine  of  the  angle  s  OM,  which 
we  may  call  Z;  OM  is  its  cofine:  and  becaufe  Os  t 
OM=OM  :  OD,  and  Oj*  :  OD  rzOf*  :  OM*,  and 
OD  may  reprefent  cof  *  Z.  Now  ODzzOC+CD. 

If  Ojzi,  then  OC=$.  CD=CM  •  cof.  MCD,  = 

CM  •  cof.  2  .MOD,  zz*  •  cof.  2  Z.  Therefore  cof.*  Z 
=  i  +  £cof.  2Z. 

In  like  manner,  becaufe  Os:  -rMrxM^D^D 
is  zz  fin  *  Z.  This  is  evidently  =  f  —  £  cof.  2  Z. 

Lemma  2.  Cof.*  Z— — fin.*  Z:z:cof.  2  Z.  For,  becaufe 
j*  M  is  perpendicular  to  OM,  the  arch  s  n  is  double  of 
the  arch  s  m ,  and  becaufe  MD  is  parallel  to  n  d,  s  d  is 
=  2j‘D,  and  */Dzz  fin.*  Z.  Therefore  0</zzcof.*Z 
-*-fin.*  Z.  But  0</is  the  confine  of  ns.  zzcof.  2  Z  and 
cof.*  Z—  fin.*  Z= cof.  2Z. 

By  the  firft  Lemma  we  fee,  that  in  order  that  there 
may  be  high  water  at  any  place,  when  the  zenith  di¬ 
ftances  of  the  fun  and  moon  are  x  and  y}  we  muft  have 
S  *  cof.  2*+M  *  cof.  2y  a  maximum. 

That  this  may  be  the  cafe,  the  fluxion  of  this  for¬ 
mula  muft  be  :=  o.  Now  we  know  that  the  fluxions  of 
the  cofines  of  two  arches  are  as  the  fines  of  thofe  arches. 
Therefore  we  muft  have  S  •  ftn.  2  a?+M  •  fin.  2  y= o,  or 
S*fin.  2.vz  —  M*fin.  2 y,  which  gives  us  fin.  2a?  : 
fin.  2  y  zz  M  :  S. 

In  like  manner,  the  place  of  low  water  requires  fin. 

2  v  :  fin.  2  =  M  :  S. 

From  this  laft  circumftance  Tve  learn,  that  the  place 
of  low  water  is  o,  removed  900  from  the  place  of  high 
water  -y  whereas  we  might  have  expe&ed,  that  the  fphe¬ 
roid  would  have  been  moft  protuberant  on  that  fide  on 
which  the  moon  is:  For  the  fines  of  2v  and  of  2  w  have 
the  fame  proportion  with  the  fines  of  2x  and  of  2  y. 

Now  wTe  know  that  the  fine  of  the  double  of  any  arch  is 
the  fame  writh  the  fine  of  the  double  of  its  complement. 
Therefore  if  low  water  be  really  diftant  90°  from  high 
water,  we  fhall  have  fin.  2  x  :  fin.  2 y=z  fin.  2v  :  fin.  2  w. 

But  if  it  is  at  any  other  place,  the  fines  cannot  have  this 
proportion. 

Now  let  s  be. the  point  of  the  earth’s  furface  which 
has  the  fun  in  the  zenith,  and  m  the  point  which  has 
the  moon  in  the  zenith.  Let  h  be  any  other  point. 
Draw  Oh  cutting  the  femicircle  OMj  in  H.  Make 
CM  to  CS  as  the  difturbing  force  of  the  moon  to  that 
of  the  fun  ;  and  draw  parallel,  and  S/,  Mr  per¬ 
pendicular  to  HH'.  Join  MH  and  MH'.  The  angle 
HC  s  is  double  of  the  angle  HO  s,  and  MCH  is  double 
ofMH'H,  or  of  its  equal  M OH.  Becaufe  HMH  is 
a  femicircle,  HM  is  perpendicular  to  MO.  There¬ 
fore 
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Tice,  fore  If  HH'  be  confidered  as  radius,  HM  is  the  fine, 
^  and  H'M  is  the  cofine  of  MH'H.  And  C  r  is  — MC* 
cof.  2  y,  =  M  •  cof.  2y.  And  C  /  is  SC  *  cof.  2x. 
Therefore  tr  or  S'*y  is  —  S  •  cof.  2#-f-M  •  cof  2  y. 
Therefore  tr  or  S  v  will  exprefs  the  whole  difference  of 
elevation  between  h  and  the  points  that  are  90  degrees 
from  it  on  either  fide  (by  Lemma  2.)  5  and  if  h  be  the 
place  of  high  water,  it  will  exprefs  the  whole  tide,  be 
caufe  the  high  and  low  waters  were  fhown  to  be  90° 
afunder.  But  when  h  is  the  place  of  high  water,  S  v  is 
a  maximum.  Becaufe  the  place  of  the  moon,  and 
therefore  the  point  M,  is  given,  S  v  will  be  a  maxi¬ 
mum  when  it  coincides  with  SM,  and  CH  is  parallel 
to  SM. 

This  fuggefted  to  us  the  following  new,  and  not  in¬ 
elegant,  folution  of  the  problem  for  determining  the 
place  of  high  water. 

Let  sQoqs  (fig.  4.  and  5.)  be  a  feftion  of  the  ter- 
j.*  raqueous  globe,  by  a  plane  pafling  through  the  fun  and 
moon,  and  let  O  be  its  centre.  Let  s  be  the  point 
which  is  immediately  under  the  fun,  and  m  the  place 
immediately  under  the  moon.  Bifedl  Oj*  in  C,  and 
deferibe  round  C  the  circle  OM  j*  LO,  cutting  O  m  in 
M.  Take  C  j*  to  reprefent  the  dillurbing  force  of  the 
moon,  and  make  C  j*  to  CS  as  the  force  of  the  moon  to 
that  of  the  fun  (fuppofing  this  ratio  to  be  known).  Join 
MS,  and  draw  CH  parallel  to  it.  Draw  OH^,  and 
/  OL  /'  perpendicular  to  it.  And  laflly,  draw  Cl  per¬ 
pendicular  to  SM.  Then  we  fay  that  m  and  its  oppo- 
fite  m*  are  the  places  of  high  water,  /  and  /'  are  the 
places  of  low  water,  MS  is  the  height  of  the  tide,  and 
MI,  SI  are  the  portions  of  this  tide  produced  by  the 
moon  and  fun. 

For  it  is  plain,  that  in  this  cafe  the  line  S  v  of  the 
laft  propofition  coincides  with  MS,  and  is  a  maximum. 
We  may  alfo  obferve,  that  MC  :  CS— fin.  MSC  :  fin. 
SMC, —fin.  HCS  :  fin.  MCH,  —fin.  2hOs  :  fin. 
2  AO  m ,  —  fin.  2  x  :  fin.  2 1/,  or  M  :  S  zz  fin.  2  x  : 
fin.  2  y,  agreeably  to  what  was  required  for-  the  maxi¬ 
mum. 

It  is  alfo  evident,  that  MI=MC  •  cof.  CMI,  =r 
M  •  cof.  2  y,  and  SI  —  SC  •  cof.  ISC,  —  S  •  cof.  2x ; 
and  therefore  MS  is  the  difference  of  elevation  between 
h  and  the  points  l  and  /',  which  are  90°  from  it,  and  is 
therefore  the  place  of  low  water  5  that  is,  MS  is  the  whole 
tide. 

The  elevation  of  every  other  point  may  be  determin¬ 
ed^  in  the  fame  way,  and  thus  may  the  form  of  the  fphe- 
roid  be  completely  determined. 

If  we  fuppofe  the  figure  to  reprefent  a  fe&ion  through 
the  earth’s  equator  (which  is  the  cafe  when  the  fun  and 
moon  are  in  the  equator),  and  farther  fuppofe  the  two 
luminaries  to  be  in  conjunction,  the  ocean  is  an  oblong 
fpheroid,  whole  axis  is  in  the  line  of  the  fyzigies,  and 
whofe  equator  coincides  with  the  fix  hour  circle.  But 
if  the  moon  be  in  any  other  point  of  the  equator,  the 
figure  of  the  ocean  will  be  very  complicated.  It  will 
not  be  any  figure  of  revolution  j.  becaufe  neither  its 
equator  (or  mod  depreffed  part)  nor  its  meridians  are 
circles.  The  moft  depreffed  part  of  its  equator  will  be 
in  that  feCtion  through  the  axis  which  is  perpendicular 
to  the  plane  in  which  the  luminaries  are  fituated.  And 
this  greatefl  depreflion,  and  its  fhortefl  equatorial  dia¬ 
meter,  will  be  conftant,  while  its  other  d’menfions  vary 
vpdh  the  moon’s  place.  We  need  not  inquire  more  mi¬ 


nutely  into  its  form  \  and  it  is  fufficient  to  know  that 
all  the  feCtions  perpendicular  to  the  plane  pafling  through  ^ 
the  fun  and  moon  are  ellipfes. 

This  conftruCtion  will  afford  us  a  very  fimple,  and, 
we  hope,  a  very  perfpicuous  explanation  of  the  chief 
phenomena  of  the  tides.  The  well  informed  reader  will 
be  pleafed  with  obferving  its  coincidence  with  the  alge¬ 
braic  folution  of  the  problem  given  by  Daniel  Bernoulli, 
in  his  excellent  differtation  on  the  Tides,  which  fhared 
with  M‘Laurin  and  Euler  the  prize  given  by  the  Aca¬ 
demy  of  Sciences  at  Paris,  and  with  the  eafe  and  per- 
fpicuity  with  which  the  phenomena  are  deducible  from 
it,  being  in  fome  fort  exhibited  to  the  eye. 

In  our  application,  we  {hall  begin  with  the  fimpleft 
cafes,  and  gradually  introduce  the  complicating  circum- 
flances  which  accommodate  the  theory  to  the  true  Hate 
of  things. 

We  begin,  therefore,  by  fuppofing  the  earth  covered, 
to  a  proper  depth,  with  water,  forming  an  ocean  concen¬ 
tric  with  its  folid  nucleus. 

In  the  next  place,  we  fuppofe  that  this  ocean  adopts 
in  an  inftant  the  form  which  is  confident  with  the  equi¬ 
librium  of  gravity  and  the  dillurbing  forces. 

Thirdly ,  We  fuppofe  the  fun  flationary,and  the  moon 
to  move  eaflward  from  him  above  1  2 every  day. 

Fourthly ,  We  fuppofe  that  the  folid  nucleus  turns 
round  its  proper  axis  to  the  eaflward,  making  a  rotation 
in  24  folar  hours.  Thus  any  place  of  obfervation  will 
fucceflively  experience  all  the  different  depths  of  water. 

Thus  we  fhall  obtain  a  certain  Succession  of  pheno¬ 
mena,  precifely  fimilar  to  the  fucceffion  obferved  in  na¬ 
ture,  with  this  foie  difference,  that  they  do  not  cor- 
refpond  to  the  contemporaneous  fituations  of  the  fun  and 
moon.  When  we  fhall  have  accounted  for  this  differ¬ 
ence,  we  fhall  prefume  to  think  that  we  have  given  a  * 
juft  theory  of  the  tides. 

We  begin  with  the  fimpleft  cafe,  fuppofing  the  fun 
and  moon  to  be  always  in  the  equator.  Let  the 
feries  begin  with  the  fun  and  moon  in  conjunction  in 
the  line  O  s.  In  this  cafe  the  points  j-,  m,  and  h  coin¬ 
cide,  and  we  have  high  water  at  1 2  o’clock  noon  and 
midnight. 

While  the  moon  moves  from  j*  to  £)  ,  O  m  cuts  the 
upper  femicircle  in  M  ;  and  therefore  CH,  which  is  al¬ 
ways  parallel  to  MS,  lies  between  MCand  C  s.  There¬ 
fore  h  is  between  m  and  j*,  and  we  have  high  water 
after  12  o’clock,  but  before  the  moon’s  fouthing.  The 
fame  thing  happens  while  the  moon  moves  from  0  to  qy 
during  her  third  quarter. 

But  while  the  moon  moves  from  her  firfl  quadrature 
in  Q  to  oppofition  in  o  (as  in  fig.  5,),  the  line  ni  Q 
drawn  from  the  moon’s  place,  cuts  the  lower  femicircle 
in  M  and  CH,  parallel  to  SM,  again  lies  between  M 
and  j*,  and  therefore  //lies  between  wand  0 .  The  jfiace 
of  high  water  is  to  the  eaftward  of  the  moon,  and  we 
have  high  water  after  the  moon’s  fouthing.  The  fame 
thing  happens  while  the  moon  is  moving  from  her 
laft  quadrature  in  q  to  the  next  fyzigy.  In  fhort,  the 
point  H  is  always  between  M  and  r,  and  the  place  of 
high  water  is  always  between  the  moon  and  the  nearejl 
fyzigy.  The  place  of  high  water  overtakes  the  moon 
in  each  quadrature,  and  is  overtaken  by  the  moon  in 
each  fyzigy.  Therefore  during  the  firfl  and  third  quar¬ 
ters,  the  place  of  high  water  gradually  falls  behind  the 
moon  for  fome  time,  and  then  gains  upon  her  again,  fo 
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as  to  overtake  her  in  the  next  quadrature.  But  during 
the  fecond  and  fourth  quarters,  the  place  of  high  wa¬ 
ter  advances  before  the  moon  to  a  certain  diftance,  and 
then  the  moon  gains  upon  it,  and  overtakes  it  in  the  next 
fyzigy. 

If  therefore  we  fuppofe  the  moon  to  advance  uniform¬ 
ly  along  the  equator,  the  place  of  high  wTater  moves  un¬ 
equally,  flowed;  in  the  times  of  new  and  full  moon,  and 
Twifteft  in  the  time  of  the  quadratures.  There  muft 
be  fome  intermediate  fituations  where  the  place  of 
high  water  neither  gains  nor  lofes  upon  the  moon,  but 
moves  with  the  fame  velocity. 

The  rate  of  motion  of  the  point  h  may  be  determined 
as  follows  :  Draw  C  z,  S  n,  making  very  fmall  and  equal 
angles  with  HC  and  MS.  Draw'  n  C,  and  about  S, 
with  the  diftance  S  /z,  deferibe  the  arch  n  v,  which  may 
be  confidered  as  a  ftraight  line  perpendicular  to  ?i  S,  or 
to  MS. 

Then,  becaufe  SM  and  S  n  are  parallel  to  Cl  I  and 
C  z’,  the  points  n  and  i  are  contemporaneous  fituations 
of  M  and  H,  and  the  arches  n  M,  z’H,  are  in  the  ratio 
of  the  angular  motions  of  m  and  h.  Alfo,  becaufe  n  v 
and  n  M  are  perpendicular  to  n  S  and  n  C,  the  angle 
v  n  M  is  equal  to  the  angle  S  n  C,  or  SMC.  Alfo,  be¬ 
caufe  the  angles  n  v  M  and  MIC  are  right  angles,  and 
the  angles  x>/zM,  CMI,  are  alfo  equal,  the  triangles 
'vn  M,  CMI,  are  fimilar.  Therefore 
72  M  :  nv= MC  :  MI.  And 
//  v  :  z’Hr  n  S  :  /’ C,  or  rn  MS  :  MC  ;  therefore 
«M  :  iH=MS  :  Ml.  Therefore  the  angular 
motion  of  the  moon  is  to  the  angular  motion  of  the 
place  of  high  water  as  MS  to  MI. 

Therefore,  when  M'S  is  perpendicular  to  SC,  and  the 
point  I  coincides  with  S,  the  motion  of  high  water  is 
fequal  to  that  of  the  moon.  But  when  M'S  is  perpen¬ 
dicular  to  SC,  H'Cis  alfo  perpendicular  to  Qs,  and  the 
angle  h’Os  is  450,  and  the  high  whaler  is  in  the  oflant. 
While  the  moon  pafles  from  s  to  tn\  or  the  high  water 
from  s  to  //,  the  point  I  falls  between  M  and  S,  and 
the  motion  of  high  water  is  flower  than  that  of  the 
moon.  The  contrary  obtains  while  the  moon  moves 
from  ?nf  to  Q,  or  the  high  wrater  from  the  o£lant  to  the 
quadrature. 

It  is  evident,  that  the  motion  of  h  in  the  third  quar¬ 
ter  of  the  lunation,  that  is,  in  pafling  from  0  to  q,  is 
ftmilar  to  its  motion  from  s  to  Q.  Alfo,  that  its  mo¬ 
tion  from  £)  to  0  muft  retard  by  the  fame  degrees  as  it 
accelerated  in  pafting  from  j*  to  and  that  its  motion 
in  the  laft  quarter  from  q  to  j*  is  fimilar  to  its  motion 
from  Q  to  0. 

At  new  and  full  moon  the  point  I  coincides  with  C, 
and  the  point  M  coincides  with  s.  Therefore  the  mo¬ 
tion  of  the  high  wTater  at  full  and  change  is  to  the  mo¬ 
tion  of  the  moon  as  s  C  to  s  S.  But  when  the  moon  is 
in  quadrature,  I  coincides  with  C,  and  M  with  o. 
Therefore  the  motion  of  the  moon  is  to  that  of  high 
water  as  OS  to  OC  or  s  C.  Therefore  the  motion  of 
high  water  at  full  and  change  is  to  its  motion  in  the 
quadratures  as  OS  to  S  s,  or  as  the  difference  of  the 
difturbing  forces  to  their  fum.  The  motion  of  the  tide 
is  therefore  flowed  in  the  fyzigies  and  fwifteft  in  the 
quadratures ;  yet  even  in  the  fyzigies  it  paffes  the  fun 
along  with  the  moon,  but  more  flowly. 

Let  the  interval  between  the  morning  tide  of  one 
day  and  that  of  the  next  day  be  called  a  tide-day . 
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This  is  always  greater  than  a  folar  day,  or  24  hours,  Tide, 
becaufe  the  place  .of  high  water  is  moving  iafter  to 
the  eaftward  than  the  fun.  It  is  lefs  than  a  lunar  day, 
or  24I1,  50',  while  the  high  water  paffes  from  the  fe¬ 
cond  to  the  third  o&ant,  or  from  the  fourth  to  the  firft. 

It  is  equal  to  a  lunar  day  when  high  water  is  in  theo&ants, 
and  it  exceeds  a  lunar  day  while  high  water  paffes  from  the 
firft  to  the  fecond  o£lant,  or  from  the  third  to  the  fourth. 

The  difference  between  a  folar  day  and  a  tide  day  is 
called  the  priming  or  the  retardation  of  the  tides. 

This  is  evidently  equal  to  the  time  of  the  earth’s  de- 
feribing  in  its  rotation  an  angle  equal  to  the  motion  of 
the  high  water  in  a  day  from  the  fun.  The  fmalleft  of 
tbefe  retardations  is  to  the  greateft  as  the  difference  of 
the  difturbing  forces  to  their  fum.  Of  all  the  pheno¬ 
mena  of  the  tides,  this  feems  liable  to  the  feweft  and 
mod  inconfiderable  derangements  from  local  and  acci¬ 
dental  circumftances.  It  therefore  affords  the  belt 
means  for  determining  the  proportion  of  the  difturbing 
forces.  By  a  comparifon  of  a  great  number  of  obferva- 
tions  made  by  Dr  Maikelyne  at  St  Helena,  and  at  Bar- 
badoes  (places  fituated  in  the  open  lea),  it  appears  that 
the  fhorteft  tide  day  is  24 h.  37',  and  the  longeft  is  25 K 
27'.  This  gives  M — S  :  M-j-S=:37  :  87,  and  S  :  M 
rz2  :  4 .96  y  which  differs  only  1  part  in  124  from  the 
proportion  of  2  to  5,  which  Daniel  Bernoulli  colle&ed 
from  a  variety  of  different  obfervations.  We  fhall  there¬ 
fore  adopt  the  proportion  of  2  to  5  as  abundantly  exa£L 
It  alfo  agrees  exactly  with  the  phenomena  of  the  nuta¬ 
tion  of  the  earth’s  axis  and  the  preceffion  of  the  equi¬ 
noxes  )  and  the  ailronomers  nffedt  to  have  deduced  this 
proportion  from  thefe  phenomena.  But  an  intelligent 
reader  of  their  writings  will  perceive  more  finefle  than 
juftice  in  this  affertion.  The  nutation  and  precef- 
iion  do  net  afford  phenomena  of  which  we  can  affign  the 
fhare  to  each  luminary  with  fufheient  precilion  for  de¬ 
termining  the  proportion  of  their  difturbing  forces  5  and 
it  is  by  means  of  many  arbitrary  combinations,  and 
without  neceflity,  that  D’Alembert  has  made  out  this 
ratio.  We  cannot  help  being  of  opinion,  that  D'Alem¬ 
bert  has  accommodated  his  diftribution  of  the  pheno¬ 
mena  to  this  ratio  of  2  to  5,  which  Daniel  Bernoulli 
(the  beft  philofopher  and  the  moft  candid  man  of  that 
iliuftrious  family  of  mathematicians)  had,  with  fo  much 
fagacity  and  jurtnefs  of  inference,  deduced  from  the  phe¬ 
nomena  of  the  tides.  D’Alembert  could  not  but  fee 
the  value  of  this  inference  ;  but  he  wanted  to  fhow  his 
own  addrefs  in  deducing  it proprio  marts  forfooth  from 
the  nutation  and  preceftion.  His  procedure  in  this  re- 
fembles  that  of  his  no  lefs  vain  countryman  De  la  Place, 
who  affe£ls  to  be  highly  pleafed  with  finding  that  Mr 
Bode’s  difeovery  that  Meyer  had  feen  the  Georgium 
S’dus  in  1756,  perfectly  agreed  with  the  theory  of  its 
motions  which  he  (De  la  Place)  had  deduced  from  his 
own  do£lrines.  Any  well  informed  mathematician  will 
fee,  that  De  la  Place’s  data  afforded  no  fuch  precifion  \ 
and  the  book  on  the  Elliptical  Motions  of  the  Planets, 
to  which  he  alludes,  contains  no  grounds  for  his  infe¬ 
rence.  This  obfervation  we  owe  to  the  author  of  a  pa¬ 
per  on  that  fubjefl  in  the  Tranfa£lions  of  the  Royal  So¬ 
ciety  of  Edinburgh.  We  hope  that  our  readers  will  ex- 
cufe  this  occafional  obfervation,  by  which  we  wifti  to  do 
juftice  to  the  merit  of  a  modeft  man,  and  one  of  the 
greateft  philofophers  of  his  time.  Our  only  claim  in 
the  prefent  differ tation  is  the  making  his  excellent  per¬ 
formance 
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Tide.  formance  on  the  tides  acceflible  to  an  Englirn  reader 
not  much  verfant  in  mathematical  refearches  ;  and  we 
are  forry  that  our  limits  do  not  admit  any  thing  more 
than  a  {ketch  of  it.  But  to  proceed. 

Afiuming  2  :  5  as  the  ratio  of  SC  to  CM',  we  have 
the  angle  CM,Sr=23°  34' nearly,  and  m!  0  h'zz  I  i°  477  ? 
and  this  is  the  greateft  difference  between  the  moon’s 
place  and  the  place  of  high  water.  And  when  this  ob¬ 
tains,  the  moon’s  elongation  m'  os  is  56°  47'  from  the 
neared  fyzigy.  Hence  it  follows,  that  while  the  moon 
moves  uniformly  from  56°  47'  weft  elongation  to  56° 
47'  eaft,  or  from  1 230  13' eaft  to  123*  13'  weft,  the 
tide  day  is  (liorter  than  the  lunar  day  ^  and  while  fhe 
moves  from  56°  47'  eaft  to  1230  13',  or  from  1  230  13' 
weft  to  56°  47',  the  tide-day  is  longer  than  the  lunar- 
day. 

We  now  fee  the  reafon  why 

. .The  fwelling  tides  obey  the  moon. 

The  time  of  high  water,  when  the  fun  and  moon  are 
in  the  equator,  is  never  more  than  47  minutes  different 
from  that  of  the  moon’s  fouthing  (-f-  or  —  a  certain 
fixed  quantity,  to  be  determined  once  for  all  by  obferva- 
tion). 

It  is  now  an  eafy  matter  to  determine  the  hour  of 
high  water  correfponding  to  any  pofition  of  the  fun  and 
moon  in  the  equator.  Suppofe  that  on  the  noon  of  a 
certain  day  the  moon’s  diftance  from  the  fun  is  m  s. 
The  conftru&ion  of  this  problem  gives  us  s  k,  and  the 
length  of  the  tide-day.  Call  this  T.  Then  fay  360°  : 
s  mzz T  :  t ,  and  /  is  the  hour  of  high  water. 

Or,  if  we  choofe  to  refer  the  time  of  high  water  to 
the  moon’s  fouthing,  we  muft  find  the  value  of  m  h  at 
the  time  of  the  moon’s  fouthing,  and  the  difference  d 
between  the  tide-day  and  a  mean  lunar  day  L,  and  fay 
360  :  m  hzzd  :  the  time  of  high  water  before  the 

moon’s  fouthing  in  the  firft  and  third  quarters,  but  after 
it  in  the  fecond  and  fourth.  The  following  table  by 
Daniel  Bernoulli  exhibits  thefe  times  for  every  10th  de¬ 
gree  of  the  moon’s  elongation  from  the  fun.  The  firft 
or  leading  column  is  the  moon’s  elongation  from  the  fun 
or  from  the  point  of  oppofition.  The  fecond  column  is 
the  minutes  of  time  between  the  moon’s  fouthing  and 
the  place  of  high  water.  The  marks  —  and  -f*  diflin- 
guilh  whether  the  high  water  is  before  or  after  the 
moon’s  fouthing.  The  third  column  is  the  hour  and 
minute  of  high  water.  But  we  muft  remark,  that  the 
firft  column  exhibits  the  elongation,  not  on  the  noon  of 
any  day,  but  at  the  very  time  of  high  water.  The  two 
remaining  columns  exprefs  the  heights  of  the  tides  and 
their  daily  variations. 


\ou  XX.  Part  II. 


Tide. 


m  s. 

m/i. 

sk. 

MS. 

M  v. 

0 

0 

! 

O 

h.  ' 

0.  0 

1000 

10 

Hi— 

0.284 

987 

J3 

38 

6  2 

20 

22  - 

0.58 

949 

30 

3*4— 

1.284 

887 

81 

40 

40  — 

2. — 

806 

91 

5° 

45  — 

2.35 

7I5 

60 

464— 

3*i34 

610 

io5 

92 

65 

24 

70 

4°4— 

3*594 

518 

80 

25  — 

4*55 

453 

90 

0 

6.— 

429 

100 

+ 

25  + 

7-  5 

4J3 

24 

65 

no 

4°4+ 

8.  04 

510 

120 

464+ 

8.464 

6io 

91 

IQ  4 

x3° 

45  + 

9.25 

7*5 

9l 

81 

140 

40  -f- 

10. — 

8^6 

150 

10.314 

887 

6 

160 

22  + 

11.  2 

949 

3* 

i 

170 

ii4+ 

ii-3x4 

987 

180 

0 

12. — 

1000 

*6 

The  height  of  high  water  above  the  low  water  conftt- 
tutes  what  is  ufually  called  the  tide.  This  is  the  inte- 
refting  circumftance  in  pra&ice.  Many  circumftances 
render  it  almoft  impoftible  to  fay  what  is  the  elevation 
of  high  water  above  the  natural  furface  of  the  ocean. 
In  many  places  the  furface  at  low  water  is  above  the  na¬ 
tural  furface  of  the  ocean.  This  is  the  cafe  in  rivers  at 
a  great  diftance  from  their  mouths.  This  may  appear 
abfurd,  and  is  certainly  very  paradoxical ;  but  it  is  a 
fa61  eftabliftied  on  the  moft  unexceptionable  authority. 
One  inftance  fell  under  our  own  obfervation.  The  low- 
water  mark  at  fpring  tide  in  the  harbour  of  Alloa  was 
found  by  accurate  levelling  to  be  three  feet  higher  than 
the  top  of  the  ftone  pier  at  Leith,  which  is  feverai  feet 
above  the  high-water  mark  of  this  harbour.  A  little 
attention  to  the  motion  of  running  waters  will  explain 
this  completely.  Whatever  checks  the  motion  of  water 
in  a  canal  muft  raife  its  furface.  Water  in  a  canal  runs 
only  in  confequence  of  the  declivity  of  this  furface  : 
(See  River),  Therefore  a  flood  tide  coming  to  the 
mouth  of  a  river  checks  the  current  of  its  waters,  and 
they  accumulate  at  the  mouth.  This  checks  the  cur¬ 
rent  farther  up,  and  therefore  the  waters  accumulate 
there  alfo  5  and  this  checking  of  the  ftream,  and  confe- 
quent  rifing  of  the  waters,  is  gradually  communicated 
up  the  river  to  a  great  diftance.  The  water  rifes  every¬ 
where,  though  its  furface  ftill  has  a  Hope.  In  the 
mean  time,  the  flood  tide  at  the  mouth  pafles  by,  and 
an  ebb  fucceeds.  This  muft  accelerate  even  the  ordi¬ 
nary  courfe  of  the  river.  It  will  more  remarkably  ac¬ 
celerate  the  river  now  raifed  above  its  ordinary  level, 
becaufe  the  declivity  at  the  mouth  will  be  fo  much 
greater.  Therefore  the  waters  near  the  mouth,  by  ac¬ 
celerating,  will  fink  in  their  channel,  and  increafe  the 
declivity  of  the  canal  beyond  them.  This  will  accele¬ 
rate  the  waters  beyond  them  *,  and  thus  a  ftream  more 
rapid  than  ordinary  will  be  produced  along  the  whole 
3  H  riverf 
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river,  and  the  waters  will  link  below  their  ordinary  le¬ 
vel.  Thus  there  will  be  an  ebb  below  the  ordinary  fur- 
face  as  well  as  a  tlood  above  it,  however  Doping  that 
furface  may  be. 

Hence  it  follows,  that  we  cannot  tell  what  is  the  na¬ 
tural  furface  of  the  ocean  by  any  obfervations  made  in  a 
river,  even  though  near  its  mouth.  Yet  even  in  rivers 
we  have  regular  tides,  fubjeded  to  all  the  varieties  de¬ 
duced  from  this  theory. 

We  have  feen  that  the  tide  is  always  proportional  to 
MS.  It  is  greateft  therefore  when  the  moon  is  in  con¬ 
junction  or  oppofition,  being  then  S  s ,  the  fum  of  the 
feparate  tides  produced  by  the  fun  and  moon.  It  gra¬ 
dually  decreafes  as  the  moon  approaches  to  quadrature  ; 
and  when  fhe  is  at  Q  or  q,  it  is  SO,  or  the  difference 
of  the  feparate  tides.  Suppofing  Sr  divided  into  1000 
equal  parts,  the  length  of  MS  is  expreffed  in  thefe  parts 
in  the  fourth  column  of  the  foregoing  table,  and  their 
differences  are  expreffed  in  the  fifth  column. 

We  may  here  obferve,  that  the  variations  of  the  tides 
in  equal  fmall  times  are  proportional  to  the  fine  of  twice 
the  diftance  of  the  place  of  high  water  from  the  moon. 
For  fince  M  n  is  a  conftant  quantity,  on  the  fuppofi- 
tion  of  the  moon’s  uniform  motion,  M  v  is  proportion- 
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Now  M  n  :  M  urrMC 
and  MC  are  conftant  quan- 


i. 


Sin.  yz 


For  we  (hall  have  cof. 1 


27J 


=  Vi- 

ms/  i — 


But  fin.  *  y  rr  —  —  — ^  cof.  2 yz 


and  fin.  y: 


2.  Tan.  i/z. r - 7=4.  For  becaufe  p  is  z=  tan. 

_ +s/l  +  P  _ 

2  y ,  sj  1-+P1  is  the  fecant  of  2  y,  and  1  +  :  1 

=zp  :  tan.  y. 

Thefe  proceffes  for  obtaining  y  diredly  are  abundantly 
fimple.  But  it  will  be  much  more  expeditious  and  eafy 
to  content  ourfelves  with  obtaining  2y  by  means  of  the 

if  •  S  •  fin.  2  a 

value  of  its  tangent,  viz.  — — - r - .  (Jr,  we  may 

0  M  4-  S  *  coi.  2  a 

find  x  by  means  of  the  fimilar  value  of  its  tangent 

MJ  re 

of  fig.  4. 


al  to  the  variation  of  MS. 

CIrr  1  :  fin.  2  y ,  and  M  n 
tides. 

Thus  we  have  feen  with  what  eafe  the  geometrical 
conftrudion  of  this  problem  not  only  explains  all  the  in- 
terefting  circumftances  of  the  tides,  but  alfo  points  them 
out,  almoft  without  employing  the  judgement,  and  ex¬ 
hibits  to  the  eye  the  gradual  progrefs  of  each  phenome¬ 
non.  In  thefe  refpeds  it  has  great  advantages  over  the 
very  elegant  algebraic  analyfis  of  Mr  Bernoulli.  In 
that  procefs  we  advance  almoft  without  ideas,  and  ob¬ 
tain  our  folutions  as  detached  fads,  without  perceiving 
their  regular  feries.  This  is  the  ufual  pre-eminence  of 
geometrical  analyfis  \  and  we  regret  that  Mr  Bernoulli, 
who  w’as  eminent  in  this  branch,  did  not  rather  employ 
it.  We  doubt  not  but  that  he  would  have  fhown  ft  ill 
more  clearly  the  connection  and  gradual  progrefs  of 
every  particular.  His  aim,  however,  being  to  inftrud 
thofe  who  were  to  calculate  tables  of  the  different  affec¬ 
tions  of  the  tides,  he  adhered  to  the  algebraic  method. 
Unfortunately  it  did  not  prefent  him  with  the  eafieft 
formulae  for  pradice.  But  the  geometrical  conftrudion 
which  we  have  given  fuggefts  feveral  formulae  which 
are  exceedingly  fimple,  and  afford  a  very  ready  mode  of 
-cal  cula  lion. 

The  fundamental  problems  are  to  determine  the 
angle  sO  h  or  m  O  h ,  having  m  O  s  given  ;  and  to 
determine  MS. 

Let  the  given  angle  be  called  a ;  and,  to 

avoid  the  ambiguity  of  algebraic  figns,  let  it  always  be 
reckoned  from  the  neareft  fyzigy,  lo  that  we  may  al¬ 
ways  have  a  equal  to  the  fum  of  x  and  y.  Alfo  make 

Pzz. - ^  — ? - -  which  reprefents  the 

M*  +  S*-f2MxSxcof.  2  a 
Sr*  ,  ,  ,  .  Sxfm.  2a 

SM> or f,n-  %y'  and  make^=M+S~xToIW 
S  f 

which  is  the  expreftion  of  of  that  figure,  or  of  tan. 
2y.  Then  we  ftiall  have. 


forces  correfponding  to  the  perigean, 

medium,  and  apo- 

gean  diftances  are  as  follow'. 

Sun. 

Moon. 

Apogean 

I.901 

4.258 

Medium 

2. 

j- 

Perigean 

2.105 

5-925 

Hie. 


S<i 

There  is  ftill  an  eafier  method  of  finding  both  2  x 
and  2  y ,  as  follows. 

Make  M-f-S  :  M  — S=:tan.  a  :  tan.  b.  Then  b  is 
the  difference  of  x  and  y ,  as  a  is  their  fum.  For  this 
analogy  evidently  gives  the  tangent  of  half  the  differ¬ 
ence  of  the  angles  CSM  and  CMS  of  fig.  4.  or  ot  2  x 
and  2  y.  Therefore  to  <?,  which  is  half  ttfe  fum  of  2  a; 

a  A -b 

4-2  y,  add  b ,  and  we  have  2x=za-\-b,  or  x=z - f 

2 

a—b 
and  7/=r— - . 

J  2 

By  either  of  thefe  methods  a  table  may  be  readily 
computed  of  the  value  of  x  or  y  for  every  value  of  a. 

But  wre  mull  recoiled  that  the  values  of  S  and  M 
are  by  no  means  conftant,  but  vary  in  the  inverfe  tripli¬ 
cate  ratio  of  the  earth’s  diftance  from  the  fun  and  moon; 
and  the  ratio  of  2  to  5  obtains  only  when  thefe  lumina¬ 
ries  are  at  their  mean  diftances  from  the  earth.  The 


Hence  we  fee  that  the  ratio  of  S  to  M  may  vary  from 
1. 90 1  :  5.925  to  2.105  :  4.258,  that  is,  nearly  from 
1  :  3  to  1  :  2,  or  from  2  :  6  to  2  :  4.  The  lolar  force 
does  not  vary  much,  and  may  be  retained  as  conftant 
without  any  great  error.  But  the  change  of  the  moon’s 
force  has  great  effeds  on  the  tides  both  as  to  their  time 
and  their  quantity. 

I.  In  refped  of  their  Time. 

1.  The  tide  day  following  a  fpring  tide  is  24  b.  2f 
when  the  moon  is  in  perigee,  but  24  b.  33'  when  fhe  is 
in  apogee. 

2.  The  tide  day  following  neap  tide  is  25  h.  15',  and 
25  h.  4©'  in  thefe  two  fituations  of  the  moon. 

3.  The  greateft  interval  of  time  between  high  wra- 
ter  and  the  moon’s  fouthing  is  39'  and  61'  5  the  angle 

a 


> 
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y  being  90  45'  In  the  firft  cafe,  and  150  15'  In  the  fe- 
cond. 


II.  In  refpeCl  of  their  Heights. 

1.  If  the  moon  is  in  perigee  when  new  or  full,  the 
fpring  tide  will  be  8  feet  inftead  of  7,  which  correfponds 
to  her  mean  diftance.  The  very  next  fpring  tide  hap¬ 
pens  when  ihe  is  near  her  apogee,  and  will  be  6  feet  in¬ 
ftead  of  7.  The  neap  tides  happen  when  fhe  is  at  her 
mean  diftance,  and  will  therefore  be  3  feet. 

But  if  the  moon  be  at  her  mean  diftance  when  new 
or  full,  the  two  fucceeding  fpring  tides  will  be  regular 
or  7  feet,  and  one  of  the  neap  tides  will  be  4  feet  and 
the  other  only  2  feet. 

Mr  Bernoulli  has  given  us  the  following  table  of  the 
time  of  high  water  for  thefe  three  chief  fituations  of  the 
moon,  namely,  her  perigee,  mean  diftance,  and  apo¬ 
gee.  It  may  be  had  by  interpolation  for  all  interme¬ 
diate  pofitions  with  as  great  accuracy  as  can  be  hoped 
for  in  phenomena  which  are  fubjeCl  to  fuch  a  complica¬ 
tion  of  difturbances.  The  firfl  column  contains  the 
moon’s  elongation  from  the  fun.  The  columns  P,  M, 
A,  contain  the  minutes  of  time  which  elapfe  between 
the  moon’s  fouthing  and  high  water,  according  as  fhe  is 
in  perigee,  at  her  mean  diftance,  or  in  apogee.  The 
fign  —  indicates  the  priority,  and  +  the  pofteriority, 
©f  high  water  to  the  moon’s  fouthing. 
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The  reader  will  undoubtedly  be  making  fome  compa¬ 
nion  in  his  own  mind  of  the  deductions  from  this  theory 
with  the  a&ual  ftate  of  things.  He  will  find  fome  con- 
fiderable  refemblances  ;  but  he  will  alfo  find  fuch  great 
differences  as  will  make  him  very  doubtful  of  its  juftnefs. 
In  very  few  places  does  the  high  water  happen  within 
three-fourths  of  an  hour  of  the  moon’s  fouthing,  as  the 
theory  leads  him  to  expeCl ;  and  in  no  place  whatever 
does  the  fpring  tide  fall  on  the  day  of  new  and  full 
moon,  nor  the  neap  tide  on  the  day  of  her  quadrature. 


Thefe  always  happen  two  or  three  days  later.  By  com¬ 
paring  the  difference  of  high  water  and  the  moon’s 
fouthing  in  different  places,  he  will  hardly  find  any 
connecting  principle.  This  fhows  evidently  that  the 
caufe  of  this  irregularity  is  local,  and  that  the  juftnefs 
of  the  theory  is  not  affeCted  by  it.  By  confidering  the 
phenomena  in  a  navigable  river,  he  will  learn  the  real 
caufe  of  the  deviation.  A  flood  tide  arrives  at  the 
mouth  of  a  river.  The  true  theoretical  tide  differs  in 
no  refpeCt  from  a  wave.  Suppofe  a  fpring  tide  actually 
formed  on  a  fluid  fphere,  and  the  fun  and  moon  then 
annihilated.  The  elevation  muft  fink,  prefling  the  un¬ 
der  waters  afide,  and  caufing  them  to  rife  where  they 
were  depreffed.  The  motion  will  not  flop  when  the 
furface  comes  to  a  level  $  for  the  waters  arrived  at  that 
pofltion  with  a  motion  continually  accelerated.  They 
will  therefore  pafs  this  pofition  as  a  pendulum  paffes  the 
perpendicular,  and  will  rife  as  far  on  the  other  fide, 
forming  a  high  water  where  it  was  low  water,  and  a 
low  water  where  it  was  high  water  j  and  this  would  go 
on  for  ever,  ofcillating  in  a  time  which  mathematicians 
can  determine,  if  it  were  not  for  the  vifeidity,  or  fome- 
thing  like  friCtion,  of  the  waters.  If  the  fphere  is  not 
fluid  to  the  centre,  the  motion  of  this  wave  will  be  dif¬ 
ferent.  The  elevated  waters  cannot  fink  without  diffu- 
fing  themfelves  fidewife,  and  occafioning  a  great  hori¬ 
zontal  motion,  in  order  to  fill  up  the  hollow  at  the 
place  of  low  water.  This  motion  will  be  greateft  about 
half  way  between  the  places  of  high  and  low  water. 
The  fhallower  we  fuppofe  the  ocean,  the  greater  muft; 
this  horizontal  motion  be.  The  refiftance  of  the  bot¬ 
tom  (though  perfe&ly  fmooth  and  even)  will  greatly 
retard  it  all  the  way  to  the  furface.  Still,  however,  it 
will  move  till  all  be  level,  and  will  even  move  a  little 
farther,  and  produce  a  fmall  flood  and  ebb  where  the 
ebb  and  flood  had  been.  Then  a  contrary  motion  will 
obtain ;  and  after  a  few  ofcillations,  which  can  be  cal¬ 
culated,  it  will  be  infenfible.  If  the  bottom  of  the 
ocean  (which  we  ftill  fuppofe  to  cover  the  whole  earth) 
be  uneven,  with  long  extended  valleys  running  in  va¬ 
rious  directions,  and  with  elevations  reaching  near  the 
furface,  it  is  evident  that  this  muft  occafion  great  irre¬ 
gularities  in  the  motion  of  the  undermoft  waters,  both 
in  refpeCl  of  velocity  and  direCtion,  and  even  occafion. 
fmall  inequalities  on  the  furface,  as  we  fee  in  a  river 
with  a  rugged  bottom  and  rapid  current.  The  devia¬ 
tions  of  the  under  currents  will  drag  with  them  the  con¬ 
tiguous  incumbent  waters,  and  thus  occafion  greater  fu- 
perficial  irregularities. 

Now  a  flood  arriving  at  the  mouth  of  a  river,  muft: 
a  Cl  precifely  as  this  great  wave  does.  It  muft  be  pro¬ 
pagated  up  the  river  (or  along  it,  even  though  perfect¬ 
ly  level)  in  a  certain  time,  and  we  (hall  have  high  wa¬ 
ter  at  all  the  different  places  in  fuccetfion.  This  is  di- 
ftinClly  feen  in  all  rivers.  It  is  high  water  at  the  mouth 
of  the  Thames  at  three  o’clock,  and  later  as  we  go  up 
the  river,  till  at  London  bridge  we  have  not  high  water 
till  three  o’clock  in  the  morning,  at  which  time  it  is 
again  high  water  at  the  Nore.  But,  in  the  mean  time, 
there  has  been  low  water  at  the  Nore,  and  high  water 
about  half  way  to  London  ;  and  while  the  high  water 
is  proceeding  to  London,  it  is  ebbing  at  this  interme¬ 
diate  place,  and  is  low  water  there  when  it  is  high  wa¬ 
ter  at  London  and  at  the  Nore.  Did  the  tide  extend 
as  far  beyond  London  as  London  is  from  the  Nore,  we 
3  H  2  ihould 
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Tide,  (hould  have  three  high  waters  with  two  low  waters  in- 
v  "'T-'  terpofed.  The  moft  remarkable  inftance  of  this  kind  is 
the  Maragnon  or  Amazon  river  in  South  America.  It 
appears  by  the  obfervations  of  Condamine  and  others, 
that  between  Para,  at  the  mouth  of  the  river,  and  the 
conflux  of  the  Madera  and  Maragnon,  there  are  feven 
coexiftent  high  waters,  with  fix  low  waters  between 
them.  Nothing  can  more  evidently  fliow  that  the  tides 
in  thefe  places  are  nothing  but  the  propagation  of  a 
wave.  The  velocity  of  its  fuperficial  motion,  and  the 
diftance  to  which  it  will  fenfibly  go,  muft  depend  on 
many  circumflances.  A  deep  channel  and  gentle  ac¬ 
clivity  will  allow  it  to  proceed  much  farther  up  the  ri¬ 
ver,  and  the  diftance  between  the  fucceftive  fummits 
will  be  greater  than  when  the  channel  is  (hallow  and 
fteep.  If  we  apply  the  ingenious  theory  of  Chevalier 
Euat,  delivered  in  the  article  River,  we  may  tell  both 
the  velocity  of  the  motion  and  the  interval  of  the  fuc¬ 
ceftive  high  waters.  It  may  be  imitated  in  artificial 
canals,  and  experiments  of  this  kind  would  be  very  in- 
ftru&ive.  We  have  faid  enough  at  prefent  for  our  pur¬ 
pose  of  explaining  the  irregularity  of  the  times  of  high 
water  in  different  places,  with  refpeft  to  the  moon’s 
fouthing.  For  we  now  fee  clearly,  that  fomething  of 
the  fame  kind  muft  happen  in  all  great  arms  of  the  fea 
which  are  of  an  oblong  fhape,  and  communicate  by  one 
end  with  the  open  ocean.  The  general  tide  in  this 
ocean  muft  proceed  along  this  channel,  and  the  high 
water  will  happen  on  its  (hores  in  fucceffion.  This  alfo 
is  diftin&ly  feen.  The  tide  in  the  Atlantic  ocean  pro¬ 
duces  high  water  at  new  and  full  moon  at  a  later  and 
later  hour  along  the  fouth  coaft  of  Great  Britain  in  pro¬ 
portion  as  we  proceed  from  Scilly  iflands  to  Dover.  In 
the  fame  manner  it  is  later  and  later  as  we  come  along 
the  eaft  coaft  from  Orkney  to  Dover.  Yet  even  in  this 
progrefs  there  are  confideral  le  irregularities,  owing  to 
the  fmuofities  of  the  {hores,  deep  indented  bays,  promi¬ 
nent  capes,  and  extenfive  ridges  and  valleys  in  the  chan¬ 
nel.  A  ftmilar  progrefs  is  obferved  along  the  coafts  of 
Spain  and  France,  the  tide  advancing  gradually  from 
the  fouth,  turning  round  Cape  Finifterre,  ranging  along 
the  north  coaft  of  Spain,  and  along  the  W'eft  and  north 
coafts  of  France. 

The  attentive  conftderation  of  thefe  faCls  will  not 
only  fatisfy  us  with  refpeCl  to  this  difficulty,  but  will 
enable  us  to  trace  a  principle  of  conne&ion  amidft  all 
the  irregularities  that  we  obferve. 

We  now  add,  that  if  we  note  the  difference  between 
the  time  of  high  water  of  fpring  tide,  as  given  by  the¬ 
ory,  for  any  place,  and  the  obferved  time  of  high  water, 
we  fhall  find  this  interval  to  be  very  nearly  conftant 
through  the  whole  feries  of  tides  during  a  lunation. 
Suppofe  this  interval  to  be  40  hours.  We  fhall  find 
every  other  phenomenon  fucceed  after  the  fame  inter¬ 
val.  And  if  we  fuppofe  the  moon  to  be  in  the  place 
W'here  (he  was  40  hours  before,  the  obfervation  will 
agree  pretty  well  with  the  theory,  as  to  the  fucceflion 
of  tides,  the  length  of  tide  day,  the  retardations  of  the 
tides,  and  their  gradual  diminution  from  fpring  to  neap 
tide.  We  fay  pretty  well  *,  for  there  ftill  remain  feve- 
ral  fmall  irregularities,  different  in  different  places,  and 
not  following  any  obiervable  law,  Thefe  are  therefore 
local,  and  owing  to  local  caufes.  Some  of  thefe  we 
fhall  afterwards  point  out.  There  is  alfo  a  general  de¬ 
viation  of  the  theory  from  the  real  feries  of  tides.  The 


neap  tides,  and  thofe  adjoining,  happen  a  little  earlier  Tid 
than  the  corre&ed  theory  points  out.  Thus  at  Breft  ' 
(where  more  numerous  and  accurate  obfervations  have 
been  made  than  at  any  other  place  in  Europe),  when 
the  moan  changes  precifely  at  noon,  it  is  high  water  at 
3  h.  28'.  When  the  moon  enters  her  fecond  quarter  at 
noon,  it  is  high  water  at  8  h.  40',  inftead  of  9  h.  48', 
w7hich  theory  affigns. 

Something  fimilar,  and  within  a  very  few  minutes 
equal,  to  this  is  obferved  in  every  place  on  the  fea-coaft. 

This  is  therefore  fomething  general,  and  indicates  a  real 
defeCl  in  the  theory. 

But  this  arifes  from  the  fame  caufe  with  the  other  ge¬ 
neral  deviation,  viz.  that  the  greateft  and  leaft  tides  do 
not  happen  on  the  days  of  full  and  half  moon,  but  a 
certain  time  after.  We  (hall  attempt  to  explain  this. 

We  fet  out  with  the  fuppofition,  that  the  water  ac¬ 
quired  in  an  inftant  the  elevation  competent  to  its  equi¬ 
librium.  But  this  is  not  true.  No  motion  is  inftanta- 
neous,  however  great  the  force  \  and  every  motion  and 
change  of  motion  produced  by  a  fenfible  or  finite  force 
increafes  from  nothing  to  a  fenfible  quantity  by  infinitely 
fmall  degrees.  Time  elapfes  before  the  body  can  ac¬ 
quire  any  fenfible  velocity j  and  in  order  to  acquire  the 
fame  fenfible  velocity  by  the  aCVion  of  different  forces 
acting  fimilarly,  a  time  muft  elapfe  inverfely  propor¬ 
tional  to  the  force.  An  infinitely  fmall  force  requires  a 
finite  time  for  communicating  even  an  infinitely  fmall 
velocity  j  and  a  finite  force,  in  an  infinitely  fmall  time, 
communicates  only  an  infinitely  fmall  velocity  ;  and  it 
there  be  any  kind  of  motion  wdiich  changes  by  in  fenfi¬ 
ble  degrees,  it  requires  a  finite  force  to  prevent  this 
change.  Thus  a  bucket  of  water,  hanging  by  a  cord 
lapped  round  a  light  and  eafily  moveable  cylinder,  will 
run  down  with  a  motion  uniformly  accelerated  5  but 
this  motion  will  be  prevented  by  hanging  an  equal 
bucket  on  the  other  fide,  fo  as  to  a<R  with  a  finite 
force.  This  force  prevents  only  infinitely  fmall  accele¬ 
rations. 

Noxv  let  ALKF  (fig.  6.)  be  the  folid  nucleus  of  the  Fig.  & 
earth,  furrounded  by  the  fpherical  ocean  b  h  dg .  Let 
this  be  raifed  to  a  fpheroid  BHDG  by  the  aClion  of  the 
moon  at  M,  or  in  the  direction  of  the  axis  CM.  If  all 
be  at  reft,  this  fpheroid  may  have  the  form  precifely 
competent  to  its  equilibrium.  But  let  the  nucleus,  with 
its  fpheroidal  ocean,  have  a  motion  round  C  in  the  di¬ 
rection  AFKL  from  weft  to  eaft.  When  the  line  of 
water  BA  is  carried  into  the  fituation  s  q  infinitely  near 
to  BA,  it  is  no  longer  in  equilibrio  *,  for  s  is  too  eleva¬ 
ted,  and  the  part  now  come  to  B  is  too  much  depreffed. 
There  is  a  force  tending  to  deprefs  the  waters  at  j,  and 
to  raife  thofe  now  at  B  ;  but  this  force  is  infinitely 
fmall.  It  cannot  therefore  reftore  the  (hape  competent 
to  equilibrium  till  a  fenfible  time  has  elapfed  \  therefore 
the  difturbing  force  of  the  moon  cannot  keep  the  fum- 
mit  of  the  ocean  in  the  line  MC.  The  force  muft  be 
of  a  certain  determinate  magnitude  before  it  can  in  an 
inftant  undo  the  inftantaneous  effeCl  of  the  rotation  of 
the  waters  and  keep  the  fummit  of  the  ocean  in  the 
fame  place.  But  this  effeCl  is  poftible  ;  for  the  depref- 
fion  at  s  neceffary  for  this  purpofe  is  nearly  as  the  di¬ 
ftance  from  B,  being  a  depreftion,  not  from  a  ftraight 
line,  but  from  a  circle  deferibed  with  the  radius  CB. 

It  is  therefore  an  infinitefimal  of  the  firft  order,  and  may 
be  reftored  in  an  inftant,  or  the  continuation  of  the  de¬ 
preftion 
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- there  is  fome  diftance,  fuch  as  By,  where  the  difturb- 

ing  force  of  the  moon  may  have  the  neceffary  intenfity. 
Therefore  the  fpherical  ocean,  inftead  of  being  kept 
continually  accumulated  at  B  and  D,  as  the  waters  turn 
round,  will  be  kept  accumulated  at  y  and  y',  but  at  a 
height  fomewhat  fmaller.  It  is  much  in  this  way  that 
we  keep  melted  pitch  or  other  clammy  matter  from  run¬ 
ning  off  from  a  brufh,  by  continually  turning  it  round, 
and  it  hangs  protuberant,  not  from  the  loweft  point, 
but  from  a  point  beyond  it,  in  the  direction  of  its  mo¬ 
tion.  The  fa&s  are  very  fimilar.  The  following  expe¬ 
riment  will  illuft rate  this  completely,  and  is  quite  a  pa¬ 
rallel  fa£L  Conceive  GDH,  the  lower  half  of  the  el- 
lipfe,  to  be  a  fupple  heavy  rope  or  chain  hanging  from 
a  roller  with  a  handle.  The  weight  of  the  rope  makes 
it  hang  in  an  oblong  curve,  juft  as  the  force  of  the 
moon  raifes  the  waters  of  the  ocean.  Turn  the  roller 
very  flowly,  and  the  rope,  unwinding  at  one  fide  and 
winding  up  on  the  other  fide  of  the  roller,  will  continue 
to  form  the  fame  curve  :  but  turn  the  roller  very  brifkly 
in  the  dire&ion  FKL,  and  the  rope  will  now  hang  like 
the  curve  u  y'  v,  confiderably  advanced  from  the  per¬ 
pendicular,  fo  far,  to  wit,  that  the  force  of  gravity  may 
be  able  in  an  inftant  to  undo  the  infinitely  fisnall  eleva¬ 
tion  produced  by  the  turning. 

We  are  very  anxious  to  have  this  circumftance  clear¬ 
ly  conceived,  and  its  truth  firmly  eftablifhed  ;  becaufe 
We  have  obferved  it  to  puzzle  many  perfons  not  unaccuf- 
tomed  to  fuch  difcuflions  :  we  therefore  hope  that  our 
readers,  who  have  got  over  the  difficulty,  will  indulge 
us  while  we  give  yet  another  view  of  this  matter,  which 
leads  to  the  fame  conclufion. 

It  is  certain  that  the  interval  between  high  and  low 
water  is  not  fufficient  for  producing  all  the  accumulation 
neceffary  for  equilibrium  in  an  ocean  fo  very  lhallow. 
The  horizontal  motion  neceffary  for  gathering  together 
fo  much  water  along  a  (hallow  fea  would  be  prodigious. 
Therefore  it  never  attains  its  full  height ;  and  when  the 
waters,  already  raifed  to  a  certain  degree,  have  paffed 
the  fituation  immediately  under  the  moon,  they  are  ftill 
under  the  a&ion  of  accumulating  forces,  although  thefe 
forces  are  now  diminifhed.  They  will  continue  rifing, 
till  they  have  fo  far  paft  the  moon,  that  their  fituation 
fubje£ts  them  to  depreffing  forces.  If  they  have  acqui¬ 
red  this  fituation  with  an  accelerated  motion,  they  will 
rife  ftill  farther  by  their  inherent  motion,  till  the  depref¬ 
ling  forces  have  deftroyed  all  their  acceleration,  and  then 
they  will  begin  to  fink  again.  It  is  in  this  way  that  the 
nutation  of  the  earth’s  axis  produces  the  greateft  incli¬ 
nation,  not  when  the  inclining  forces  are  greateft,  but 
three  months  after.  It  is  thus  that  the  warmeft  time  of 
the  day  is  a  confiderable  while  after  noon,  and  that  the 
warmeft  feafon  is  confiderably  after  midfummer.  The 
warmth  increafes  till  the  momentary  wafte  of  heat  ex¬ 
ceeds  the  momentary  fupply.  We  conclude  by  faying, 
that  it  may  be  demonftrated,  that,  in  a  fphere  fluid  to 
the  centre,  the  time  of  high  water  cannot  be  lefs,  and 
may  be  more,  than  three  lunar  hours  after  the  moon’s 
fouthing.  As  the  depth  of  the  ocean  diminifties,  this 
interval  alfo  diminifhes. 

It  is  perhaps  impoffible  to  aftign  the  diftance  B  y  at 
which  the  fummit  of  the  ocean  may  be  kept  while  the 
earth  turns  round,  its  axis.  We  can  only  fee,  that  it 
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Therefore  muft  be  lefs  when  the  accumulating  force  is  greater,  and 
therefore  lefs  in  fpring  tides  than  in  neap  tides  ;  but  the  u 
difference  may  be  infenfible.  Ail  this  depends  on  cir- 
cumftances  which  we  are  little  acquainted  with  :  many 
of  thefe  circumftances  are  local  ;  and  the  fnuation  of  the 
fummit  of  the  ocean,  with  refpeft  to  the  moon,  may  be 
different  in  different  places. 

Nor  have  we  been  able  to  determine  theoretically 
what  will  be  the  height  of  the  fummit.  It  will  certainly 
be  lefs  than  the  height  neceffary  for  perfect  equilibrium. 
Daniel  Bernoulli  fays,  that,  after  very  attentive  confi- 
deration,  he  is  convinced  that  the  height  at  new  or  full 
moon  will  be  to  the  theoretical  height  as  the  cofine  of 
the  angle  BCy  to  radius,  or  that  the  height  at  y  will  be 
p,  C«6 
Bbx~b' 

The  refult  of  all  this  reafoning  is,  that  we  muft  air¬ 
ways  fuppofe  the  fummit  of  the  tide  is  at  a  certain  di¬ 
ftance  eaftward  from  the  place  aftigned  by  the  theory. 
Mr  Bernoulli  concludes,  from  a  very  copious  compari- 
fon  of  obfervations  at  different  places,  that  the  place  of 
high  water  is  about  20  degrees  to  the  eaftward  of  the 
place  aftigned  by  the  theory.  Therefore  the  table  for¬ 
merly  given  will  correfpond  with  obfervadon,  if  the  lead¬ 
ing  column  of  the  moon’s  elongation  from  the  fun  be  al¬ 
tered  accordingly.  We  have  inferted  it  again  in  this 
place,  with  this  alteration,  and  added  three  columns  for 
the  times  ©f  high  water.  Thus  changed  it  will  be  of 
great  ufe. 

We  have  now  an  explanation  of  the  acceleration  of 
the  neap  tides,  which  ftiould  happen  6  hours  later  than 
the  fpring  tides.  They  are  in  fa<ft  tides  correfponding  to 
pofitions  of  the  moon,  which  are  20°  more,  and  not  the 
real  fpring  and  neap  tides.  Thefe  do  not  happen  till  two 
days  after;  and  if  the  really  greateft  and  leaft  tides  be  ob¬ 
ferved,  the  leaft  will  be  found  6  hours  later  than  the  firft 
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This  table  is  general,  and  exhibits  the  time  of  high-? 
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Tife*  water,  and  their  difference  from  thofe  of  the  moon’s 
Lm~y~mm~4  fouthing,  in  the  open  fea,  from  all  local  obftru&ions.  If 
therefore  the  time  of  high  water  in  any  place  on  the 
earth’s  equator  (for  we  have  hitherto  confidered  no 
other)  be  different  from  this  table  (fuppofed  corredl), 
we  muft  attribute  the  difference  to  the  diftinguifhing  cir- 
cumftances  of  the  fituation.  Thus  every  place  on  the 
equator  fhould  have  high  water  on  the  day  that  the 
moon,  fituated  at  her  mean  diftance,  changes  precifely 
at  noon,  at  22  minutes  pad  noon  5  becaufe  the  moon 
pafles  the  meridian  along  with  the  fun  by  fuppofition. 
Therefore,  to  make  ufe  of  this  table,  we  muft  take  the 
difference  between  the  firft  number  of  the  column,  in- 
titled  time  of  high  water,  from  the  time  of  high  water 
at  full  and  change  peculiar  to  any  place,  and  add  this  to 
all  the  numbers  of  that  column.  This  adapts  the  table 
to  the  given  place.  Thus,  to  know  the  time  of  high 
water  at  Leith,  when  the  moon  is  50°  eaft  of  the  fun,  at 
her  mean  diftance  from  the  earth,  take  22'  from  q.h.  30', 
there  remains  4.08.  Add  this  to  2h.  48'  and  we  have  6° 
56'  for  the  hour  of  high  water.  The  hour  of  high  wa¬ 
ter  at  new  and  full  moon  for  Edinburgh  is  marked  4I1. 
30'  in  Mafkelyne’s  tables,  but  we  do  not  pretend  to  give 
it  as  the  exa6t  determination.  This  would  require  a 
feries  of  accurate  obfervations. 

It  is  by  no  means  an  eafy  matter  to  afcertain  the  time 
of  high  water  with  precifion.  It  changes  fo  very  flowly, 
that  we  may  eafily  miftake  the  exaft  minute.  The  beft 
method  is  to  have  a  pipe  with  a  fmall  hole  near  its  bot¬ 
tom,  and  a  float  with  a  long  graduated  rod.  The  water 
gets  in  by  the  fmall  hole,  and  raifes  the  float,  and  the 
fmallnefs  of  the  hole  prevents  the  fudden  asd  irregular 
flaris  which  waves  would  occafion.  Inftead  of  obferving 
the  moment  of  high  water,  obferve  the  height  of  the  rod 
about  half  an  hour  before,  and  wait  after  high  water  till 
the  rod  comes  again  to  that  height.  Take  the  middle 
between  them.  The  water  rifes  fenfibly  half  an  hour 
before  the  top  of  the  tide,  and  quickly  changes  the  height 
of  the  rod,  fo  that  we  cannot  make  a  great  miftake  in 
the  time. 

Mr  Bernoulli  has  made  a  very  careful  comparifon  of 
the  theory  thus  corre&ed,  with  the  great  colle&ion  of 
obfervations  preferved  in  the  Depot  de  la  Marine  at  Breft 
*  See  Mr  anc*  Rochefort  * ;  and  finds  the  coincidence  very  great, 
Cafiini,  and  far  exceeding  any  rule  which  he  had  ever  feen.  In- 
Mem.  Acad,  deed  we  have  no  rules  but  what  are  purely  empirical,  or 
Par.  1734.  -vvfilch  fuppofe  a  uniform  progreflion  of  the  tides. 

The  heights  of  the  tides  are  much  more  affe&ed  by 
local  circumftances  than  the  regular  feries  of  their  times. 
The  regular  fpring  tide  fhould  be  to  the  neap  tide  in  the 
fame  proportion  in  all  places  j  but  nothing  is  more  dif¬ 
ferent  than  this  proportion.  In  fome  places  the  fpring 
tide  is  not  double  of  the  neap  tide,  and  in  other  places  it 
is  more  than  quadruple.  This  prevented  Bernoulli  from 
attempting  to  fix  the  proportion  of  M  to  S  by  means  of 
the  heights  of  the  tides.  Newton  had,  however,  done  it 
by  the  tides  at  Briftol,  and  made  the  lunar  force  almoft 
five  times  greater  than  the  folar  force.  But  this  was 
very  ill-founded,  for  the  reafon  now  given. 

Yet  Bernoulli  faw,  that  in  all  places  the  tides  gra¬ 
dually  decreafed  from  the  fyzigies  to  the  quadratures. 
He  therefore  prefumed,  that  they  decreafed  by  a  fimi- 
lar  law  with  the  theoretical  tides, and  has  given  a 
very  ingenious  method  of  accommodating  the  theory 
4o -any  tides  which  may  be  obferved.  Let  A  be  the 
I 


fpring  tide,  and  B  the  neap  tide  in  any  place.  Then 

A  4-B 

form  an  M  and  an  S  from  thefe,  by  making  M  ~ - 2L-  , 

_ ]g 

and  S  zz - ;  fo  that  M  +  S  may  be  =  A,  and 


M  —  Sz=B  agreeable  to  the  theory.  Then  with  this 
M  and  S  compofe  the  general  tide  T,  agreeable  to  the 
conftru&ion  of  the  problem.  We  may  be  perfuaded  that 
the  refult  cannot  be  far  from  the  truth.  The  following 
table  is  calculated  for  the  three  chief  diftances  of  the 
moon  from  the  earth. 


M© 

h 

[eight  of  the  Tic 

- - 

le. 

Moon  in  Perigee. 

Moon  in  M.  Dift. 

Moon  in  Apogee. 

0 

10 

20 

30 

4° 

50 

60 

70 

80 

90 

100 

1 10 

120 

13° 

140 

150 

160 

170 

180 

O.99A  +  O.I5B 
f  .I0A-I-O.O4B 
I.14A+O.O0B 

1.10A4-0.04B 

0.99A  +  0.I5B 
0.85A+0.32JB 
0.67A+0.53B 
0.46A  +  0.75B 
0.28A-I-0.96B 
O.^A+^lsB 
0.03  A  +  1.24B 
o.ooA-fi.28B 
0.03  A  +  1.24B 
0.13  A 1  *1313 
0.28A+0.96B 

o.46A4*o«7  5B 
o.67A-]-o*53B 
0.85A4-0.32B 
0.99A4-0.15B 

0.88  A- 

°-97AH 

1.00A- 

0.97A- 

0.88A- 

o-7jA- 

°-J9aH 

O.4IA- 
O.25A- 
0.I2A- 
3.03  A- 
0.00A- 
0.03A- 
0.12A- 
0.25A- 
0.41A- 
0.59  A- 

°*75a  H 
0.88AH 

-0.I2B 

-O.O3B 

-0.00B 

-0.03B 

-0.12B 

-0.25B 

-0.41B 

L.059B 

I-0.88B 
-O.97B 
-  1.00B 
-0.97B 
-0.88B 
r°-7jB 
-0.J9B 
-O.41B 
-0.2  cB 
-0.I2B 

O.79A  +  O.08B 
O.87A4-O.02B 
o.9oA4-o.ooB 
0.87A4-0.02B 
0.79A4-0.08B 
o.68A-fo.i8B 
0.53  a4-o.2qB 
0.37A4-0  41B 
023A.4-0.  cqB 
0.11A  +  0.62B 
0.03A-I-0.68B 
o.ooA-fo.7oB 
0.03  A4-0.68B 
0.11A4-0.62B 
0.23A  +  0.53B 
C.37A+ 0.41B 
0.53A4-0.29B 
o.68A-j-o.i8B 
0.79A4-0.08B 

Obferve  that  this  table  is  corre&ed  for  the  retardation 
arifing  from  the  inertia  of  the  waters.  Thus  when  the 
moon  is  20  degrees  from  the  fun,  the  mean  diftance  tide 
is  i.ooA-j-o.ooB,  which  is  the  theoretical  tide  corre- 
fponding  to  conjun&ion  or  oppofition. 

We  have  now  given  in  fufficient  detail  the  phenomena 
of  the  tides  along  the  equator,  when  the  fun  and  moon 
are  both  in  the  equator,  fhewing  both  their  times  and 
their  magnitude.  When  we  recolleft  that  all  the  fac¬ 
tions  of  an  oblong  fpheroid  by  a  plane  palling  through 
an  equatorial  diameter  are  ellipfes,  and  that  the  com¬ 
pound  tide  is  a  combination  of  two  fuch  fpheroids,  we 
perceive  that  every  fecftion  of  it  through  the  centre,  and 
perpendicular  to  the  plane  in  which  the  fun  and  moon 
are  fituated,  is  alfo  an  ellipfe,  whofe  fhorter  axis  is  the 
equatorial  diameter  of  a  fpring  tide.  This  is  the  great- 
eft  depreflion  in  all  fituations  of  the  luminaries  $  and  the 
points  of  greateft  depreflion  are  the  lower  poles  of  every 
compound  tide.  When  the  luminaries  are  in  the  equa¬ 
tor,  thefe  lower  poles  coincide  with  the  poles  of  the 
earth.  The  equator,  therefore,  of  every  compound  tide 
is  alfo  an  ellipfe  :  the  whole  circumference  of  which  is 
lower  than  any  other  fecftion  of  this  tide,  and  gives  the 
place  of  low  wrater  in  every  part  of  the  earth.  In  like 
manner,  the  fe&ion  through  the  four  poles,  upper  and 
lowrer,  gives  the  place  of  high  water.  Thefe  two  fec- 
tions  are  terreftrial  meridians  or  hour  circles,  when  the 
luminaries  are  in  the  equator. 


Hence 
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Tide.  Hence  It  follows,  that  all  we  have  already  faid  as  to 
"~v  111  the  times  of  high  and  low  water  may  be  applied  to  every 
place  on  the  furface  of  the  earth,  when  the  fun  and  moon 
are  in  the  equator.  But  the  heights  of  tide  will  diminilh 
as  we  recede  from  the  equator.  The  heights  mull  be  re¬ 
duced  in  the  proportion  of  radius  to  the  cofine  of  the  la¬ 
titude  of  the  place.  But  in  every  other  fituation  of  the 
fun  and  moon  all  the  circumftances  vary  exceedingly.  It 
is  very  true,  that  the  determination  of  the  elevation  of 
the  waters  in  any  place  whatever  is  equally  eafy.  The 
difficulty  is,  to  exhibit  for  that  place  a  conne&ed  view 
of  the  whole  tide,  with  the  hours  of  flood  and  ebb,  and 
the  difference  between  high  and  low  water.  This  is  not 
indeed  difficult  5  but  the  procefs  by  the  ordinary  rules  of 
fpherical  trigonometry  is  tedious.  When  the  fun  and 
moon  are  not  near  conjunction  or  oppofition,  the  fiiape 
of  the  ocean  refembles  a  turnip,  which  is  fiat  and  not 
round  in  its  broadeft  part,  Befoie  we  can  determine 
with  precifion  the  different  phenomena  in  connexion,  we 
muff  afcertain  the  pofition  or  attitude  of  this  turnip  ; 
marking  on  the  furface  of  the  earth  both  its  elliptical 
equators.  G.ie  of  thefe  is  the  plane  palling  through  the 
fun  and  moon,  and  the  other  is  perpendicular  to  it,  and 
marks  the  place  of  low  water.  And  we  muff  mark  in 
like  manner  its  firff  meridian,  which  paffes  through  all 
the  four  poles,  and  marks  on  the  furface  of  the  earth  the 
place  of  high  water.  The  pofition  of  the  greateft  fec- 
tion  of  this  compound  fpheroid  is  frequently  much  incli¬ 
ned  to  the  earth’s  equator  *,  nay  fometimes  it  is  at  right 
angles  to  it,  when  the  moon  has  the  fame  right  afcenfion 
with  the  fun,  but  a  different  declination.  In  thefe  cafes 
the  ebb  tide  on  the  equator  is  the  greateft  poftible  5  for 
the  lower  poles  of  the  compound  fpheroid  are  in  the 
equator.  Such  fituations  occafion  a  very  complicated 
calculus.  We  muft  therefore  content  ourfelves  with  a 
good  approximation. 

And  firft,  with  refpeCl  to  the  times  of  high  water.  It 
will  be  fufficient  to  conceive  the  fun  and  moon  as  always 
in  one  plane,  viz.  the  ecliptic.  The  orbits  of  the  fun 
and  moon  are  never  more  inclined  than  54  degrees. 
This  will  make  very  little  difference  5  for  when  the  lu¬ 
minaries  are  fo  fituated  that  the  great  circle  through 
them  is  much  inclined  to  the  equator,  they  are  then 
very  near  to  each  other,  and  the  form  of  the  fpheroid  is 
little  different  from  what  it  would  be  if  they  were  really 
in  conjunction  or  oppofition.  It  will  therefore  be  fuffi¬ 
cient  to  confider  the  moon  in  three  different  fituations. 

1.  In  the  equator.  The  point  of  higheft  water  is  ne¬ 
ver  farther  from  the  moon  than  1 50,  when  (he  is  in  apo¬ 
gee,  and  the  fun  in  perigee.  Therefore  if  a  meridian 
be  drawn  through  the  point  of  higheft  water  to  the 
equator,  the  arch  rnh  of  fig.  4.  will  be  reprefented  on 
the  equator  by  another  arch  about  of  this  by  reafon 
of  the  inclination  of  the  equator  and  ecliptic.  There¬ 
fore,  to  have  the  time  of  high  water,  multiply  the  num¬ 
bers  of  the  columns  which  exprefs  the  difference  of  high 
water  and  the  moon’s  fouthing  by  x9q~,  and  the  produCts 
give  the  real  difference. 

2.  Let  the  moon  be  in  her  greateft  declination.  The 
arch  of  right  afcenfion  correfponding  to  m  li  will  be  had 
by  multiplying  mh,  or  the  time  correfponding  to  it  in 
the  table,  by 

3.  When  the  moon  is  in  a  middle  fituation  between 
thefe  two  extremes,  the  numbers  of  the  table  will  give 
the.  right  afcenfion  correfponding  to  mk  without  any 


correction,  the  diftance  from  the  equator  cotrtpenfating  Tide, 
for  the  obliquity  of  the  ecliptic  arch  m  h .  V— ‘ 

The  time  of  low  water  is  not  fo  eafily  found  \  and 
we  muft  either  go  through  the  whole  trigonometrical 
procefs,  or  content  ourfelves  with  a  lefs  perfect  appro¬ 
ximation.  The  trigonometrical  procefs  is  not  indeed  dif¬ 
ficult  :  we  muft  find  the  pofition  of  the  plane  through 
the  fun  and  moon.  A  great  circle  through  the  moon 
perpendicular  to  this  is  the  line  of  high  water  \  and  an¬ 
other  perpendicular  circle  cutting  this  at  right  angles  is 
thq  circle  of  low  water. 

But  it  will  be  abundantly  exaCt  to  confider  the  tide  as 
accompanying  the  moon  only. 

Let  NQSE  (fig.  7.)  be  a  feCtion  of  the  terraqueous 
globe,  of  which  N  and  S  are  the  north  and  fouth  poles  g 
and  EO(£  the  equator.  Let  the  moon  be  in  the  direc¬ 
tion  OM,  having  the  declination  BQ.  Let  D  be  any 
place  on  the  earth’s  furface.  Draw  the  parallel  LDC 
of  latitude.  Let  B'F  bf  be  the  ocean,  formed  into  a 
fpheroid,  of  which  B^  is  the  axis  and f¥  the  equator. 

As  the  place  D  is  carried  along  the  parallel  CDL  by 
the  rotation  of  the  earth,  it"  will  pafs  in  fuccefiion  through 
different  depths  of  the  watery  fpheroid.  It  will  have 
high  water  when  at  C  and  L,  and  low  water  when  it 
crolfes  the  circle fOF.  Draw  the  meridian  N  z/G,  and 
the  great  circle  Bdb,  The  arch  G£),  when  converted 
into  lunar  hours  (each  about  62  minutes),  gives  the  du¬ 
ration  of  the  flood  dc  and  of  the  fubfequent  ebb  cd , 
which  happen  while  the  moon  is  above  the  horizon  :  and 
the  arch  EG  will  give  the  durations  of  the  flood  and  of 
the  ebb  which  happen  when  the  moon  is  below  the  hori¬ 
zon.  It  is  evident,  that  thefe  two  floods  and  two  ebbs 
have  unequal  durations.  When  D  is  at  C  it  has  high 
water,  and  the  height  of  the  tide  is  CC'.  For,  the  fphe¬ 
roid  is  fuppofed  to  touch  the  fphere  on  the  equator  /OF, 
fo  that  of  CC'  is  the  difference  between  high  and  low 
water.  At  L  the  the  height  of  the  tide  is  LL'  j  and  if 
we  defcribe  the  circle  LNy,  Cq  is  the  difference  of 
thefe  high  waters,  or  of  thefe  tides. 

Hence  it  appears,  that  the  two  tides  of  one  lunar  day 
may  be  confiderably  different,  and  it  is  proper  to  diftin- 
guifh  them  by  different  names.  We  fhall  call  that  a /?/- 
perior  tide  which  happens  when  the  moon  is  above  the 
horizon  during  high  water.  The  other  may  be  called 
the  inferior  tide .  The  duration  of  the  fuperior  tide  is 
meafured  by  2GQ^,  and  that  of  the  inferior  tide  by 
2EG  ;  and  4GO  meafures  the  difference  between  the 
whole  duration  of  a  fuperior  and  of  an  inferior  tide. 

From  this  conftruCtion  we  may  learn  in  general, 

I.  When  the  moon  has  no  declination,  the  durations  and 
alfo  the  heights  of  the  fuperior  and  inferior  tides  are 
equal  in  all  parts  of  the  world.  For  in  this  cafe  the  tide 
equator  fF  coincides  with  the  meridian  NOS,  and  the 
poles  B'b'  of  the  watery  fpheroid  are  on  the  earth’s  equa¬ 
tor. 

2.  When  the  moon  has  declination,  the  duration  and 
alfo  the  height  of  a  fuperior  tide  at  any  place  is  greater 
than  that  of  the  inferior  y  or  is  lefs  than  it,  according  as 
the  moon’s  declination  and  the  latitude  of  the  place  are* 
of  the  fame  or  oppofite  names.. 

This  is  an  important  circumftance.  It  frequently 
happens  that  the  inferior  tide  is  found  the  greateft  when 
it  fhould  be  the  leaft  y  which  is  particularly  the  cafe  at 
the  Nore.  This  fhows,  without  further  reafoning,  that 
the  tide. at  the  Nore  is  only  a  branch  of  the  regular 

tide*. 


* 


/ 
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The  regular  tide  comes  in  between  Scotland  and  fupplements  of  the  angle  ICB. 


-Tide.  tide. 

'  the  continent  j  and  after  travelling  along  the  coaft 
reaches  the  Thames,  while  the  regular  tide  is  juft  coming 
in  again  between  Scotland  and  the  continent. 

3.  If  the  moon’s  declination  is  equal  to  the  colati¬ 
tude  of  the  place,  or  exceeds  it,  there  will  be  only  one 
tide  in  a  lunar  day.  It  will  be  a  fuperior  or  an  inferior 
tide,  according  as  the  declination  of  the  moon  and  the 
latitude  of  the  place  are  of  the  fame  or  oppofite  kinds. 
For  the  equator  of  the  tide  cuts  the  meridian  in  f  and 
T.  Therefore  a  place  which  moves  in  the  parallel  c  f 
has  high  water  when  at  c,  and  1 2  lunar  hours  after¬ 
wards  has  low  water  when  at  /.  And  any  place  k 
which  is  ftill  nearer  to  the  pole  N  has  high  water  when 
at  £,  and  12  lunar  hours  afterwards  has  low  wTater  at 
m.  Therefore,  as  the  moon’s  declination  extends  to 

*  3°°»  places  farther  north  or  fouth  than  the  lati¬ 

tude  6 0°  will  fometimes  have  only  one  tide  in  a  lunar 
day. 

4.  The  fine  of  the  arch  GO,  w  hich  meafures  £th  of 
the  difference  between  the  duration  of  a  fuperior  and  in¬ 
ferior  tide,  is  =r  tan.  lat.  X  tarn  decl.  For  in  the 
fpherical  triangle  d  OG 

Rad.  :  cotan.  dOG  rrtan.  dG  :  fin.  GO,  and 

Sin. GO  zrtan.  </OQxtan.  //G,  rztan.  decl.  x  tan.  lat. 

Hence  we  fee,  that  the  difference  of  the  durations  of 
the  fuperior  and  inferior  tides  of  the  fame  day  increafe 
Both  with  the  moon’s  declination  and  with  the  latitude 
of  the  place. 

The  different  fituations  of  the  moon  and  of  the  place 
of  obfervation  affedl  the  heights  of  the  tides  no  lefs  re¬ 
markably.  When  the  point  D  comes  under  the  meri¬ 
dian  NB£)  in  -which  the  moon  is  fituated,  there  is  a 
fuperior  high  wrater,  and  the  height  of  the  tide  above 
the  low  water  of  that  day  is  CC'.  When  D  is  at  L, 
the  height  of  the  inferior  tide  is  LL\  The  elevation 
above  the  infcribed  fphere  is  Mxcof.  *y,  y  being  the 
zenith  diftance  of  the  moon  at  the  place  of  obfervation. 
Therefore  at  high  \vater,  wftiich  by  the  theory  is  in  the 
place  dire&ly  under  the  moon,  the  height  of  the  tide  is 
as  the  fquare  of  the  cofine  of  the  moon’s  zenith  or  nadir 
diftance. 

Hence  we  derive  a  conftrudlion  which  folves  all  que- 
ftions  relation  to  the  height  of  the  tides  wTith  great  fa¬ 
cility,  free  from  all  the  intricacy  and  ambiguities  of  the 
algebraic  analyfis  employed  by  Bernoulli. 

With  the  radius  CQ^zIVI  (the  elevation  produced 
by  the  moon  above  the  infcribed  fphere)  defcribe  the 
Fig.  8.  circle  p  QBE  (fig.  8.)  to  reprefent  a  meridian,  of  which 
P  and  p  are  the  poles,  and  EQ  the  equator.  Bifedl 
CP  in  0}  and  round  O  defcribe  the  circle  PBCD. 
Let  M  be  the  place  over  which  the  moon  is  vertical,  and 
Z  be  the  place  of  obfervation.  M£)  is  the  moon’s  de¬ 
clination,  and  ZOis  the  latitude  of  the  place.  Draw 
MC  m ,  ZCN,  cutting  the  fmall  circle  in  A  and  B. 
Draw  AGI  perpendicular  to  CP,  and  drawCf^,  which 
will  cut  off  an  arch  F^zrOM.  A'jZ  and  are  the 
moon’s  zenith  and  nadir  diitances.  Draw  the  diameter 
BD,  and  the  perpendiculars  IK,  GH,  and  AF.  Alfo 
draw  OA,  PA,  AB,  ID. 

Then  DF  is  the  fuperior  tide,  DK  is  the  inferior  tide, 
and  i.  H  is  the  arithmetical  mean  tide. 

For  the  angles  BCA,  PDA,  (landing  on  BA,  are 
equal.  Alio  the  angles  IDB,  ^uCN,  are  equal,  being 


D 


Therefore,  if  BD  be 
made  radius,  DA  and  DI  are  the  fines  of  the  zenith  and  ' 
nadir  diftances  of  the  moon. 

But  BD  :  DA  =  DA  :  DF.  Therefore  DF  =z 
Mx  co f.*y,  nr  the  height  Z  %  of  the  fuperior  tide. 
Alfo  DKzzM  *  cof.  %y\  zr  the  height  n  n(  of  the  inferior 
tide. 

Alfo,  becaufe  IA  is  bifedled  in  G,  KF  is  bife&ed  in 
H,  and  DH  rz - i —  ,  n  the  medium  tide. 

Let  us  trace  the  relation  of  the  confequences  of  the 
various  pofitions  of  Z  and  M,  as  we  formerly  confider- 
ed  the  refults  of  the  various  fituations  of  the  fun  and 
moon. 

Firff,  then,  let  Z  retain  its  place,  and  let  M  gradual¬ 
ly  approach  it  from  the  equator.  When  M  is  in  the 
equator,  A  and  I  coincide  with  C,  and  the  three  points 
F,  K,  and  H,  coincide  in  i. 

As  M  approaches  to  Z,  A  and  I  approach  to  B  and 
D  ;  DF  increafes,  and  DK  diminifties.  The  fuperior 
or  inferior  tide  is  greateft  when  the  moon  is  in  M  or 
in  N  \  and  DF  is  then  =  M.  As  the  moon  paffes  to 
the  northward  of  the  place,  the  fuperior  and  inferior 
tides  both  diminifti  till  I  comes  to  D;  at  which  time 
M£)  is  equal  to  ZP,  and  there  is  no  inferior  tide.  This 
however  cannot  happen  if  %  P  is  greater  than  30°,  be¬ 
caufe  the  moon  never  goes  farther  from  the  equator.  M 
ftill  going  north,  we  have  again  a  perpendicular  from  I 
on  BD,  but  below  I,  indicating  that  the  inferior  tide, 
now  meafured  by  DK,  belongs  to  the  hemifpheroid 
next  the  moon.  Alfo,  as  M  advances  from  the  equator 
northward,  DH  diminifties  continually.  Firft,  while 
H  lies  between  O  and  B,  becaufe  G  approaches  O  \ 
and  afterwards,  when  G  is  above  O  and  H  lies  between 
O  and  D.  It  is  otherwife,  however,  if  ZQ^  is  greater 
than  45"  •  for  then  DB  is  inclined  to  E£)  the  other 
way,  and  DH  increafes  as  the  point  G  rifes. 

In  the  next  place,  let  M  retain  its  pofition,  and  Z 
proceed  along  the  meridian. 

Let  us  begin  at  the  equator,  or  fuppofe  £)  the  place 
of  obfervation.  BD  then  coincides  with  CP,  and  the 
three  lines  DF,  DK,  and  DPI,  all  coincide  with  PG, 
denoting  the  two  equal  tides  Qy  and  E<?  and  their  me¬ 
dium,  equal  to  either.  As  Z  goes  northward  from  £) , 
BOD  detaches  itfelf  from  COP ;  the  line  DF  increafes, 
while  DK  and  DH  diminifti.  When  Z  has  come  to 
M,  F  and  B  coincide  with  A,  and  DK  and  DH  are  ftill 
more  diminifhed.  When  Z  paffes  M,  all  the  three 
lines  DF,  DK,  and  DH,  continue  to  diminifti.  When 
Z  comes  to  latitudes  45*,  DB  is  parallel  to  IA  and 
E£)  ,  and  the  point  H  coincides  with  O.  This  fitua- 
tion  of  Z  has  the  peculiar  property  that  DH  (now  DO) 
is  the  fame,  whatever  be  the  declination  of  the  moon. 
For  I A  being  always  parallel  to  DB,  OK  and  OF  will 
be  equal,  and  DO  will  be  half  of  DK  and  DF,  how¬ 
ever  they  may  vary.  When  Z  gets  fo  far  north  that 
ZP  is  zr  M£)  ,.  the  diameter  b  d  falls  on  1 5  fo  that  dh 
vanifties,  and  we  have  only  df  And  wThen  Z  goes 
ftill  farther  north,  d k  appears  on  the  other  fide  of  I. 
When  Z  arrives  at  the  pole,  BD  again  coincides  with 
PC,  D  wTith  C,  and  DF,  DK,  and  DH,  coincide  wfith 
CG. 

Thefe  variations  of  the  points  F,  K,  and  H,  indicate 
the  following  phenomena. 
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Title.  i.  The  greateff  tides  happen  when  the  moon  is  in  the 
f  zenith  or  nadir  of  the  place  of  obfervation  :  for  then 
the  point  B  coincides  with  A,  and  Dt  becomes  DB  3 
that  is,  :zz  M,  indicating  the  full  tide  BB'. 

2.  When  the  moon  is  in  the  equator,  the  fuperior  and 
inferior  tides  have  equal  heights,  rz  M  *  coi.2  lat.  For 
then  A  and  I  coincide  with  C,  and  the  points  F  and  K 
coincide  in  /,  and  D  i  is  zr  DB  *  cof.2  BDC,  =zM  *  cof.2 
lat. 

3.  If  the  place  of  obfervation  is  in  the  equator,  the 
inferior  and  fuperior  tides  are  again  equal,  whatever  is 
the  moon’s  declination  :  For  then  B  coincides  with  C, 
and  the  points  F,  K,  and  H,  coincide  with  G  3  and  PG 
X  PC  •  cof.2  APG,  =r  M  •  cof.2  decl.  moon. 

4.  The  fuperior  tides  are  greater  or  lefs  than  the  in¬ 
ferior  tides  according  as  the  latitude  and  declination  are 
of  the  fame  or  of  oppofite  names.  For  by  making  Q/ 
rzQZ,  and  drawing  £  C  «,  cutting  the  fmall  circle  in  /3, 
we  tee  that  the  figure  is  reVerfed.  The  difference  be¬ 
tween  the  fuperior  and  inferior  tides  is  KF,  or  IAx 
cofin.  of  the  angle  formed  by  IA  and  DB  3  that  is,  of 
the  angle  BD£,  which  k  the  complement  of  twice 
Z£);  becaufe  BOCrz2ZC£).  Now  IA  is  2GA, 
zr  2OA  •  fin.  2  MQ=PC  •  fin.  2  MQ,  rz  M  *  fin. 
2  decl.  Therefore  the  difference  of  the  fuperior  and  in¬ 
ferior  tides  is  M*  fin.  2  declin.  fin.  2  lat. 

5.  If  the  colatitude  be  equal  to  the  declination,  or  lefs 
than  it,  there  will  be  no  inferior  tide,  or  no  fuperior  tide, 
according  as  the  latitude  of  the  place  and  declination  of 
the  moon  are  of  the  fame  or  oppofite  names. 

For  when  PZ  zz  MQ,  D  coincides  with  I,  and  IK 
vanifhes.  When  PZ  is  lefs  than  MQ ,  the  point  D  is 
between  C  and  I,  and  the  point  Z  never  paffes  through 
the  equator  of  the  watery  fpheroid  3  and  the  low  water 
of  its  only  tide  is  really  the  fummit  of  the  inferior  tide. 

6.  At  the  pole  there  is  no  daily  tide  :  but  there  are 
two  monthly  tides  zrM  *  fin.2  declin.  and  it  is  low  wa¬ 
ter  when  the  moon  is  in  the  equator. 

The  medium  tide,  reprefented  by  DH,  is  zz:M  X 


I  -f-cofi  2  lat.  X  cof.  2  decliru 


For  DHrzDO  +  OH. 


Now  OH  is  equal  to  OG  Xcof.  GOHizrOG  •  cof.  2ZQ. 
And  OGrzO  A  *  cof.  GOA,  zzO A  *cof.  2M Q.  There¬ 
fore  OHzzOA  -  cof.  2ZO  *  cof.  2MQ.  Therefore  DH 
zzOA-f-OA  •  cof.  2ZQ/“ cof.  2MQ  zz 
1  -J-cof.  2ZQ  *  cof.  2  MO 


MX 


Let  this  for  the  fu¬ 


ture  be  called  m. 

N.  B.  The  moon’s  declination  never  exceeds  30°. 
Therefore  cof.  2M(^  is  always  a  pofitive  quantity,  and 
never  lefs  than  £,  which  is  the  cofine  of  6o°.  While 
the  latitude  is  lefs  than  450,  cof.  2  lat.  is  alfo  a  pofi¬ 
tive  quantity.  When  it  is  precifely  450  the  cofine  of 
its  double  is  0  ;  and  when  it  is  greater  than  45,  the  co- 
ilne  of  its  double  is  negative.  Hence  we  fee, 

1.  That  the  medium  tides  are  equally  affedled  by  the 
northern  and  fouthern  declinations  of  the  moon. 

2.  If  the  latitude  of  the  place  is  450,  the  medium  tide 
is  always  £  M.  This  is  the  reafon  why  the  tides  along 
the  coafis  of  Fiance  and  Spain  are  fo  little  affe&ed  by 
the  declination  of  the  moon. 

3.  If  the  latitude  is  lefs  than  450,  the  mean  tides  in- 
creafe  as  the  moon’s  declination  diminiilies.  The  con¬ 
trary  happens  if  ZO  is  greater  than  450.  For  DH  in- 
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creates  or  diminilhes  while  the  point  G  feparates  from  C  Tide, 
according  as  the  angle  COD  is  greater  or  lefs  than  ""  J 

COB  3  that  is,  according  as  PCZ  is  greater  or  lefs  than 

ZC&* 

4.  When  Z  is  in  the  equator,  H  coincides  with  G,  and 
the  effect  of  the  moon’s  declination  on  the  height  of  the 
tides  is  the  molt  fenfible.  The  mean  tide  is  then  zz  M 
i  -j-  cof.  2  MQ 
2 

All  that  we  have  now  faid  may  be  faid  of  the  folar 
tide,  putting  S  in  place  of  M. 

Alfo  the  fame  things  hold  true  of  fpring  tides  putting 
M-}-S  in  place  of  M. 

But  in  order  to  afeertain  the  effects  of  declination  and 
latitude  on  other  tides,  we  muff  make  a  much  more 
complicated  conffru&ion,  even  though  we  fuppofe  both 
luminaries  in  the  ecliptic.  For  in  this  cafe  the  two  de- 
preffed  poles  of  the  watery  fpheroid  are  not  in  the  poles 
of  the  earth  3  and  therefore  the  fe&ions  of  the  ocean, 
made  by  meridians,  are  by  no  means  ellipfes. 

In  a  neap  tide,  the  moon  is  verticai  at  B  (fig.  7.  or  8.), Fig.  7.  or?, 
and  the  fun  at  fome  point  of /F,  90°  from  B.  If  O  be 
this  point,  the  conftrucffion  lor  the  heights  of  the  tides 
may  be  made  by  adding  to  both  the  fuperior  and  inferior 
tides  for  any  point  D,  the  quantity  M-f-b  — Tfh  or  DK 

fin.2  2  Q 


col'.2  MQ’ 


as  is  evi- 


X  fin.2  d  O,  zz;  M  4-  S  —  tide  x 
dent. 

But  if  the  fun  be  vertical  at  d ,  d  will  be  the  bigheff 
part  of  the  circle  /OF,  and  no  correction  is  neceffary. 
But  in  this  cafe  the  circle  of  high  water  will  be  inclined 
to  the  meridian  in  an  angle  equal  to  d BO  (fig.  7.),  and 
neither  the  times  nor  elevations  of  high  water  will  be  pro¬ 
perly  sfeertained,  and  the  error  in  time  may  be  confider- 
able  in  high  latitudes. 

The  inaccuracies  are  not  fo  great  in  intermediate  tides, 
and  refpeCt  chiefly  the  time  of  high  water  and  the  height 
of  low  water. 

The  exa£l  computation  is  very  tedious  and  peculiar, 
fo  that  it  is  hardly  poffible  to  give  any  account  of  a  re¬ 
gular  progiefs  of  phenomena  3  and  all  we  can  do  is,  to 
afeertain  the  precife  heights  of  detached  poinfs.  For 
which  reafons,  we  muff  content  ourfelves  with  the  con- 
ftruCtion  already  given.  It  is  the  exaft  geometrical  ex- 
prefiion  of  Bernoulli’s  analyfis,  and  its  confequences  now 
related  contain  all  that  he  has  inveffigated.  We  may 
accommodate  it  very  nearly  to  the  real  ffate  of  things, 
by  fuppofing  PC  equal,  not  to  CO  of  fig.  4.  but  to  MS* 
exhibiting  the  whole  compound  tide.  And  the  point  B, 
inffead  of  reprefenting  the  moon’s  place,  muff  reprefent 
the  place  of  high  water. 

Thus  have  we  obtained  a  general,  though  not  very 
accurate,  view  of  the  phenomena  which  muff  lake  place 
in  different  latitudes  and  in  different  declinations  of  the 
fun  and  moon,  provided  that  the  phyfical  theory  which 
determines  the  form  and  pofition  of  the  watery  fpheroid 
be  juff.  We  have  only  to  compute,  by  a  very  fimple 
procefs  of  fpherical  trigonometry,  the' place  of  the  pole 
of  this  fpheroid..  The  fecond  coriffru&ion,  in  fin.  g. 
fiiows  us  all  the  circumffances  of  the  time  and  height  of 
high  water  at  any  point.  It  will  be  recolle&ed,  that  in 
computing  this  place  of  the  pole,  the  anticipation  of  20 
degrees,  arifing  from  the  inertia  of  the  waters,  muff  be 
attended  to. 

3  1  Were 


/ 


Tide. 
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\\  eie  we  to  inftitute  a  comparison  of  this  theory  with  of  a  very  large  fpring  tide. 


obfervation,  without  farther  consideration,  we  fhould  ftill 
find  it  unfavourable,  partly  in  refpedt  of  the  heights  of 
the  tides,  and  more  remaikably  in  refpe£t  of  the  time 
of  low  water.  We  mull  again  confider  the  effects  of 
the  inertia  of  the  waters,  and  recoiled!,  that  a  regular 
theoretical  tide  differs  very  little  in  its  progrefs  from  the 
motion  of  a  wave.  Even  along  the  free  ocean,  its  mo¬ 
tion  much  refembles  that  of  any  other  wave.  All  waves 
are  propagated  by  an  ofcillatory  motion  of  the  waters, 
precifely  fimilar  to  that  of  a  pendulum.  It  is  well 
known,  that  if  a  pendulum  receive  a  fmall  impulfe  in 
the  time  of  every  defeent,  its  vibrations  may  be  increas¬ 
ed  to  infinity.  Did  the  fucceffive  a&ions  of  the  fun  or 
moon  juft  keep  time  with  the  natural  propagation  of  the 
tides,  or  the.  natural  ofcillations  of  the  waters,  the  tides 
would  alfo  augment  to  infinity  :  But  there  is  an  infinite 
odds  againfl  this  exa&  adjuftment.  It  is  much  more 
probable  that  the  aftion  of  to-day  interrupts  or  checks 
the  ofcillation  produced  by  yefterday’s  a&ion,  and  that 
the  motion  which  we  perceive  in  this  day’s  tide  is  what 
remains,  and  is  compounded  with  the  action  of  to-day. 
I  his  being  the  cafe,  we  fhould  expect  that  the  nature 
of  any  tide  will  depend  much  on  the  nature  of  the  pre¬ 
ceding  tide.  ^  Therefore  we  fhould  expedt  that  the  Supe¬ 
rior  and  inferior  tides  of  the  fame  day  will  be  more  near¬ 
ly  equal  than  the  theory  determines.  The  whole  courfe 
o/  observation  confirms  this.  In  latitude  450,  the  Supe¬ 
rior  and  inferior  tides  of  one  day  may  differ  in  the  pro¬ 
portion  of  2  J  to  i ,  and  the  tides  correfponding  to  the 
greateft  and  leaf!  declinations  of  the  moon  may  differ 
nearly  as  much.  But  the  difference  of  the  Superior  and 
infeiior  tides,  as  they  occur  in  the  lift  of  Observations 
at  Rochefort,  is  not  the  third  part  of  this,  and  the 
changes  made  by  the  moon’s  declination  is  not  above 
one-half.  Ihcrefore  we  (hall  come  much  nearer  the 
true  meafure  of  a  Spring  tide,  by  taking  the  arithme¬ 
tical  mean,  than  by  taking  either  the  Superior  or  in¬ 
ferior. 

We  fhould  expect  lefs  deviation  from  the  theory  in 
the  gradual  diminution  of  the  tides  from  fpring  tide  to 
Jieap  tide,  and  in  the  gradual  changes  of  the  medium 
tide  by  idle  decimation  of  the  moon  y  becaufe  the  fuccef- 
five  changes  are  very  fmall ;  and  when  they  change  in 
kind,  that  is,  diminifh  after  having  for  Some  time  aug¬ 
mented,  the  change  is  by  infenfible  degrees.  This  is 
moft  accurately  confirmed  by  obfervation.  The  vaft 
collection  made  by  Caffini  of  the  Observations  at  Breft 
being  examined  by  Bernoulli,  and  the  medium  of  the 
iwro  tides  in  one  day  being  taken  for  the  tide  of  that 
day,  he  found  Such  an  agreement  between  the  pro¬ 
gression  of  thefe  medium  tides  and  the  progreflion  of 
the  lines  MS  of  fig.  4.  that  the  one  Seemed  to  be 
calculated  by  the  other.  He  found  no  lefs  agreement 
m  the  changes  of  the  medium  tides  by  the  moon’s  decli¬ 
nation. 

In  like  manner,  the  changes  produced  by  the  differ¬ 
ent  diftances  of  the  moon  from  the  earth,  were  found 
abundantly  conformable  to  the  theory,  although  not  fo 
exaCt  as  the  other.  This  difference  or  inferiority  is  eafily 
accounted  for :  When  the  moon  changes  in  her  mean 
diftancc,  one  of  the  neap  tides  is  uncommonly  fmall, 
and  therefore  the  fucceffive  diminutions  are  very  great, 
and  one  tide  fenfibly  affeCts  another.  The  fame  circum- 
ftance  operates  when  file  changes  in  apogee,  by  reafen 


I  D 

^  0  And  the  changes  corre¬ 

sponding  both  to  the  fun’s  diftance  from  the  earth  and  ' 
his  declination  agreed  almoft  exactly . 

All  thefe  things  confidered  together,  we  have  abun¬ 
dant  reafon  to  conclude,  that  not  only  the  theory  itfelf 
is  juft  in  principle  (a  thing  wdiich  no  intelligent  natura- 
lift  can  doubt),  but  alfo  that  the  data  wrhich  are  affumed 
in  the  application  are  properly  chofen  ,  that  is,  that  the 
proportion  of  tw’o  to  five  is  very  nearly  the  true  propor¬ 
tion  of  the  mean  Solar  and  lunar  forces.  If  we  now 
compute  the  medium  tide  for  any  place  in  fucceffion, 
from  fpring  tide  to  neap  tide,  and  ftill  more,  if  we 
compute  the  Series  of  times  of  their  occurrence,  u7e 
fhall  find  as  great  an  agreement  as  can  be  defired. 
Not  but  that  there  are  many  irregularities  5  but  thefe 
are  evidently  fo  anomalous,  that  wre  can  aferibe  them 
to  nothing  but  circumftances  which  are  purely  local. 

This  general  rule  of  computation  muff  be  formed  in 
the  following  manner  : 

The  fpring  tide,  according  to  theory,  being  called  A, 
and  the  neap  tide  B,  recollect  that  the  fpring  tide,  ac¬ 
cording  to  the  regular  theory,  is  meafured  by  M-f  S. 
liecolledt  alfo,  that  when  the  lunar  tide  only  is  confider¬ 
ed  the  Superior  fpring  tide  isMxfin.%  ZM  (fig.  8.). 
But  when  w'e  confider  the  action  of  twro  adjoining  tides 
on  each  other,  we  find  it  Safer  to  take  the  medium  of 
the  Superior  and  inferior  tides  for  the  meafure }  and  this 

,%  Mw  1  +c°f*a  2  ZO  x  cof.  2  MO  ,  ... 

IS  ^  - - - •.  Let  this  be  call¬ 

ed  m.  ^  This  being  totally  the  effeft  of  M  as  modified 
by  latitude  and  declination,  may  be  taken  as  its  pro¬ 
per  meafure,  by  which  w?e  are  to  calculate  the  other 
tides  of  the  monthly  Series  from  fpring  tide  to  neap 
tide. 

In  like  manner,  we  muff  compute  a  value  for  S,  as 
modified  by  declination  and  latitude  3  call  this  j*.  Then 
fay, 

M  +  S  :  A=m-!rs  :  Ax^. 

1  his  fourth  proportional  will  give  the  fpring  tide  as 
modified  for  the  given  declination  of  the  luminaries,  and 
the  latitude  of  the  place. 

Now  recollect,  that  the  medium  tide,  wThen  the  lumi¬ 
naries  are  in  the  equator,  is  Axcof.*  lat.  Therefore 
let  F  be  the  fpring  tide  obferved  at  any  place  when  the 
luminaries  are  in  the  equator  5  and  let  this  be  the  me¬ 
dium  of  a  great  many  obfeivations  made  in  thefe  cir¬ 
cumftances.  This  gives  A  •  cof.2  lat.  (as  modified  by 
the  peculiar  circumftances  of  the  place)  =F.  There¬ 
fore  the  fourth  proportional  now  given  changes  to  Fx 


?n-\-s 


M-f-S  •  cof.2  lat. 


And  a  fimilar  fubffitute  for  B  is  G 


X 


M  —  S-  cof.2  lat. 

Laffly,  To  accommodate  our  formulae  to  every  di¬ 
ftance  of  the  eaith  from  the  fun  and  moon,  let  D  and  A 
be  the  mean  diftances  of  the  fun  and  moon,  and  d  and  S 
their  diftances  at  the  given  time  j  and  then  the  two  Sub¬ 
stitutes  become 


A3  d*  M-f  $3  D3S 
(M  +  S) 

A*d*M—  PD*S 
d*  P  (M  —  S) 


X  Fx 


m  -f  s 


XG  X 


(M-f-S)cof.2  lat. 


Title. 


(M  —  S)  cok2  lat." 


The 
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Tide.  The  half  fum  of  thefe  two  quantities  will  be  the  MC, 
*""v "  '  and  their  half  difference  will  be  the  SC,  of  fig.  4.  with 

which  we  may  now  operate,  in  order  to  find  the  tide  for 
any  other  day  of  the  menflrual  feries,  by  means  of  the 
elongation  a  of  the  moon  from  the  fun  ;  that  is,  we  mull 
fay  MCff-CSr  MC  —  CSzzrtan.  a  :  tan.  b  ;  then  X’zz 

— a nd  — - — .  And  MS,  the  height  of  the 

tide,  isMCxcof.  2^-f-CSxcof.  2x. 

Such  is  the  general  theory  of  the  tides,  deduced  from 
the  principle  of  univerfal  gravitation,  and  adjufled  to 
that  proportion  of  the  folar  and  lunar  forces  which  is 
mod  confident  with  other  celeftial  phenomena.  The 
comparifon  of  the  greated  and  lead  daily  retardations  of 
the  tides  was  with  great  judgement  preferred  to  the  pro¬ 
portion  of  fpring  and  neap  tides,  feledled  by  Sir  Ifaac 
Newton  for  this  purpofe.  This  proportion  mud  depend 
on  many  local  circumdances.  When  a  wave  or  tide 
comes  to  the  mouths  of  two  rivers,  and  fends  a  tide  up 
each,  and  another  tide  of  half  the  magnitude  comes  a 
fortnight  after  ;  the  proportion  of  tides  fent  up  to  any 
given  places  of  thefe  rivers  may  be  extremely  different. 
Nay,  the  proportion  of  tides  fent  up  to  two  diflant 
places  of  the  fame  river  can  hardly  be  the  fame  }  nor 
are  they  the  fame  in  any  river  that  we  know.  It  can 
be  demonftrated,  in  the  drifted  manner,  that  the  farther 
we  go  up  the  river,  where  the  declivity  is  greater,  the 
neap  tide  will  be  fmaller  in  proportion  to  the  fpring 
tide.  But  it  does  not  appear  that  the  time  of  fucceffion 
of  the  different  tides  will  be  much  affefted  by  local  cir- 
cumflances.  The  tide  of  the  fecond  day  of  the  moon 
being  very  little  lefs  than  that  of  the  fird,  will  be  near¬ 
ly  as  much  retarded,  and  the  intervals  between  their 
arrivals  cannot  be  very  different  from  the  real  intervals 
of  the  undifturbed  tides  *,  accordingly,  the  fucceffion  of 
the  highefl  to  the  higheft  but  one  is  found  to  be  the 
fame  in  all  places.,  when  not  difiurbed  by  different  winds. 
In  like  manner,  the  fucceffion  of  the  lowed  and  the 
lowed  but  one  is  found  equally  invariable  5  and  the 
highefl  and  the  lowed  tides  obferved  in  any  place  mnjl 
be  accounted  the  fpring  and  neap  tides  of  that  place, 
whether  they  happen  on  the  day  of  full  and  half  moon 
or  not.  Nay,  we  can  fee  here  the  explanation  of  a  ge¬ 
neral  deviation  of  the  theory  which  we  formerly  no¬ 
ticed.^  A  low  tide,  being  lefs  able  to  overcome  ob- 
ftruftions,  will  be  fooner  dopped,  and  the  neap  tides 
diould  happen  a  little  earlier  than  by  the  undidurbed 
theory. 

.With  all  thefe  corrections,  the  theory  now7  delivered 
will  be  found  to  correfpond  with  obfervation,  with  all 
the  exaftnefs  that  we  can  reafonably  expeft.  We  had 
an  opportunity  of  comparing  it  with  the  phenomena  in 
a  place  where  they  are  very  lingular,  viz.  in  the  harbour 
of  Bilfededt  in  Iceland.  The  equator  of  the  watery 
fbheroid  frequently  paffes  through  the  neighbourhood  of 
this  place,  in  a  variety  of  pofitions  with  refpeft  to  its 
parallel  of  diurnal  revolution,  and  the  differences  of  fu- 
p.erior  and  inferior  tides  are  mod  remarkable  and  va¬ 
rious.  We  found  a  wonderful  conformity  to  the  mod 
diverfified  circumdances  of  the  theory. 

There  is  a  period  of  18  years,  refpefting  the  tides  in 
Iceland,  taken  notice  of  by  the  ancient  Saxons  ;  but 
it  is  not  didinftly  defcribed.  Now  this  is  the  period 
of  the  moon’s  nodes,  and  of  the  greated  and  lead*  incli¬ 


nation  of  her  orbit  to  the  equator.  It  is  therefore  the  Tide. 

period  of  the  pofitions  of  the  equator  of  the  tides  ' - 

which  ranges  round  this  ifland,  and  very  fenfibly  affefts 
them. 

Hitherto  we  have  fuppofed  the  tides  to  be  formed  on 
an  ocean  completely  covering  the  earth.  Let  us  fee 
how  thofe  may  be  determined  which  happen  in  a  fmall 
and  confined  fea,  fuch  as  the  Cafpian  or  the  Black  fea. 

The  determination  in  this  cafe  is  very  fimple.  As  no 
fupply  of  water  is  fuppofed  to  come  into  the  bafon,  it  rs 
fufceptible  of  a  tide  only  by  finking  at  one  end  and  ri- 
fing  at  the  other.  This  may  be  illudrated  by  fig.  6. 
where  C  j,  C  7/,  are  two  perpendicular  planes  bounding 
a  fmall  portion  of  the  natural  ocean.  The  water  will 
fink  at  2;  and  rife  at  x,  and  form  a  furface  0  t  r  parallel 
to  the  equilibrated  furface  y  s.  It  is  evident  that  there 
will  be  high  water,  or  the  greated  podible  rife,  at  r, 
when  the  bafon  comes  to  that  pofition  where  the  tan¬ 
gent  is  mod  of  all  inclined  to  the  diameter.  This  will 
be  when  the  angle  t  CB  is  450  nearly,  and  therefore 
three  lunar  hours  after  the  moon’s  fouthing  ;  at  the  fame 
time,  it  will  be  low  water  at  the  other  end.  It  is  plain 
that  the  rife  and  fall  mud  be  exceedingly  fmall,  and  that 
there  will  be  no  change  in  the  middle.  The  tides  of 
this  kind  in  the  Cafpian  fea,  in  latitude  450,  whofe  ex¬ 
tent  in  longitude  does  not  exceed  eight  degrees,  are  not 
above  feven  inches  ;  a  quantity  fo  fmall,  that  a  flight 
breeze  of  wind  is  fufficient  to  check  it,  and  even  to  pro¬ 
duce  a  rife  of  the  waters  in  the  oppofite  direftion.  We 
have  not  met  with  any  accounts  of  a  tide  being  obferved 
in  this  fea. 

It  fliould  be  much  greater,  though  ftill  very  finall,  in 
the  Mediterranean  fea.  Accordingly,  tides  are  obferved 
there,  but  dill  more  remarkably  in  the  Adriatic,  for  a 
reafon  which  will  be  given  by  and  by.  We  do  not 
know  that  tides  have  been  obferved  in  the  great  lakes 
of  North  America.  Thefe  tides,  though  fmall,  fhculd 
be  very  regular. 

Should  there  be  another  great  bafon  in  the  neigh¬ 
bourhood  of  c  x ,  lying  ead  or  wed  of  it,  we  fhould  ob- 
ferve  a  curious  phenomenon.  It  would  be  low  water  on 
one  fide  of  the  fliore  3  when  it  is  high  water  on  the 
other  fide  of  this  partition.  If  the  tides  in  the  Euxine 
and  Cafpian  feas,  or  in  the  American  lakes  which  are 
near  each  other,  could  be  obferved,  this  phenomenon 
fhould  appear,  and  would  be  one  of  the  prettied  exam¬ 
ples  of  univerfal  gravitation  that  can  be  conceived. 
Something  like  it  is  to  be  feen  at  Gibraltar.  It  is  high 
water  on  the  ead  fide  of  the  rock  about  10  o’clock  at 
full  and  change,  and  it  is  high  water  on  the  wed  fide, 
not  a  mile  didant,  at  12.  This  difference  is  perhaps 
the  chief  caufe  of  the  fingular  current  which  is  obferved 
in  the  Straits  mouth.  There  are  three  currents  obferv¬ 
ed  at  the  fame  time,  which  change  Their  direftions 
every  12  hours.  The  fmall  tide  of  the  Mediterranean 
proceeds  along  the  Barbary  fliore,  which  is  very  u’  i- 
fbrm  all  the  way  from  Egypt,  with  tolerable  regularity. 

But  along  the  northern  fide,  where  it  is  greatly  cb- 
d rinfled  by  Italy,  the  iflands,  and  the  ead  coad  of 
Spain,  it  fe*s  very  irregularly  •  and  the  perceptible  high 
water  on  the  Spanifh  coad  differs  four  hours  from  that 
of  the  fouthern  coad.  Thus  it  happens,  that  one  tide 
ranges  round  Europa  point,  and  another  along  the  fliore 
near  Ceuta,  and  there  is  a  third  current  in  the  middle 
different  from  both.  Its  general  diredlion  is  from  the 
3  I  2  Atlantic 
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Atlantic  ocean  into  the  Mediterranean  fea,  but  it  fome- 
J  times  comes  out  when  the  ebb  tide  in  the  Atlantic  is 
confiderable. 

Suppofe  the  moon  over  the  middle  of  the  Mediter¬ 
ranean.  The  furface  of  the  fea  will  be  level,  and  it  will 
be  half  tide  at  both  ends,  and  therefore  within  the 
Straits  of  Gibraltar.  But  without  the  Straits  it  is  with¬ 
in  half  an  hour  of  high  water.  Therefore  there  will  be 
a  current  fetting  in  from  the  Atlantic.  About  three 
and  an  half  hours  after,  it  is  high  water  within  and  half 
ebb  without.  The  current  now  fets  out  from  the  Me¬ 
diterranean.  Three  hours  later,  it  is  low  water  with¬ 
out  the  Straits  and  half  ebb  within  ;  therefore  the  cur¬ 
rent  has  been  fetting  out  all  this  while.  Three  hours 
later,  it  is  half  flood  without  the  Straits  and  low  water 
within,  and  the  current  is  again  fetting  in,  &c. 

Were  the  earth  fluid  to  the  centre,  the  only  fenfible 
motion  of  the  waters  would  be  up  and  down,  like  the 
waves  on  the  open  ocean,  which  are  not  brufhed  along 
by  ftrong  gales.  But  the  fhallownefs  of  the  channel 
makes  a  horizontal  motion  neceffary,  that  water  may  be 
fupplied  to  form  the  accumulation  of  the  tide.  When 
this  is  formed  on  a  flat  fhelving  coafl,  the  water  muff 
flow  in  and  out,  on  the  flats  and  fands,  while  it  rifes 
and  falls.  Thefe  horizontal  motions  muft  be  greatly 
modified  by  the  channel  or  bed  along  which  they  move. 
When  the  channel  contrafts  along  the  line  of  flowing 
water,  the  wave,  as  it  moves  up  the  channel,  and  is 
checked  by  the  narrowing  fhores,  muft  be  reflected 
back,  and  keep  a-top  of  the  waters  ftill  flowing  in  un¬ 
derneath.  Thus  it  may  rife  higher  in  thefe  narrow  feas 
than  in  the  open  ocean.  This  may  ferve  to  explain  a 
little  the  great  tides  which  happen  on  fome  coafls,  fuch 
as  the  coaft  of  Normandy.  At  St  Malo  the  flood  fre¬ 
quently  rifes  50  feet.  But  we  cannot  give  any  thing 
like  a  full  or  fatisfaftory  account  of  thefe  Angularities. 
In  the  bay  of  Fundy,  and  particularly  at  Annapolis 
Royal,  the  water  fometimes  rifes  above  ico  feet.  This 
feems  quite  inexplicable  by  any  force  of  the  fun  and 
moon,  which  cannot  raife  the  waters  of  the  free  ocean 
more  than  eight  feet.  Thefe  great  floods  are  unqueftion- 
ably  owing  to  the  proper  timing  of  certain  ofcillations 
or  currents  adjoining,  by  which  they  unite,  and  form 
one  of  great  force.  Such  violent  motions  of  water  are 
frequently  feen  on  a  fmall  fcale  in  the  motions  of  brooks 
and  rivers  ;  but  we  are  too  little  acquainted  with  hy¬ 
draulics  to  explain  them  with  any  precifton. 

We  have  feen  that  there  is  an  ofcillation  of  waters 
formed  under  the  fun  and  moon  5  and  that  in  confe- 
quence  of  the  rotation  of  the  earth,  the  inertia  and  the 
want  of  perfeft  fluidity  of  the  waters,  and  obftruftions 
in  the  channel,  this  accumulation  never  reaches  the 
place  where  it  would  finally  fettle  if  the  earth  did  not 
turn  round  its  axis.  The  confequence  of  this  muft  be  a 
general  current  of  the  wraters  from  eaft  to  weft.  This 
may  be  feen  in  another  way.  The  moon  in  her  orbit 
round  the  earth  has  her  gravity  to  the  earth  diminifhed 
by  the  fun’s  diflurbing  force,  and  therefore  moves  in  an 
orbit  lefs  incurvated  than  fhe  w7ould  defcribe  independent 
of  the  fun’s  aftion.  She  therefore  employs  a  longer 
time.  If  the  moon  were  fo  near  the  earth  as  almoft  to 
touch  it,  the  fame  thing  would  happen.  Therefore  fup- 
pofe  the  moon  turning  round  the  earth,  almoft  in  con- 
iaft  with  the  equator,  with  her  natural  undifturbed  pe¬ 


riodic  time,  and  that  the  earth  is  revolving  round  its 
axis  in  the  fame  time,  the  moon  would  remain  continu¬ 
ally  above  the  fame  fpot  of  the  earth’s  furface  (fuppofe 
the  city  of  Quito),  and  a  fpeftator  in  another  planet 
W’ould  fee  the  moon  always  covering  the  fame  fpot.  Now 
let  the  fun  aft.  This  will  not  afFeft  the  rotation  of  the 
earth,  becaufe  the  aftion  on  one  part  is  exaftly  balanced 
by  the  aftion  on  another.  But  it  will  afFeft  the  moon. 
It  will  move  more  (lowly  round  the  earth’s  centre,  and 
at  a  greater  diftance.  It  will  be  left  behind  by  the  city 
of  Quito,  which  it  formerly  covered.  And  as  the  earth 
moves  round  from  weft  to  eaft,  the  moon,  moving  more 
(lowly,  will  have  a  motion  to  the  weft  with  refpeft  to 
Quito.  In  like  manner,  every  particle  of  wrater  has  its 
gravity  diminifhed,  and  its  diurnal  motion  retarded  3 
and  hence  arifes  a  general  motion  or  current  from  eaft 
to  weft.  This  is  very  diftinftly  perceived  in  the  At¬ 
lantic  and  Pacific  oceans.  It  comes  round  the  Cape  of 
Good  Hope,  ranges  along  the  coaft  of  Africa,  and  then 
fets  direftly  over  to  America,  where  it  meets  a  fimilar 
ftream  which  comes  in  by  the  north  of  Europe.  Meet¬ 
ing  the  fhores  of  America,  it  is  deflefted  both  to  the 
fouth  along  the  coaft  of  Brazil,  and  to  the  north  along 
the  North  American  fhores,  where  it  forms  wrhat  is  call¬ 
ed  the  Gulf  Stream ,  becaule  it  comes  from  the  gulf  of 
Mexico.  This  motion  is  indeed  very  flow,  this  being 
fufficient  for  the  accumulation  of  feven  or  eight  feet  011 
the  deep  ocean  \  but  it  is  not  altogether  infenfible. 

We  may  expeft  differences  in  the  appearances  on  the 
weftern  fhores  of  Europe  and  Africa,  and  on  the  weftern 
fhore  of  America,  from  the  appearances  on  the  eaftern 
coafts  of  America  and  of  Afia,  for  the  general  current 
obftrufts  the  waters  from  the  weftern  fhores,  and  fends 
them  to  the  eaftern  (hores.  Alfo  when  we  compare  the 
wide  opening  of  the  northern  extremity  of  the  Atlantic 
ocean  with  the  narrow  opening  between  Kamtfchatka 
and  America,  we  fhould  expeft  differences  between  the 
appearances  on  the  weft  coafls  of  Europe  and  of  Ame¬ 
rica.  'Fhe  obfervations  made  during  the  circumnaviga¬ 
tions  of  Captain  Cook  and  others  (how  a  remarkable 
difference.  All  along  the  weft  coaft  of  North  America 
the  inferior  tide  is  very  trifling,  and  frequently  is  not 
perceived. 

In  the  very  fame  manner,  the  difturbing  forces  of  the 
fun  and  moon  form  a  tide  in  the  fluid  air  which  fur- 
rounds  this  globe,  confifting  of  an  elevation  and  de- 
preflion,  which  move  gradually  from  eaft  to  weft.  Nei¬ 
ther  does  this  tide  ever  attain  that  pofition  with  refpeft 
to  the  difturbing  planets  which  it  wrould  do  were  the 
earth  at  reft  on  its  axis.  Hence  arifes  a  motion  of  the 
whole  air  from  eaft  to  wreft  5  and  this  is  the  principal 
caufe  of  the  trade-winds.  They  are  a  little  accelerated 
by  being  heated,  and  therefore  expanding.  They  ex¬ 
pand  more  to  the  weft  ward  than  in  the  oppofite  direc¬ 
tion,  becaufe  the  air  expands  on  that  fide  into  air  which 
is  now  cooling  and  contrafting.  Thefe  winds  very  evi¬ 
dently  follow  the  fun’s  motion,  tending  more  to  the 
fouth  or  north  as  he  goes  fouth  or  north.  Were  this 
motion  confiderably  affefted  by  the  expanfion  of  heated 
air,  we  fhould  find  the  air  rather  coming  northward  and 
fouth  ward  from  the  torrid  zone,  in  confequence  of  its 
expanfion  in  that  climate.  'We  repeat  it,  it  is  almoft 
folely  produced  by  the  aerial  tide,  and  is  neceffary  for 
the  verv  formation  of  this  tide.  We  cannot  perceive 
the  accumulation.  It  cannot  affgft  the  barometer,  as 

many 
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Tide,  many  think,  bccaufe,  though  the  air  becomes  deeper,  it 
becomes  deeper  only  becaufe  it  is  made  lighter  by  the 
gravitation  to  the  fun.  Initead  of  prefling  more  on  the 
ciftem  of  the  barometer,  we  imagine  that  it  preffes  lefs 3 
becaufe,  like  the  ocean,  it  never  attains  the  height  to 
which  it  tends.  It  remains  always  too  low  for  equili¬ 
brium,  and  therefore  it  fhould  prefs  with  lefs  force  on 
the  ciftern  of  a  barometer. 

There  is  an  appearance  precifely  fimilar  to  this  in  the 
planet  Jupiter.  He  is  furrounded  by  an  atmofphere 
which  is  arranged  in  zones  or  belts,  probably  owing  to 
climate  differences  of  the  different  latitudes,  by  which 
each  feems  to  have  a  different  kind  of  Iky.  Something 
like  this  will  appear  to  a  fpe&ator  in  the  moon  looking 
at  this  earth.  The  general  weather  and  appearance  of 
the  fky  is  confiderably  different  in  the  torrid  and  tem¬ 
perate  zones.  Jupiter’s  belts  are  not  of  a  conftant  fhape 
and  colour  3  but  there  often  appear  large  fpots  or  trails 
of  cloud,  which  retain  their  fhape  during  feveral  revo¬ 
lutions  of  Jupiter  round  his  axis.  To  judge  of  his  rota¬ 
tion  by  one  of  thefe,  wre  fhould  fay  that  he  turns  round 
*n  9*55*  There  is  alfo  a  brighter  fpot  which  is  frequent¬ 
ly  feen,  occupying  one  certain  fituation  on  the  body  of 
Jupiter.  This  is  furely  adherent  to  his  body,  and  is 
either  a  bright  coloured  country,  or  perhaps  a  tra£t  of 
clouds  hovering  over  fome  volcano.  This  fpot  turns 
round  in  9.5 1 J.  And  thus  there  is  a  general  current  in 
.-his  atmofphere  from  eaft  to  weft. 

Both  the  motion  of  the  air  and  of  the  water  tend  to 
diminilh  the  rotation  of  the  earth  round  its  axis  5  for 
they  move  flower  than  the  earth,  becaufe  they  are  re¬ 
tarded  by  the  luminaries.  They  muft  communicate  this 
retardation  to  the  earth,  and  muft  take  from  it  a  quan¬ 
tity  of  motion  precifely  equal  to  what  they  want,  in  or¬ 
der  to  make  up  the  equilibrated  tide.  In  all  probability 
this  retardation  is  compenfateff  by  other  caufes 3  for  no 
retardation  can  be  obfcrved.  This  would  llave  altered 
the  length  of  tne  year  fince  the  time  of  Hipparchus, 
giving  it  a  fmaller  number  of  days.  We  fee  caufes  of 
compenfation.  T'lie  continual  waffling  down  of  foil  from 
the  elevated  parts  of  the  earth  muft  produce  this  effett, 
by  communicating  to  the  valley  on  which  it  is  brought 
to  reft  the  excefs  of  diurnal  velocity  which  it  had  on  the 
mountain  top. 

While  we  were  employed  on  this  article,  a  book  was 
put  into  our  hands  called  Studies  of  Nature ,  by  a  Mr 
Bamt  Pierre.  This  author  fcouts  the  Newtonian  theory 
of  the  tides,  as  erroneous  in  principle,  and  as  quite  in¬ 
efficient  for  explaining  the  phenomena  3  and  he  aferibes 
all  phenomena  of  the  tides  to  the  liquefaftion  of  the  ices 
and  fnows  of  the  circumpolar  regions,  and  the  greater 
length  of  the  polar  than  of  the  equatorial  axis  of  the 
earth.  He  is  a  man  of  whom  we  wifh  to  fpeak  with  re- 
fpe6f,  for  his  conftant  attention  to  final  caufes,  and  the 
proof  thence  refulting  of  the  wifdom  and  goodnefs  of 
God.  For  this  he  is  entitled  to  the  greater  praife,  that 
it  required  no  fmall  degree  of  fortitude  to  refill  the  in¬ 
fluence  of  national  example,  and  to  retain  his  piety  in 
the  midft  of  a  people  who  have  drunk  the  very  dregs  of 
the  atheifm  of  ancient  Greece.  This  is  a  fpecies  of  merit 
rarely  to  be  met  with  in  a  Frenchman  of  the  prefent 
day  3  but  as  a  philofopher,  M.  de  St  Pierre  can  lay 
claim  to  no  other  merit  except  that  of  having  coiledfted 
many  important  fa&s.  The  argument  which  he  em¬ 
ploys  to  prove  that  the  earth  is  a  prolate  fpheroid,  is  a 


dire<ff  demonftration  of  the  truth  of  the  contrary  opinion 3 
and  the  melting  of  the  ice  and  fnows  at  the  poles  cannot 
produce  the  fmalleft  motion  in  the  waters.  Were  there 
even  ten  times  more  ice  and  fnow  floating  on  the  northern 
fea  than  there  is,  and  were  it  all  to  melt  in  one  minute, 
there  would  be  no  flux  from  it  3  for  it  would  only  fill 
up  the  fpace  which  it  formerly  occupied  in  the  water. 
Of  this  any  perfon  will  be  convinced,  who  (hall  put  a 
handful  of  fnowT  fqueezed  hard  into  a  jar  of  water,  and 
note  the  exaft  height  of  the  water.  Let  the  fnow 
melt,  and  he  will  find  the  water  of  the  fame  height  as 
before. 

1  IHE-lVa  iters,  or  Tidefmen ,  are  inferior  officers  be* 
longing  to  the  cuftomhoufe,  whofe  employment  is  to 
watch  or  attend  upon  fliips  until  the  cuftoms  be  paid  : 
they  get  this  name  from  their  going  on  board  fliips  on 
their  arrival  in  the  mouth  of  the  Thames  or  other  ports, 
and  fo  come  up  with  the  tide. 

TIEND,  in  Scots  Law.  See  Teind. 

#  BIERCE,  or  Ieirce,  a  meafure  of  liquid  things,  as 
wine,  oil,  &c.  containing  the  third  part  of  a  pipe,  or  4  2 
gallons. 

TIERCED,  in  Heraldrij,  denotes  the  fhield  to  be 
divided  by  any  part  of  the  partition-lines,  as  party, 
coupy,  tranchy,  or  tailly,  into  three  equal  parts  of  dif¬ 
ferent  colours  or  metals. 

TIGER.  SeeFELis,  Mammalia  Index. 

TlGER-Wolf  the  name  of  the  hyaena  at  the  Cape  of 
Good  Hope.  See  Canis,  Mammalia  Index. 

TIGRIS,  a  river  of  Afia,  which  has  its  fource  near 
that  of  the  Euphrates  in  the  mountain  Tchildir  in  Tur* 
komania  :  afterwards  it  feparates  Diarbeck  from  Erze- 
rum,  and  Khufiffan  from  Irac- Arabia  3  and  uniting  with 
the  Euphrates  at  Gorno,  it  falls  into  the  gulf  of  Baf- 
forah,  under  the  name  of  Sc/iat  el- Arab .  This  river 
paffes  by  Diarbekir,  Gezira,  Mouful,  Bagdad,  Gorno 
and  Bafforah.  '  & 

TILI  A,  Lime  or  Linden-tree,  a  genus  of  plants 
belonging  to  the  clafs  of  polyandria  3  and  in  the  natu¬ 
ral  fyftem  ranging  under  the  Columniferce.  See  Bota¬ 
ny  Index. 

TILLEMONT,  Sebastian  le  Nain  de.  See 
Nain. 

I ILLER  of  a  SHIP ,  a  ftrong  piece  of  wood  faffened 
in  the  head  of  the  rudder,  and  in  fmall  fliips  and  boats 
called  the  helm. 

1  ILLOEA,  a  genus  of  plants  belonging  to  the  clafs 
of  tetrandria  3  and  in  the”natural  fyffem  ranging  under 
the  13  th  order,  Succulentce.  See  Botany  Index . 

TILLOTSON,  John,  a  celebrated  archbifhop  of 
Canterbury,  was  the  fon  of  Robert  Tillotfon  of  Sower- 
by,  in  the  paiifh  of  Halifax  in  Yorkfhire,  clothier  3 
and  was  born  there  in  the  year  1630.  He  ffudied  in 
Cl  are-hall,  Cambridge  3  and  in  1636  left  this  college, 
in  order  to  become  tutor  to  the  fon  of  Edmund  Pri- 
deaux,  Efq.  of  Ford  abbey  in  Devonfhire.  ITe  was 
afterwards  curate  to  Dr  Hacket  vicar  of  Chefhunt,  in 
Hertfordffiire.  In  1663,  he  was  prefented  by  Sir  Tho¬ 
mas  Barnardifton  to  the  reflory  of  Ketton  or  Kedding- 
ton  in  the  county  of  Suffolk  3  but  was  the  next  year  - 
chofen  preacher  to  Lincoln’s  Inn,  when  be  procured 
Ketton  to  be  beftowed  on  his  curate.  He  was  greatly 
admired  in  London  for  his  fermons  3  and  in  the  fame 
year  was  chofen  Tuefday-lefturer  at  St  Lawrence’s 
church,  London,  where  his  leftures  were  frequented  by 
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Tillotfon  all  the  divines  of  the  city,  and  by  many  perfons  of  qua- 
Jl  lity  and  diftin&ion.  In  1666,  he  took  the  degree  of 
Time  ,  Doftor  of  Divinity  at  Cambridge  *,  in  1669,  was  made 
prebendary  of  Canterbury  ;  in  1672,  was  admitted  dean 
of  that  cathedral ;  and  three  years  after,  was  made  a 
prebendary  of  St  Paul’s  cathedral,  London.  In  1679, 
he  became  acquainted  with  Charles  earl  of  Shrewlbury, 
whom  he  converted  from  Popery  $  and  the  next  year 
refufed  to  fign  the  clergy  of  London’s  addrefs  of  thanks 
to  King  Charles  II.  for  not  agreeing  to  the  bill  of  ex- 
clufion  of  the  duke  of  York.  In  1683,  he  vifited  the 
unfortunate  Lord  Ruffel  when  under  condemnation ;  and 
attended  him  in  his  laft  moments  on  the  fcatffold.  In 
.1689,  he  was  inftalled  dean  of  St  Paul’s  ;  made  clerk  of 
the  clofet  to  King  William  and  Queen  Mary  }  and  ap¬ 
pointed  one  of  the  commiflioners  to  prepare  matters  to 
be  laid  before  the  convocation,  in  order  to  a  compre- 
henfion  of  all  Proteftants,  as  well  diflenters  as  church¬ 
men  )  but  this  attempt  was  fruftrated  by  the  zeal  of 
thofe  members  of  that  body,  who  refufed  to  admit  of 
any  alteration  in  things  confefledly  indifferent.  In  1691, 
Dr  Tillotfon  w7as,  notwithllanding  the  warmed  remon- 
ffranccs  and  intieaties  on  his  part,  confecrated  archbi- 
fhop  of  Canterbury,  and  four  days  after  was  fworn  one 
of  the  privy  council *,  their  majefties  always  repofing  an 
entire  confidence  in  his  prudence,  moderation,  and 
integrity.  In  1694,  he  was  feized  with  a  palfy,  of 
which  he  died  in  the  65th  year  of  his  age.  He  was  in¬ 
terred  in  the  church  of  St  Lawrence  Jewry, ,  London, 
where  a  handfome  monument  is  erected  to  his  memory. 
This  learned  and  pious  divine,  while  living,  was  greatly 
inveighed  againfl  by  the  enemies  of  the  revolution.  Af¬ 
ter  his  death  there  was  found  a  bundle  of  bitter  libels 
which  had  been  publifhed  againfl  him,  on  which  he  had 
written  with  his  own  hand,  “  I  forgive  the  authors  of 
thefe  books,  and  pray  God  that  he  may  alfo  forgive 
them.”  It  is  remarkable,  that  while  this  truly  great 
man  was  in  a  private  ftation,  he  always  laid  afide  two- 
tenths  of  his  income  for  charitable  ufes.  One  volume 
in  folio  of  Dr  Tillotfon’s  fermons  was  publifhed  in  his 
life-time,  and  corredled  by  his  own  hand  5  they  were 
translated  into  French  by  Barbeyrac.  Thofe  which  came 
abroad  after  his  death,  from  his  chaplain  Dr  Barker, 
made  two  volumes  in  folio,  the  copy  of  which  was  fold 
for  2500I.  This  was  the  only  legacy  he  left  to  his 
family,  his  extenfive  charity  having  confumed  his  yearly 
revenues  as  conflantly  as  they  came  to  his  hands.  King 
William,  however,  gave  two  grants  to  his  widow  \  the 
lirfl  of  which  was  an  annuity  of  400I.  during  the  term 
of  her  natural  life,  and  the  fecond  of  200I.  as  an  addi¬ 
tion  to  the  former  annuity.  Dr  Tillotfon  wrote  fome 
other  works  befides  his  Sermons  ;  and  alfo  publifhed  Dr 
Barrow’s  works,  and  Dr  Wilkins’s  Treatife  of  the  Prin¬ 
ciples  and  Duties  of  Natural  Religion,  and  a  volume  of 
that  divine’s  Sermons. 

TIMBER,  wood  fit  for  building,  &c.  See  Tree, 
and  Strength  of  Materials. 

TIMBERS,  the  ribs  of  a  flip,  or  the  incurvated 
pieces  of  wood,  branching  outward  from  the  keel  in  a 
vertical  direction,  fo  as  to  give  ftrength,  figure,  and  fo- 
lidity,  to  the  whole  fabric.  See  Ship-building,  book  i. 
chap.  ii. 

TIME,  a  fuccefion  of  phenomena  in  the  univerfe, 
or  a  mode  of  duration  marked  by  certain  periods  or 
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meafures,  chiefly  by  the  motion  and  revolution  of  the  Time 
fun.  ?| 

The  general  idea  which  time  gives  in  every  thing  to  ,  Timon 
which  it  is  applied,  is  that  of  limited  duration.  Thus  v 
we  cannot  fay  of  the  Deity,  that  he  exifls  in  time  -7  be- 
caufe  eternity,  which  he  inhabits,  is  abfolutely  uniform, 
neither  admitting  limitation  nor  fuccefion.  See  Meta¬ 
physics,  N°  209. 

Time,  in  Mtific ,  is  an  affe&ion  of  found,  by  which 
it  is  faid  to  be  long  or  (hort,  with  regard  to  its  continu¬ 
ance  in  the  fame  tone  or  degree  of  tune. 

Mufical  time  is  diftinguifhed  into  common  or  duple 
time,  and  triple  time. 

Double ,  duple ,  or  common  time,  is  when  the  notes 
are  in  a  duple  duration  of  each  other,  viz.  a  femibreve 
equal  to  two  minims,  a  minim  to  two  crotchets,  a  crotch¬ 
et  to  two  quavers,  &c. 

Common  or  double  time  is  of  two  kinds.  The  firfl 
when  every  bar  or  meafure  is  equal  to  a  femibreve,  or 
its  value  in  any  combination  of  notes  of  a  lefs  quantity. 

The  fecond  is  where  every  bar  is  equal  to  a  minim,  or 
its  value  in  lefs  notes.  The  movements  of  this  kind  of 
meafure  are  various,  but  there  are  three  common  di- 
flindlions ;  the  firfl  flow ,  denoted  at  the  beginning  of 

the  line  by  the  mark  5  the  fecond  brifk,  marked 


thus  EL  and  the  third  very  brifk ,  thus  marked  ffi. 


Triple  time  is  when  the  durations  of  the  notes  are 
triple  of  each  other,  that  is,  when  the  femibreve  is  equal 
to  three  minims,  the  minim  to  three  crotchets,  &c.  and 
it  is  marked  T. 

TlME-Keepers,  or  Inflruments  for  meafuring  Time . 
See  Clock,  Dial,  Watch,  &c. 

Harr  foil's  TlME-Keeper.  See  Harrison  and  LON¬ 
GITUDE. 

TIMOLEON,  a  celebrated  Corinthian  general,  who 
reflored  the  Syracufans  to  their  liberty,  and  drove  the 
Carthaginians  out  of  Sicily.  See  Syracuse,  N°  50 — 
54- 

TIMON  the  Sceptic ,  who  is  not  to  be  confounded 
with  Timon  the  Mifanthrope ,  was  a  Phliafian,  a  difciple 
of  Pyrrho,  and  lived  in  the  time  of  Ptolemy  Philadel- 
phus.  He  took  fo  little  pains  to  invite  difcipleS  to  his 
fchool,  that  it  has  been  faid  of  him,  that  as  the  Scy¬ 
thians  (hot  flying,  Timon  gained  pupils  by  running  from 
'them.  He  was  fond  of  rural  retirement  *,  and  was  fo 
much  addi£led  to  wine,  that  he  held  a  fuccefsful  contefl 
with  feveral  celebrated  champions  in  drinking.  Like 
Lucian,  he  wrrote  with  farcaflic  humour  againfl  the 
wiiole  body  of  philofophers.  The  fragments  of  his  fati- 
rical  poem  Silli,  often  quoted  by  the  ancients,  have 
been  carefully  collected  by  Henry  Stephens  in  his  Poefls 
PhilofopJiica.  Timon  lived  to  the  age  of  90  years. 

Timon,  furnamed  Mifanthropos ,  or  the  Man-hater,  a 
famous  Athenian,  w7ho  lived  about  420  B.  C.  He  wras 
one  day  afked,  why  he  loved  the  young  Alcibiades 
while  he  detefted  all  the  reft  of  the  human  race  ?  on 
winch  he  replied,  “  It  is  becaufe  I  forefee  that  he  will 
be  the  ruin  of  the  Athenians.”  He  carefully  avoided 
all  forts  of  company  ;  yet  wrent  one  day  to  an  aflembly 
of  the  people,  and  cried  with  a  loud  voice,  “  That  he 
had  a  fig-tree  on  winch  feveral  perfons  had  hanged 

themfelves  \ 
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Timon,  themfelves  j  but  as  he  intended  to  cut  it  down,  in  order 
limotheus.  tQ  a  houfe  Qn  the  place  where  it  flood,  he  gave 

v  them  notice  of  it,  that  if  any  of  them  had  a  mind  to 
hang  themfelves,  they  muft  make  hafte  and  do  it  fpee- 
dily.”  He  had  an  epitaph  engraved  on  his  tomb,  filled 
with  imprecations  againft  thofe  who  read  it.  Shake- 
fpeare  has  formed  a  tragedy  on  his  ftory. 

TIMOR,  an  ifland  of  Afia,  in  the  Eaft  Indian  fea, 
to  the  fouth  of  the  Moluccas,  and  to  the  eaft  of  the 
ifland  of  Java,  being  150  miles  in  length,  and  37  in 
breadth.  It  abounds  in  fandal-wood,  wax  and  honey  j 
and  the  Dutch  have  a  fort  here.  The  inhabitants 
are  Pagans,  and  are  little  better  than  favagesj  and 
fome  pretend  they  had  not  the  ufe  of  fire  many  years 
ago. 

TIMOTHEUS,  one  of  themoft  celebrated  poet-mu- 
ficians  of  antiquity,  was  born  at  Miletus,  an  Ionian  city 
of  Caria,  446  years  B.  C.  He  was  contemporary  with 
Philip  of  Macedon  and  Euripides ;  and  not  only  ex¬ 
celled  in  lyric  and  dithyrambic  poetry,  but  in  his  per¬ 
formance  upon  the  cithara.  According  to  Paufanias, 
he  perfeded  that  inftrument  by  the  addition  of  four 
new  firings  to  the  feven  which  it  had  before  *,  though 
Suidas  fays  it  had  nine  before,  and  that  Timotheus  only 
added  two,  the  10th  and  nth,  to  that  number.  See 
Lyre. 

With  refpe£l  to  the  number  of  firings  upon  the  lyre 
of  Timotheus  :  The  account  of  Paufanias  and  Saidas  is 
confirmed  in  the  famous  fenatus-confultum  againft  him, 
ftill  extant,  preferved  at  full  length  in  Boethius.  Mr 
Stillingflcet  has  given  an  extract  from  it,  in  proof  of  the 
fimplicity  of  the  ancient  Spartan  mufic.  *The  fad  is 
mentioned  in  Athenaeus ;  and  Cafaubon,  in  his  notes 
upon  that  author,  has  inferted  the  whole  original  text 
from  Boethius,  with  corrections.  The  following  is  a 
faithful  tranflation  of  this  extraordinary  Spartan  ad  of 
parliament.  “  Whereas  Timotheus  the  Milefian,  com¬ 
ing  to  our  city,  has  dilhonoured  our  ancient  mufic,  and, 
defpifing  the  lyre  of  feven  firings,  has,  by  the  introduc¬ 
tion  of  a  greater  variety  of  notes,  corrupted  the  ears  of 
our  youth  •,  and  by  the  number  of  his  firings,  and  the 
novelty  of  his  melody,  has  given  to  our  mufic  an  effe¬ 
minate  and  artificial  drefs,  inftead  of  the  plain  and  orderly 
one  in  which  it  has  hitherto  appeared  •,  rendering  me¬ 
lody  infamous,  by  compofing  in  the  chromatic  inftead  of 

the  enharmonic  : - The  kings  and 

the  ephori  have  therefore  refolved  to  pafs  cenfure  upon 
Timotheus  for  thefe  things  :  and,  farther,  to  oblige  him 
to  cut  all  the  fuperfluous  firings  of  his  eleven,  leaving 
only  the  feven  tones  j  and  to  banilh  him  from  our  city  ; 
that  men  may  be  warned  for  the  future  not  to  introduce 
into  Sparta  any  unbecoming  cuftom.^ - 

The  fame  ftory,  as  related  in  Athenaeus,  has  this  ad¬ 
ditional  circumftance,  That  when  the  public  executioner 
was  on  the  point  of  fulfilling  the  fentence,  by  cutting  off 
the  new  firings,  Timotheus,  perceiving  a  little  ftatue  in 
the  fame  place,  with  a  lyre  in  his  hand  of  as  many  firings 
as  that  which  had  given  the  offence,  and  fhowing  it  to 
the  judges,  was  acquitted. 

It  appears  from  Suidas,  that  the  poetical  and  mufical 
compofitions  of  Timotheus  were  very  numerous,  and  of 
various  kinds.  He  attributes  to  him  19  nomes,  or  can¬ 
ticles,  in  hexameters  •,  36  proems,  or  preludes  18  dithy- 
rambics  $  21  hymns  \  the  poem  in  praife  of  Diana  5  one 
panegyric  $  three  tragedies,  the  Perfians,  Phinidas,  and 


Laertes  $  to  which  mull  be  added  a  fourth,  mentioned  Timotheus 
by  feveral  ancient  authors,  called  Niobe,  without  forget-  U 
ting  the  poem  on  the  birth  of  Bacchus.  Stephen  of  :irY^ 
Byzantium  makes  him  author  of  18  books  of  nomes,  or 
airs,  for  the  cithara,  to  8000  verfes  •,  and  of  1000 
Ilgooffttx,  or  preludes,  for  the  nomes  of  the  flutes. 

Timotheus  died  in  Macedonia,  according  to  Suidas, 
at  the  age  of  97  •,  though  the  Marbles,  much  better  au¬ 
thority,  lay  at  90  ;  and  Stephen  of  Byzantium  fixes  his 
death  in  the  fourth  year  of  the  105th  Olympiad,  two 
years  before  the  birth  of  Alexander  the  Great  j  whence 
it  appears,  that  this  Timotheus  wTas  not  the  famous 
player  on  the  flute  fo  much  efteemed  by  that  prince, 
who  was  animated  to  fuch  a  degree  by  his  performance 
as  to  feize  his  arms ;  and  who  employed  him,  as  Athe¬ 
naeus  informs  us,  together  with  the  other  great  mufi- 
cians  of  his  time,  at  his  nuptials.  However,  by  an 
inattention  to  dates,  and  by  forgetting  that  of  thefe  two 
muficians  of  the  fame  name  the  one  was  a  Milefian 
and  the  other  a  Theban,  they  have  been  hitherto  often  < 
confounded. 

TIMUR-beck.  See  Tamerlane. 

TIN,  a  metallic  fubftance.  See  Chemistry  and 
Mineralogy  Index  for  an  account  of  its  qualities  and 
ores  *,  and  for  the  method  of  reducing  its  ores,  fee  Ores, 
ReduBion  of. 

TINCAL,  the  name  by  which  crude  or  impure  bo¬ 
rax  is  fometimes  known.  See  Borax,  Chemistry  Index. 

TINCTURE,  in  Pharmacy.  See  Materia  Me* 
dica  Index. 

TINDAL,  Dr  Matthew,  a  famous  Englilh  writer, 
was  the  fon  of  the  reverend  Mr  John  Tindal  of  Beer- 
Ferres  in  Devonfliire,  and  was  born  about  the  year  1657. 

He  ftudied  at  Lincoln  college  in  Oxford,  whence  he 
removed  to  Exeter,  and  was  afterwards  elected  fellow 
of  All-Souls.  In  1685  he  took  the  degree  of  doCtor 
of  law,  and  in  the  reign  of  James  II.  declared  himfelf  a 
Roman  Catholic  ;  but  foon  renounced  that  religion. 

After  the  revolution  he  publilhed  feveral  pamphlets  in 
favour  of  government,  the  liberty  of  the  prefs,  &c. 

His  “  Rights  of  the  Chriflian  Church  afferted,”  occa- 
fioned  his  having  a  violent  conteft  with  the  high- 
church  clergy  j  and  his  treatife  “  Chriftianity  as  old  as 
the  Creation,”  publilhed  in  1730,  made  much  noife, 
and  was  anfwered  by  feveral  writers,  particularly  by 
Dr  Conybeare,  Mr  Forfter,  and,  Dr  Leland.  Dr  Tin¬ 
dal  died  at  London  in  Auguft  1733.  He  left  in 
manufcript  a  fecond  volume  of  his  “  Chriftianity  as  old 
as  the  Creation  j”  the  preface  to  which  has  been  pu- 
blifhed.  Mr  Pope  has  fatirized  Dr  Tindal  in  his 
Dunciad. 

TINDALE,  William.  See  Tyndale. 

TINNING,  the  covering  or  lining  any  thing  with 
melted  tin,  or  tin  reduced  to  a  very  fine  leaf.  Looking- 
glaffes  are  foliated  or  tinned  with  plates  of  beaten  tin, 
the  whole  bignefs  of  the  glafs,  applied  or  fattened 
thereto  by  means  of  quickfilver.  See  FOLIATING  of 
Looking  G/aJfes. 

TINNITUS  aurium,  a  none  in  the  ears  like  the  con¬ 
tinued  found  of  bells,  very  common  in  many  diforders, 
particularly  in  nervous  fevers. 

TIPPERARY,  a  county  of  the  province  of  Munfter 
in  Ireland,  bounded  on  the  weft  by  thofe  of  Limerick 
and  Clare,  on  the  eaft  by  the  county  of  Kilkenny  and 
Queen’s  county,  on  the  fouth  by  the  county  of  Water¬ 
ford, 
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Tipperary  ford,  and  on  the  north  and  north-eaB  by  Ixing’s-county 
>  and  the  territory  of  the  ancient  O’Carols.  It  extends 
,  Tiro1’  ,  about  42  miles  in  length,  27  in  breadth,  containing 
aZZZs  599,500  acres,  divided  into  12  baronies,  in  which  are 
edit? of  fever al  market  towns  and  boroughs.  It  fends  eight 
Camden's  members  to  parliment,  viz.  two  for  the  county,  two  for 
Britannia .  tj]e  c;ty  Gf  Cafhel,  and  two  for  each  of  the  boroughs  of 
Clonmell,  Fetherd,  and  Thurles.  The  north  part  of  it 
is  mountainous  and  cold  ;  but  in  the  fouth  the  air  is 
milder,  and  the  foil  much  more  fertile,  producing  plenty 
of  corn,  and  good  paBure  for  the  numerous  herds  of  cat¬ 
tle  and  flocks  of  fheep  with  which  it  abounds.  The  north 
part  is  called  Ormond ,  and  for  a  long  time  gave  the  title 
of  earl '  and  afterwards  of  marquis  and  duhe ,  to  the  no¬ 
ble  family  of  Butler,  defcended  from  a  fifter  of  Thomas 
a  Becket  archbifhop  of  Canterbury,  till,  at  the  accefhon 
of  George  I.  the  laft  duke  was  attainted  of  high-treafon, 
and  died  abroad.  In  that  part  of  the  county,  the  family 
had  great  prerogatives  and  privileges  granted  them  by 
Edward  III.  Another  diftrift  in  this  county  was  an¬ 
ciently  called  the  County  of  the  Holy  Crofs  of  Tipper a~ 
ry ,  from  a  famous  abbey  in  it  Byled  Holy  Crofs ,  on 
account  of  a  piece  of  ChriB’s  crofs  that  was  hid  to  be 
preferved  there.  This  abbey  and  diBrift  enjoyed  alfo 
fpecial  privileges  in  former  times.  The  remains  of  the 
abbey,  or  rather  the  fpot  where  it  flood,  are  flill  held 
in  great  veneration,  and  much  refortcd  toby  the  Roman 
Catholics. 

TIPSTAFF,  an  officer  who  attends  the  judges  with 
a  kind  of  ffaff  tipped  with  filver,  and  takes  into  his 
charge  all  prifoners  who  are  committed  or  turned  over  at 
a  judge’s  chambers. 

TIPULA,  the  Crane-fly;  a  genus  of  infe&s  be¬ 
longing  to  the  order  of  dipt  era.  See  Entomology 
Index,  /  *  ^ 

TIRE,  in  the  fea  language,  is  a  row  of  cannon 
placed  along  a  (hip’s  fide,  either  above  upon  deck,  or 
below,  diflinguifhed  by  the  epithets  of  upper  and  lower 
tires, 

TIROL,  or  Tyrol,  a  county  of  Germany  in  the 
circle  of  AuBria,  under  which  may  be  included  the 
territories  belonging  to  the  bifliops  of  Brixen,  Trent, 
and  Chur,  the  Teutonic  Order,  and  the  prince  of  Dei- 
trichftein,  the  Auflrian  feigniories  before  the  Arlberg, 
and  the  Auflrian  diffri&s  in  Swabia.  It  is  150  miles 
in  length,  and  120  in  breadth,  and  contains  28  large 
towns. 

The  face  of  the  country  is  very  mountainous.^  Of 
thefe  mountains,  fome  have  their  tops  always  buried  in 
fnow  ;  others  are  covered  with  woods,  abounding  with 
a  variety  of  game ;  and  others  are  rich  in  metals,  and 
marble  of  all  colours.  Of  the  lower,  fome  yield  plenty 
of  corn,  others  wine,  and  woods  of  chefnut  trees.  1.  lie 
valleys  are  exceeding  fertile  alio,  and  pleafant.  In  fome 
places  confiderable  quantities  of  flax  are  railed,  in  others 
there  is  a  good  breed  of  horfes  and  horned  cattle  ;  and, 
among  the  mountains,  abundance  of  chamois  and  wild 
goats.  In  this  country  are  alfo  found  precious  ftones  of 
feveral  forts  ;  as  garnets,  rubies,  amethyfls,  emeralds, 
and  a  fpecies  of  diamonds,  agates,  carnelians,  calcedo- 
nies,  malachites,  &c. ;  nor  is  it  without  hot  baths,  acid 
waters,  fait  pits,  mines  of  filver,  copper,  and  lead,  mi¬ 
neral  colours,  alum,  and  vitriol.  The  principal  river  of 
Tirol  is  the  Inn,  which,  after  traverfing  the  country, 
and  receiving  a  number  of  lefifer  Breams  into  it,  enters 
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Bavaria,  in  which,  at  PafiTau,  it  falls  into  the  Danube.  Tirol, 
The  men  here  are  very  tall,  rebuff,  and  vigorous ;  the  Titan, 
women  alfo  are  Bout,  and  generally  fair  ;  and  both  fexes  ~v 
have  a  mixture  of  the  Italian  and  German  in  their  tem¬ 
pers  and  chara&ers.  As  there  is  little  trade  or  mnnn- 
fadlure  in  the  country,  except  what  is  occafioned  by  the 
mines  and  fait  works,  many  of  the  common  people  are 
obliged  to  feek  a  fubfiBence  elfewhere.  A  particular 
kind  of  falutation  is  ufed  ail  over  Tirol.  When  a  per- 
fem  comes  into  a  houfe,  he  fays,  “  Hail  !  Jefus  Chrilt 
the  anfwer  is,  “  May  ChriB  be  raffed,  and  the  Holy 
Virgin  his  mother.”  Then  the  mailer  of  the  houfe 
takes  the  vifitor  by  the  hand.  This  falutation  is  fixed 
up  in  print  at  all  the  doors,  with  an  advertifement  tacked 
to  it,  importing,  that  Pope  Clement  XI.  granted  100 
days  indulgence,  and  a  plenary  abfolution,  to  thofe  who 
fhould  pronounce  the  falutation  and  anfwer,  as  often  as 
they  did  it.  The  emperor  has  forts  and  citadels  fo  ad- 
vantageoufly  fituatedon  rocks  and  mountains  all  over  the 
country,  that  they  command  all  the  valleys,  avenues,  and 
pa  fifes  that  lead  unto  it.  The  inhabitants,  however,  to 
keep  them  in  good  humour,  are  more  gently  treated, 
and  not  fo  highly  taxed  as  thofe  of  the  other  hereditary 
countries.  As  to  the  Bates,  they  are  much  the  fame  in 
this  country  as  in  the  other  Auflrian  territories,  except 
that  the  peafants  here  fend  deputies  to  the  diets.  Tirol 
came  to  the  houfe  of  AuBria  in  the  year  1363,  when 
Margaret,  countefs  thereof,  bequeathed  it  to  her  un¬ 
cles  the  dukes  of  AuBria.  The  arms  of  Tirol  are  an 
eagle  gules,  in  a  field  argent.  The  counts  of  Trap  are 
hereditary  Bewards  ;  the  lords  of  Glofz,  chamberlains  ; 
the  princes' of  Trautfon,  marfhals  ;  the  counts  of  Wol- 
kenBein,  maBers  of  the  horfe  and  caivers ;  the  houfe  of 
Spaur,  cup-bearers ;  the  counts  of  Kungl,  fewers  and 
rangers  ;  the  counts  of  Brandis,  keepers  of  the  jewels  ; 
the  houfe  of  Welfperg,  purveyors  and  Bafif-bearers  ;  and 
the  counts  of  Coalto,  falconers.  Befides  the  governor,, 
here  are  three  fovereign  colleges,  fubordinate  to  the  court 
at  Vienna,  which  fit  at  Infpruck,  and  have  their  diBerent 
departments.  Towards  the  expences  of  the  military 
eBabliBimenl  of  this  country,  the  proportion  is  100,000 
Borins  yearly  ;  but  no  more  than  one  regiment  of  foot  is 
generally  quartered  in  it. 

Tirol  is  divided  into  fix  quarters,  as  they  are  called  ; 
namely,  thofe  of  the  Lower  and  Upper  Innthal,  Vintf- 
gow.  Etch,  Eifack,  and  PuBerthal. 

TITAN,  in  fabulous  hiBory,  the  fon  of  Ccelus  and 
Terra,  and  the  elder  brother  of  Saturn,  fullered  the  latter 
to  enjoy  the  crown,  on  condition  that  he  Bionld  bring 
up  none  of  bis  male  iflue,  by  which  means  tl*  crown 
fhould  at  length  revert  to  him  ;  but  Jupiter  being  fpared 
by  the  addrefs  of  Rhea,  Saturn’s  wife,  Titan  and  his 
children  were  fo  enraged  at  feeing  their  hopes  fruf- 
trated,  that  they  took  up  arms  to  revenge  the  injury; 
and  not  only  defeated  Saturn,  but  kept  him  and  his  wife 
prifoners  till  he  was  delivered  by  Jupiter,  who  defeated 
the  Titans ;  when  from  the  blood  ot  thefe  Titans  flain 
in  the  battle,  proceeded  ferpents,  fcorpions,  and  all  ve¬ 
nomous  reptiles.  See  Saturn. 

Such  is  the  account  given  by  the  poets  of  this  family 
of  Grecian  and  Roman  gods.  From  the  fragments  of 
Sanchoniatho,  however,  and  other  ancient  writers,  many 
learned  men  have  inferred  that  the  Titans  were  an  early 
race  oY  ambitious  heroes,  who  laid  the  foundation  of 
that  idolatry  which  quickly  overfpread  the  world,  and 
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Titan,  that  by  affuming  the  names  of  the  luminaries  of  heaven 
"l""  »■'  they  contrived  to  get  themfelves  every  where  adored  as 
the  Dii  majorum  gentium .  That  the  word  Titan  figni- 
fies  the  fun,  there  can  indeed  be  very  little  doubt. 
Every  one  knows  that  fuch  was  its  fignification  in  the 
AEolic  dialect ;  and  as  it  is  evidently  compounded  of 
Ti,  which,  in  fome  oriental  tongues,  fignifies  bright  or 
clear ,  and  Tany  which  figntfies  a  country  or  the  earth , 
it  may  be  lately  concluded  that  Titan  was  the  name  of 
the  fun  before  the  word  was  imported  into  Greece.  But 
the  great  queftion  among  antiquarians  is,  of  what  coun¬ 
try  was  that  race  -which,  affirming  to  themfelves  the 
names  of  the  heavenly  bodies,  introduced  into  the  world 
that  fpecies  of  idolatry  which  is  known  by  the  appella¬ 
tion  of  Hero-worjljip  / 

M.  Pezron,  in  a  work  publifhed  many  years  ago,  and 
entitled  The  Antiquities  of  Nations,  maintains  that  the 
Titans  were  a  family  ol  Sacae  or  Scythians,  who  made 
their  firft  appearance  beyond  Media  and  Mount  Imaus, 
in  the  upper  regions  of  Alia  ;  that  they  were  the  de • , 
fcendants  of  Gomer  the  fon  of  Japheth  and  grandfon  of 
Noah  j  and  that  after  conquering  a  great  part  of  the 
world,  upon  entering  Upper  Phrygia,  they  quitted 
their  ancient  name  of  Gomerians  or  Cimmerians,  and 
aflumed  that  of  Titans.  All  this,  he  fays,  happened 
before  the  birth  of  Abraham  and  the  foundation  of  the 
Affyrian  monarchy  j  and  he  makes  Uranus,  their  fecond 
prince  in  the  order  of  fucceffion,  to  have  conquered 
Thrace,  Greece,  the  illand  of  Crete,  and  a  great  part  of 
Europe.  Uranus  was  fucceeded  by  Saturn,  and  Saturn 
by  Jupiter, wTho  flourilhed,  he  fays,  300  years  before  Mo¬ 
les,  and  divided  his  vaft  empire  between  himfelf,  his  bro¬ 
ther  Pluto,  and  his  coufin-german  Atlas,  who  was  called 
Telamon.  For  the  truth  ot  this  genealogy  of  the  Ti¬ 
tans  M.  Pezron  appeals  to  the  molt  approved  Greek  hi¬ 
ll orians  ;  but  unluckily  for  his  hypotheffs,  thefe  writers 
have  not  a  Angle  fentence  by  which  it  can  be  fairly  fup- 
ported.  It  fuppofes  not  only  the  great  antiquity  of  the 
Scythians,  but  likewife  their  early  progrefs  in  arts  and 
fciences,  contrary  to  what  we  have  proved  in  other  ar¬ 
ticles  of  this  work.  Sec  Sculpture,  n°  4  and  5.  and 
Scythia. 

Others,  taking  the  fragment  of  Sanchoniatho’s  Phe- 
nician  hiftory  for  their  guide,  have  fuppofed  the  Titans 
to  have  been  the  defendants  of  Ham.  Of  this  opinion 
was  Bifhop  Cumberland  ;  and  our  learned  friend  Dr 
Doig,  to  whom  we  have  been  indebted  for  greater  fa¬ 
vours,  indulged  us  with  the  perufal  of  a  manufcript,  in 
which,  with  erudition  and  ingenuity  ftruggling  for 
the  pre-eminence,  he  traces  that  impious  family  from 
the  profane  fon  of  Noah,  and  {hows  by  what  means 
they  fpread  the  idolatrous  worfhip  of  themfelves  over 
the  greater  part  ©f  the  ancient  world.  Cronus,  of 
whofe  exploits  fome  account  has  been  given  elfewhere 
(fee  Sanchoniatho),  he  holds  to  be  Ham  j  and  tra¬ 
cing  the  progrefs  of  the  family  from  Phoenicia  to  Cy¬ 
prus,  from  Cyprus  to  Rhodes,  thence  to  Crete,  and  from 
Crete  to  Samothrace,  he  finds  reafon  to  conclude  that 
the  branch  called  Titans  or  Titanides  flourifhed  about 
the  era  of  Abraham,  with  whom,  or  with  his  fon  Ifaac, 
he  thinks  the  Cretan  Jupiter  muff  have  been  contem¬ 
porary,  As  they  proceeded  from  countries  which  were 
the  original  feat  of  civilization  to  others  in  which  man¬ 
kind  had  funk  into  the  groffeft  barbarifm,  it  was  eafy 
Tor  them  to  perfuade  the  ignorant  inhabitants  that  they 
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derived  the  arts  of  civil  life  from  their  parent  the  fun,  Titaiy 
and  in  confequence  of  their  relation  to  him  to  affiime  to  t  Uvhes. 
themfelves  divine  honours.  To  afk  how  they  came  to  "r  ~ 
think  of  fuch  grofs  impiety,  is  a  queilion  as  foolifh  as  it 
would  be  to  afk  how  Ham  their  anceftor  became  fo 
wicked  as  to  entail  the  curfe  of  God  upon  himfelf  ai  d 
his  poflerity.  The  origin  of  evil  is  involved  in  dif¬ 
ficulties  ;  but  leaving  all  inquiries  into  it  to  be  profe- 
cuted  by  the  metaphyfician  and  moralift,  it  is  furely 
more  probable  that  the  worfhip  of  dead  men  originated 
among  the  defendants  of  Ham  than  among  thofe  of 
Sliem  and  Japheth  ;  and  that  the  fragment  of  Sancho¬ 
niatho,  when  giving  an  account  of  the  origin  of  the 
Titans,  the  undoubted  authors  of  that  worfhip,  is  more 
deferving  of  credit  than  the  fabulous  and  comparatively 
late  writers  of  Greece  and  Rome. 

TITHES,  in  ecclefiaftical  law,  are  defined  to  be  the 
tenth  part  ot  the  increafe,  yearly  ariling  and  renewing 
from  the  profits  of  lands,  the  flock  upon  lands;  and  the 
perfonal  induflry  of  the  inhabitants:  the  firfl  fpecies  be¬ 
ing  ufually  called  predial,  as  of  corn,  grafs,  hops,  and 
wood  5  the  fecond  mixed,  as  of  wool,  milk,  pigs,  &;c. 
confiiling  of  natural  produ6ls,  but  nur‘ured  and  pre- 
ferved  in  part  by  the  care  of  man  ;  and  of  thefe  the 
tenth  mult  be  paid  in  grofs ;  the  third  perfonal,  as  of 
manual  occupations,  trades,  fifheries,  and  the  like  }  and 
of  thefe  only  the  tenth-part  of  the  clear  gains  and  pro¬ 
fits  is  due. 

We  fhall,  in  this  article,  confider,  1.  The  original  of 
the  right  of  tithes.  2.  In  whom  that  right  at  prefent 
fubfiils.  3.  Who  may  be  difcharged,  either  totally  or 
in  part,  from  paying  them. 

I.  As  to  their  original,  we  will  not  put  the  title  of 
the  clergy  to  tithes  upon  any  divine  right  3  though  fuch 
a  right  certainly  commenced,  and  wre  believe  as  certain¬ 
ly  ceafed,  wfith  the  Jewifh  theocracy.  Yet  an  honour¬ 
able  and  competent  maintenance  for  the  miniflers  of  the 
gofpel  is  undoubtedly  Jure  divino ,  whatever  the  particu-  Bbck/t/ 
lar  mode  of  that  maintenance  may  be.  For,  befides  ^Qmment* 
the  prditive  precepts  of  the  New  Teftam  nt,  natural 
reafon  will  tell  us,  that  an  order  of  men  who  are  fepa- 
rated  from  the  w'orld,  and  excluded  from  other  lucra¬ 
tive  profefiions  for  the  fake  of  the  reft  of  mankind,  have 
a  right  to  be  furnifhed  wfith  the  neceffaries,  conve¬ 
niences,  and  moderate  enjoyments  of  life,  at  their  ex¬ 
pence  ;  for  w’hofe  benefit  they  forego  the  ufual  means 
of  providing  them.  Accordingly  all  municipal  law's 
have  provided  a  liberal  and  decent  maintenance  for  their 
national  piiefts  or  clergy  \  ours,  in  particular,  have  e- 
ftablifhed  this  of  tithes,  probably  in  imitation  of  the 
Jewifh  law  :  and  perhaps,  confidering  the  degenerate 
ftate  of  the  wmrld  in  general,  it  may  be  more  beneficial 
to  the  Englifh  clergy  to  found  their  title  on  the  law7  of 
the  land,  than  upon  any  divine  right  whatfoever,  unac¬ 
knowledged  and  unfupported  by  temporal  fan&ions. 

We  cannot  precifely  afcertain  the  time  when  tithes 
were  firft  introduced  into  this  country.  Poftibly  they 
were  contemporary  wfith  the  planting  of  Chriftianity 
among  the  Saxons  by  Auguftin  the  monk,  about  the 
end  of  the  fixth  century.  But  the  firft  mention  of  them 
which  we  have  met  with  in  any  written  Englifh  law, 
is  a  conftitutional  decree,  made  in  a  fynod  held  A.  D. 

786,  wherein  the  payment  of  tithes  in  general  is  ftrong- 
ly  enjoined.  This  canon  or  decree,  which  at  firft 
bound  not  the  laity,  was  effe&ually  confirmed  by  tw'o 
3  K  kingdoms 
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Tithes,  kingdoms  of  the  heptarchy,  in  their  parliamentary  c’on- 
vcntions  of  eftates,  refpe&ively  confiding  of  the  kings  of 
Mercia  and  Northumberland,  the  bifhops,  dukes,  iena- 
tors,  and  people.  Which  was  a  few  years  later  than  the 
time  that  Charlemagne  eftablifhed  the  payment  of  them 
in  France,  and  made  that  famous  divifion  of  them  into 
four  parts  $  one  to  maintain  the  edifice  of  the  church, 
the  fecond  to  fupport  the  poor,  the  third  the  bifhop,  and 
the  fourth  the  parochial  clergy. 

The  next  authentic  mention  of  them  is  in  the  fadus 
Edivardi  et  Guthrum ;  or  the  laws  agreed  upon  between 
King  Guthrun  the  Dane,  and  Alfred  and  his  fon  Ed¬ 
ward  ihs  Elder,  fucceffive  kings  of  England,  about  the 
year  900.  This  was  a  kind  of  treaty  between  thofe 
monarchs,  which  may  be  found  at  large  in  the  Anglo- 
Saxon  laws :  wherein  it  was  neceffary,  as  Guthrun  wras 
a  Pagan,  to  provide  for  the  fubfiftence  of  the  Chriftian 
clergy  under  his  dominion  \  and  accordingly,  we  find 
ihe  payment  of  tithes  not  only  enjoined,  but  a  penalty 
added  upon  non-obfervance  ;  which  law7  is  feconded  by 
the  law*s  of  Athelftan,  about  the  year  930.  And  this  is 
as  much  as  can  certainly  be  traced  out  with  regard  to 
their  legal  original. 

2.  We  are  next  to  confider  the  perfons  to  whom 
tithes  are  due.  Upon  their  firft  introduction,  though 
eveiy  man  was  obliged  to  pay  tithes  in  general,  yet  he 
might  give  them  to  what  priefts  he  pleafed  ;  which 
were  called  arbitrary  confecrations  of  tithes  ;  or  he  might 
pay  them  into  the  hands  of  the  bifhop,  who  diftributed 
among  his  diocefnn  clergy  the  revenues  of  the  church, 
which  were  then  in  common.  But  when  diocefes  were 
divided  into  pari  fires,  the  tithes  of  each  parifh  were  al¬ 
lotted  to  its  own  particular  minifter  \  firft  by  common 
confent  or  the  appointments  of  lords  of  manors,  and 
aftenvards  by  the  written  law  of  the  land. 

Arbitrary  confecrations  of  tithes  took  place  again 
afterwards,  and  were  in  general  ufe  till  the  time  of 
King  John.  This  w7as  probably  owing  to  the  intrigues  * 
of  the  regular  clergy,  or  monks  of  the  Benedifline  and 
other  orders,  under  Archbifhop  Dunftan  and  his  fi^ccef- 
fors  *,  who  endeavoured  to  wean  the  people  from  pay¬ 
ing  their  dues  to  the  fecular  or  parochial  clergy  (a 
much  more  valuable  fct  of  men  than  themfelves),  and 
tvere  then  in  hopes  to  have  drawrn,  by  fanClimonious 
pretences  to  extraordinary  purity  of  life,  all  ecclefiafti- 
cal  profits  to  the  coffers  of  their  own  focieties.  And 
this  will  naturally  enough  account  for  the  number  and 
riches  of  the  monafteries  and  religious  houfes  which 
rvere  founded  in  thofe  days,  and  which  w7ere  frequently 
endowed  with  tithes.  For  a  layman,  who  was  obliged 
to  pay  his  tithes  fomewhere,  might  think  it  good  policy 
to  ereCl  an  abbey,  and  there  pay  them  to  his  ow7n 
monks,  or  grant  them  to  fome  abbey  already  ereCled  : 
fince  for  this  donation,  which  really  coft  the  patron  lit¬ 
tle  or  jiolhing,  he  might,  according  to  the  fuperftition  • 
of  the  times,  have  mattes  for  ever  fung  for  his  foul. 
But  in  procefs  of  years,  the  income  of  the  poor  laborious 
parifli-priefts  being  fcandalcufly  reduced  by  thefe  ar¬ 
bitrary  confecrations  of  tithes,  it  wras  remedied  by  Pope 
Innocent  III.  about  the  year  1200,  in  a  decretal  epiftle 
fept  to  the  archbifhop  of  Canterbury,  and  dated  from 
the  palace  of  Lateran  :  which  has  occafioned  Sir  Henry 
Hobart  and  others  to  miftakeit  for  a  decree  of  the  coun¬ 
cil  of  Lateran,  held  A.  D.  1 1  *79,  which  only  prohibit¬ 
ed  what  was  called  the  infeodation  of  tithes ,  or  their  be- 


ing  granted  to  mere  laymen  3  whereas  this  letter  of  Tithes. 
Pope  Innocent  to  the  archbifhop  enjoined  the  payment  v*" 1  y— "" 
of  tithes  to  the  parfons  of  the  refpe&ive  parifhes  where 
every  man  inhabited,  agreeable  to  what  was  afterwards 
directed  by  the  fame  pope  in  other  countries.  This 
epiftle,  fays  Sir  Edward  Coke,  bound  not  the  lay  fub— 
jecfts  of  this  realm  \  but  being  reaionable  and  juft,  it 
was  allowed  of,  and  fo  became  lex  terra.  This  put  an 
effectual  flop  to  all  the  arbitrary  confecrations  of  tithes  5 
except  fome  footfteps  which  ftill  continue  in  thofe  por¬ 
tions  of  tithes  which  the  parfon  of  one  parifh  hath,  though 
rarely,  a  right  to  claim  in  another:  for  it  is  now7  univer- 
fally  held,  that  tithes  aie  due,  of  common  right,  to  the  par¬ 
fon  of  the  parifh,  unlefs  there  be  a  fpecial  exemption.  This 
parfon  of  the  parifh  may  be  either  the  ablual  incumbent, 
or  elfe  the  appropriator  of  the  benefice  \  appropriations 
being  a  method  of  endowing  monafteries,  which  feems 
to  have  been  devifed  by  the  regular  clergy,  by  way  of 
fubftituiion  to  arbitrary  confecrations  of  tithes. 

3.  We  obferved  that  tithes  are  due  of  common  right 
to  the  parfon,  unlefs  by  fpecial  exemption  ;  let  us  there¬ 
fore  fee,  thirdly ,  w7ho  may  be  exempted  from  the  pay¬ 
ment  of  tithes,  and  how  lands  and  their  occupiers  may 
be  exempted  or  difcharged  from  the  payment  of  tithes, 
either  in  part  or  totally  ;  firft,  by  a  real  compofition  5 
or,  fecondly,  by  cuftom  or  prefcription. 

Firjl ,  A  real  compofition  is  when  an  agreement  is 
made  between  the  owner  of  the  lands  and  the  parfon  or 
vicar,  with  the  confent  of  the  ordinary  and  the  patron, 
that  fuch  lands  fhall  for  the  future  be  difcharged  from 
payment  of  tithes,  by  reafon  of  fome  land  or  other  real 
recompenfe  given  to  the  parfon  in  lieu  and  fatisfaiftion 
thereof.  This  was  permitted  by  law7,  becaufe  it  wras 
fuppofed  that  the  clergy  would  be  no  loftrs  by  fuch 
compofition  ;  fince  the  confent  of  the  ordinary,  whole 
duty  it  is  to  take  care  of  the  church  in  general,  and  of 
the  patron,  whofe  intereft  it  is  to  protect  that  particular 
church,  were  both  made  neceffary  to  render  the  com- 
polition  effedual :  and  hence  have  arifen  all  fuch  com- 
pofitions  as  exift  at  this  day  by  force  of  the  common 
law.  But  experience  {bowing  that  even  this  caution 
w7as  ineffectual,  and  the  pcffeflions  of  the  church  being 
by  this  and  other  means  every  day  diminifhed,  the  dis¬ 
abling  ftatute  13  Eliz.  c.  10.  w'as  made  5  which  pre¬ 
vents,  among  other  fpiritual  perfons,  all  parfons  and  vi¬ 
cars  from  making  any  conveyances  of  the  eftates  of  their 
churches,  other  than  for  three  lives  of  21  yeais.  So 
that  now,  by  virtue  of  this  ftatute,  no  real  compofition 
made  fince  the  13  Eliz.  is  good  for  any  longer  term 
than  three  lives  or  21  years,  though  made  by  confent 
of  the  -patron  and  ordinary  :  w  hich  has  indeed  effectu¬ 
ally  demolifhed  this  kind  of  traffic  ;  fuch  compofitions 
being  now  rarely  heard  of,  unlefs  by  authority  of  par¬ 
liament. 

Secondly ,  a  difcharge  by  cuftom  or  prefcription,  is 
where  time  out  of  mind  fuch  perfons  or  fuch  lands  have 
been  either  partially  or  totally  difcharged  from  the  pay¬ 
ment  of  tithes.  And  this  immemorial  ufage  is  binding 
upon  all  parties ;  as  it  is  in  its  nature  an  evidence  of  uni- 
verfal  confent  and  acquiefcence,  and  with  realon  fup- 
pofes  a  real  compofition  to  have  been  formerly  made. 

This  cuftom  or  prefcription  is  either  de  modo  decimandiy 
or  de  non  decimando . 

A  modus  decimandiy  commonly  called  by  the  fimple 
name  of  a  modus  only,  is  where  there  is  by  cuftom  a 
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particular  manner  of  tithing  allowed,  different  from  the 
general  law  of  taking  tithes  in  kind,  which  are  the 
aCtual  tenth-part  of  the  annual  increafe.  This  is  fome- 
times  a  pecuniary  compenfation,  as  twopence  an  acre 
for  the  tithe  of  land  :  Sometimes  it  is  a  compenfation  in 
work  and  labour,  as  that  the  parfon  (hall  have  only  the 
twelfth  cock  of  hay,  and  not  the  tenth,  in  confideration 
of  the  owner’s  making  it  for  him  :  fometimes,  in  lieu  of 
a  large  quantity  of  crude  or  imperfect  tithe,  the  parfon 
iliall  have  a  lefs  quantity  when  arrived  at  greater  ma¬ 
turity,  as  a  couple  of  fowls  in  lieu  of  tithe-eggs,  and 
the  like.  Any  means,  in  (hort,  whereby  the  general 
law  of  tithing  is  altered,  and  a  new  method  of  taking 
them  is  introduced,  is  called  a  modus  decimandi ,  or  fpe- 
cial  manner  of  tithing. 

A  prefeription  de  non  decimando  is  a  claim  to  be  en¬ 
tirely  difeharged  of  tithes,  and  to  pay  no  compenfation 
in  lieu  of  them.  Thus  the  king  by  his  prerogative  is 
difeharged  from  all  tithes.  So  a  vicar  (hall  pay  no  tithes 
to  the  reClor,  nor  the  reCtor  to  the  vicar,  for  ecclejia  de- 
cimcis  non  folvit  ecclejice .  But  thefe  perfonal  privileges 
(not  arifing  from  or  being  annexed  to  the  land)  are  per¬ 
sonally  confined  to  both  the  king  and  the  clergy  ;  for 
their  tenant  or  lefiee  (hall  pay  tithes,  though  in  their 
own  occupation  their  lands  are  not  generally  tithable. 
And,  generally  fpeaking,  it  is  an  eftablifhed  rule,  that 
in  lay  hands,  modus  de  non  decimando  non  valet .  But 
Spiritual  perfons  or  corporations,  as  monafteries,  abbots, 
bifhops,  and  the  like,  were  always  capable  of  having 
their  lands  totally  difeharged  of  tithes  by  various  ways : 
as,  i.  By  real  compofition.  2.  By  the  pope’s  bull  of 
exemption.  3.  By  unity  of  pofieffion  5  as  when  the 
reCtory  of  a  parilh,  and  lands  in  the  fame  pari(h,  both 
belonged  to  a  religious  houfe,  thofe  lands  were  difehar¬ 
ged  of  tithes  by  this  unity  of  pofieffion.  4.  By  pre¬ 
scription  j  having  never  been  liable  to  tithes,  by  being 
always  in  Spiritual  hands,  5.  By  virtue  of  their  order  ; 
as  the  Knights  Templars,  Ciftercians,  and  others,  whofe 
lands  were  privileged  by  the  pope  with  a  difeharge  of 
tithes.  Though,  upon  the  diffolution  of  abbeys  by 
Henry  VIII.  molt  of  thefe  exemptions  from  tithes 
would  have  fallen  with  them,  and  the  lands  become 
tithable  again,  had  they  not  been  Supported  and  upheld 
by  the  ftatute  31  Henry  VIII.  c.  13.  which  enaCts,  that 
all  perfons  who  fhould  come  to  the  pofieffion  of  the 
lands  of  any  abbey  then  diffolved,  (hould  hold  them  free 
and  difeharged  of  tithes,  in  as  large  and  ample  a  man¬ 
ner  as  the  abbeys  themfelves  formerly  held  them.  And 
from  this  original  have  Sprung  all  the  lands  which  be¬ 
ing  in  lay  hands,  do  at  prefent  claim  to  be  tithe-free  : 
for  if  a  man  can  (how  his  lands  to  have  been  fuch  ab¬ 
bey-lands,  and  alfo  immemorially  difeharged  of  tithes 
by  any  of  the  means  before  mentioned,  this  is  now  a 
good  prefeription  de  non  decimando .  But  he  muff  (how 
both  thefe  requifites  :  for  abbey-lands,  without  a  Special 
ground  of  difeharge,  are  not  difeharged  of  courfe  ; 
neither  will  any  prefeription  de  non  decimando  avail 
in  total  difeharge  of  tithes,  unlefs  it  relates  to  fuch  ab¬ 
bey-lands. 

It  is  univerfally  acknowledged  that  the  payment  of 
tithes  in  kind  is  a  great  difeouragement  to  agriculture. 
They  are  inconvenient  and  vexatious  to  the  hufband- 
man,  and  operate  as  an  impolitic  tax  upon  induffry. 
The  clergyman,  too,  frequently  finds  them  troublefome 
aqd  precarious  $  his  expences  in  collecting  are  a  confi- 


derable  drawback  from  their  value,  and  his  jufi  rights  Tithes 
are  with  difficulty  Secured  :  he  is  too  often  obliged  to  .Jf 
Submit  to  impofition,  or  is  embroiled  with  his  parilhion- ,  L*  y 
ers  in  difputes  and  litigations,  no  lefs  irk  Some  to  his  feel¬ 
ings  than  prejudicial  to  his  intereft,  and  tending  to  pre¬ 
vent  thofe  good  elfeCts  which  his  precepts  fhould  pro  ¬ 
duce.  It  is  therefore  of  the  utmoft  importance  to  pa¬ 
rochial  tranquillity,  and  even  to  religion,  that  Some  juft 
and  reafonablc  ftandard  of  compofition  could  be  fixed. 

Land  has  been  propofed,  but  in  the  prefent  date  of  the 
divifion  of  property  this  is  impoffible  :  and  as  money  is 
continually  changing  in  its  value,  it  would  alfo  be  a 
very  improper  ffandard,  unlefs  Some  plan  could  be  form  - 
ed  by  which  the  compofition  could  be  increafed  as  the 
value  of  money  diminifhes.  A  plan  of  this  kind  has 
been  publiftted  in  the  TranfaCtions  of  the  Society  infti- 
tuted  at  Bath,  vol.  iv.  which  thofe  who  are  interefted 
in  this  SubjeCt  may  confult  for  farther  information. 

TITHING,  ( Tithing  a,  from  the  Sax.  Theothunge , 
i.  e.  Decuria  m'),  a  number  or  company  of  ten  men,  with 
their  families,  knit  together  in  a  kind  of  Society,  and  all 
bound  to  the  king,  for  the  peaceable  behaviour  of  each 
other.  Anciently  no  man  was  Suffered  to  abide  in  Eng¬ 
land  above  forty  days,  unlefs  he  were  enrolled  in  Some 
tithing. — One  of  the  principal  inhabitants  of  the  tithing 
was  annually  appointed  to  prefide  over  the  reft,  being 
called  the  tithing-man ,  the  head-borough,  and  in  Some 
countries  the  borfeholder,  or  borough’s  ealder,  being 
fuppofed  the  difereeteft  man  in  the  borough,  town,  or 
tithing.  The  diftribution  of  England  into  tithings 
and  hundreds  is  owing  to  King  Alfred.  See  Borse- 
HOLDER. 

TITIANO  Vecellt,  or  Titian,  the  moft  univer- 
fal  genius  for  painting  of  all  the  Lombard-School,  the 
beft  colourift  of  all  the  moderns,  and  the  moft  eminent Pilkingfon’r 
for  hiftories,  portraits,  and  landfcapes,  was  bom  at  Ca-  Dictionary 
dore,  in  the  province  of  Friuli,  in  the  ftate  of  Venice,  °f^aintsrU 
in  1477,  or  in  1480  according  to  Vafari  and  Sandrart. 

His  parents  Sent  him  at  ten  years  of  age  to  one  of  his 
uncles  at  Venice,  who  finding  that  he  had  an  inclina¬ 
tion  to  painting,  put  him  to  the  School  of  Giovanni  Bel- 
lino. 

But  as  Soon  as  Titian  had  Seen  the  wrorks  of  Giorgi¬ 
one,  whofe  manner  appeared  to  him  abundantly  more 
elegant,  and  lefs  constrained  than  that  of  Bellino,  he 
determined  to  quite  the  ftyle  to  which  he  had  So  long 
been  accuftomed,  and  to  purfue  the  other  that  recom¬ 
mended  itfelf  to  him,  by  having  more  force,  more  re¬ 
lief,  more  nature,  and  more  truth.  Some  authors  affirm, 
that  he  placed  himfelf  as  a  difciple  with  Giorgione ;  yet 
others  only  fay,  that  he  cultivated  an  intimacy  with 
him  ;  but  it  is  undoubtedly  certain  that  he  Studied  with 
that  great  mafter  ;  that  he  learned  his  method  of  blend¬ 
ing  and  uniting  the  colours  *,  and  praCtifed  his  manner 
So  effectually,  that  Several  of  the  paintings  of  Titian 
were  taken  for  the  performances  of  Giorgione  5  and 
then  his  Succefs  infpired  that  art) ft  with  an  invincible- 
jealoufy  of  Titian,  which  broke  off  their  connection  for 
ever  after. 

The  reputation  of  Titian  rofe  continually  \  every  new 
work  contributed  to  extend  his  fame  through  all  Eu¬ 
rope  ;  and  he  was  confidered  as  the  principal  ornament 
of  the  age  in  which  he  flouriftied.  And  yet,  Sandrart  ob¬ 
serves  that  am  id  ft  all  his  appl  a  ufe,  and  conftant  employment 
at  Venice,  his  income  and  fortune  were  inconfiderable  ; 
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Titiano.  and  be  was  more  remarkable  for  the  extenfivenefs  of  his 
talents,  than  for  the  affluence  of  his  circumftances.  But 
when  his  merit  was  made  known  to  the  emperor  Charles 
V.  that  monarch  knew  how  to  fet  a  juft  value  on  his 
fuperior  abilities  }  he  enriched  him  by  repeated  bounties, 
allowed  him  3  conliderable  penfion,  conferred  on  him 
the  honour  of  knighthood,  and  what  was  ftill  more, 
honoured  him  with  his  friendfflip.  He  painted  the  por¬ 
trait  of  that  benefa&or  feveral  times }  and  it  is  record¬ 
ed  by  Sandrart,  that  one  day,  while  the  emperor  was 
fitting  for  his  picture,  a  pencil  happening  to  drop  from 
the  painter,  he  ltooped,  took  it  up,  and  returned  it  } 
obligingly  anfwering  to  the  model!  apology  of  the  ax  tilt 
(who  blufhed  at  the  «  ondelcenfion  of  lo  great  a  mo¬ 
narch),  that  the  merit  ot  a  Titian  was  worthy  of  the  at¬ 
tendance  of  an  emperor. 

The  excellence  of  Titian  was  not  fo  remarkably  ap¬ 
parent  in  the  hiftorical  compofitions  which  he  painted  as 
in  his  portraits  and  landfcapes,  which  feem  to  be  fupe¬ 
rior  to  all  competition  }  and  even  to  this  day,  many  of 
them  pteferve  their  original  beauty,  being  as  much  the 
admiration  of  the  prefent  age  as  they  have  defervedly 
been  of  the  ages  paft. — It  is  obferved  of  Titian  by  molt 
writers,  that  in  the  different  periods  of  his  life  he  had 
four  different  manners  }  one  refembling  his  firft  inftruftor 
JBellino,  which  was  fomewhat  ftiff ;  another,  in  imita¬ 
tion  of  Giorgione,  more  bold,  and  full  of  force}  his 
third  manner  was  the  refult  of  experience,  knowledge, 
and  judgement,  beautifully  natural,  and  nnifhed  with 
exquiftte  care,  which  manner  w>as  peculiarly  his  owm  j 
and  in  thofe  pi6lures  which  he  painted  between  the  years 
of  approaching  old  age  and  his  death  may  be  noticed 
his  fourth  manner.  His  portraits  were  very  differently 
finifhed  in  his  early,  and  in  his  latter  time,  according 
to  the  teftimony  of  Sandrart.  At  firft  he  laboured  his 
pi&ures  highly,  and  gave  them  a  polifhed  beauty  and 
luftre,  fo  as  produce  their  effe£l  full  as  well  when  they 
were  examined  clofely  as  when  viewTed  at  a  diftance  ; 
but  afterwards,  he  fo  managed  his  penciling,  that  their 
greateft  force  and  beauty  appeared  at  a  more  remote 
view,  and  they  pleafed  lefs  when  they  wrere  beheld  more 
nearly.  So  that  many  of  thofe  artifts  who  ftudied  to 
imitate  him,  being  miffed  by  appearances  wfflich  they 
did  not  fufficiently  confider,  have  imagined  that  Titian 
executed  his  work  with  readinefs  and  a  mafterly  rapidi¬ 
ty  ;  and  concluded  that  they  ffiould  imitate  his  manner 
moft  effeflually  by  a  freedom  of  hand  and  a  bold  pen¬ 
cil  :  Whereas  in  reality,  Titian  took  abundance  of  pains 
to  work  up  his  pictures  to  fo  high  a  degree  of  perfec¬ 
tion  ;  and  the  freedom  that  appears  in  the  handling  was 
entirely  effe&ed  by  a  fldlful  combination  of  labour  and 
judgement. 

It  cannot  be  truly  affirmed,  that  Titian  equalled  the 
great  mailers  of  the  Roman  fchool  in  defign  ;  but  he  al¬ 
ways  took  care  to  difpofe  his  figures  in  fuch  attitudes  as 
fhowed  the  moft  beautiful  parts  of  the  body.  His  tafte 
in  defigning  men  was  not  generally  fo  correct  or  elegant 
as  it  appeared  in  his  boys  and  female  figures  j  but  his 
colouring  had  all  the  look  of  real  flefh,  his  figures 
breathe.  He  was  not  fo  bold  as  Giorgione,  but  in 
tendernefs  and  delicacy  he  proved  himfelf  much  fuperior 
to  him  and  all  other  artifts.  The  expreffion  of  the  paf- 
lions  was  not  his  excellence,  though  even  in  that  refpe61 
many  of  his  figures  merited  the  jufteft  commendation  ; 
but  he  always  gave  his  figures  an  air  of  eaie  and  digni¬ 


ty.  His  landfcapes  are  univerfally  allowed  to  be  un-  Titiano 
equalled,  whether  we  confider  the  forms  ot  his  trees,  the  II 
grand  ideas  of  nature  wfflich  appear  in  his  feenery,  or  1  e* 
his  diftances  which  agreeably  delude  and  delight  the 
eye  of  every  obferver  }  and  they  are  executed  with  a 
light,  tender,  and  mellow7  pencil.  He  learned  from 
nature  the  harmony  of  colours,  and  his  tints  feem  afton- 
ifhing,  not  only  for  their  force,  but  their  fw?eetnefs  }  and 
in  that  refpeft  his  colouring  is  accounted  the  ftandard  of 
excellence  to  all  profeffors  of  the  art. 

It  would  prove  almoft  an  endlefs  talk  to  enumerate 
the  variety  of  works  executed  by  this  illuftrious  artift, 
at  Rome,  Venice,  Bologna,  and  Florence,  as  w^ell  as 
thofe  which  are  to  be  feen  in  other  cities  of  Italy,  in 
England,  Spain,  Germany,  and  France  ;  but  there  are 
two,  which  are  mentioned  as  being  truly  admirable. 

One  is,  a  Laft  Supper,  preferved  in  the  refedlory  at  the 
Efcurial  in  Spam,  wfflich  is  inimitably  fine  }  the  other 
is  at  Milan,  reprefenting  Chrift  crowned  with  thorns. 

The  principal  figure  in  the  latter  has  an  attitude  full  of 
grace  and  dignity  more  than  mortal,  and  the  counte¬ 
nance  ftiovvs  a  benevolence  and  humility,  combined 
wfith  dignity  and  pain,  which  no  pencil  but  that  of  Ti¬ 
tian  could  fo  feelingly  have  deferibed.  It  is  admirably 
coloured,  and  tenderly  and  delicately  penciled  }  the 
heads  are  wonderfully  beautiful,  the  compofition  excel¬ 
lent,  and  the  whole  has  a  chaiming  effe£l  by  the  chiaro- 
lcuro. 

He  was  of  fo  happy  a  conftitution,  that  he  wras 
never  ill  till  the  year  1576,  when  he  died  of  the 
plague,  at  99  years  of  age.  His  difciples  w?ere  Paulo 
Veronefe,  Giacomo  Tintoret,  Giacomo  de  Porte  Bafia- 
no,  and  his  fons. 

TITLARK.  See  Alauda,  Ornithology  Index , 

TITLE,  an  appellation  of  dignity  or  rank  given  to 
princes  and  perfons  of  diilinflion. 

Titles  were  not  fo  common  among  the  ancient  Greeks 
or  Romans  as  they  are  in  modern  times.  Till  the  reign 
of  Conftantine  the  title  of  Il/uJIrious  wTas  never  given 
except  to  thofe  wrho  were  diftinguifhed  in  arms  or  let¬ 
ters  :  But  at  length  it  became  hereditary  in  the  families 
of  princes,  and  every  fon  of  a  prince  was  illuftrious. 

The  title  of  Highnefs  w-as  formerly  given  only  to  kings. 

The  kings  of  England  before  the  reign  of  Henry  VIII, 
were  addrefled  by  the  title  of  your  Grace,  That  mo¬ 
narch  firft  affumed  the  title  of  Highnefs ,  and  afterwards 
that  of  Majefy,  The  title  of  majefty  was  firft  given 
him  by  Francis  I.  in  their  interview  in  1520.  Charles 
V.  wras  the  firft  king  of  Spain  who  affumed  the  fame 
title. 

Princes,  nobles,  and  clergy,  generally  have  one  title 
derived  from  their  territories  and  eftates,  and  another 
derived  from  their  rank  or  from  fome  other  remarkable 
circumftance.  The  pope  is  called  the  Bijhop  of  Rome , 
and  has  the  title  of  Holinefs,  A  cardinal  has  his  name 
generally  from  fome  church,  and  is  falutcd  by  the  name 
of  Eminent ,  or  mof  Eminent,  An  archbilhop,  befides 
being  named  from  his  diocefe,  is  called  Jus  Grace  and 
mof  Reverend :  a  biftiop  is  alfo  diftinguifhed  by  the 
name  of  his  diocefe,  and  has  the  title  of  his  Lordfjip  and 
right  Reverend ,  Inferior  clergymen  are  denominated 
Reverend, 

The  titles  of  crowmed  heads  derived  from  their  domi¬ 
nions  it  is  unneceffary  to  mention.  It  will  be  fufficient 
to  mention  thofe  by  which  they  are  addrefled.  To  an 
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Title  emperor  is  given  the  title  of  Imperial  Majefty ;  to  kings, 

I!  that  of  Majefty  ;  to  the  princes  of  Great  Britain,  Royal 

Tobacco.  Highnefs i  to  thofe  of  Spain,  Infant  ;  to  ele&ors,  EleBo- 
ral  H'ghnefs ;  to  the  grand  duke  of  Tufcany,  Moft  Se¬ 
rene  Highnefe  ;  to  the  other  princes  of  Italy  and  Ger¬ 
many,  llighnefx ;  to  the  doge  of  Venice,  Moft  Serene 
Prince  ;  to  the  grand-mailer  of  Malta,  Eminence  ;  to 
nuncios  and  ambaffadors  of  crowned  heads,  Excellency  ; 
to  dukes,  Grace  ;  to  marquiffes,  eans,  and  barons,  Lord- 
Ihip . 

The  emperor  of  China,  among  his  titles,  takes  that 
of  Tien  Su.  “  Son  of  Heaven.”  The  Orientals,  it  is 
obferved,  are  exceedingly  fond  of  titles:  the  limple  go¬ 
vernor  of  Schiras,  for  inllance,  after  a  pompous  enume¬ 
ration  of  qualities,  lordlhips,  &.c.  adds  the  titles  of 
Flower  of  Courtefy ,  Nutmeg  of  Confolation ,  and  Rofe  of 
Delight. 

Title,  in  Law ,  denotes  any  right  which  a  perfon 
has  to  the  poffeffion  of  a  thing,  or  an  authentic  inftru- 
ment  whereby  he  can  prove  his  right.  See  the  articles 
Right,  F^roperty,  &c. 

Title  to  the  Crown  in  the  Britijh  Conjlitution .  See 
Succession.  . 

TITMOUSE.  See  Parus,  Ornithology  Index. 

TITULAR,  denotes  a  perfon  inveited  with  a  title,  in 
virtue  of  which  he  holds  an  office  or  benefice,  whether 
he  perform  the  fun&ions  thereof  or  not. 

TITUS  Vespasianus,  the  Roman  emporer,  the  fon 
of  Vefp  ifian  ;  of  whom  it  is  related,  that  not  being  able 
to  recollect  any  remarkable  good  action  he  had  done  on 
a  certain  day,  he  exclaimed,  “  I  have  loft  a  day  !”  He 
might  truly  be  called  the  father  of  his  people ;  and 
though  Rome  laboured  under  various  public  calamities 
during  his  reign,  fuch  was  his  equitable  and  mild  admi- 
niftration,  that  he  conftantly  preferved  his  popularity. 
He  was  a  great  lover  of  learning,  and  compofed  feveral 
poems.  He  reigned  but  two  years  ;  and  it  is  thought 
Domitian  his  brother  poifoned  him,  A.  D.  81.  aged  4 1. 
See  ( Hlftory  of)  Rome. 

TIVIOT  hills.  See  Cheviot. 

TIVOLI,  the  modern  name  of  Tibur. 

TOAD.  See  Rana,  Erpetology  Index . 

ToAD-Fifh.  See  Lophius,  Ichthyology  Index . 

ToAD-Flax.  See  Antirrhinum,  Botany  Index . 

TOAD  Stone ,  an  argillaceous  ftone.  See  Geqlogy. 

TOBACCO.  See  Nicotiana,  Botany  Index ,  and 
Snuff. 

Tobacco- Pipe -Fifth .  See  Fistularia,  Ichthyolo¬ 
gy  Index. 

TOBACCO  Pipes ,  Manufa&ure  of.  The  art  of  making 
tobacco-pipes,  or,  as  it  is  commonly  called,  pipe-making , 
though  one  of  the  fimpleft  fpecies  of  pottery,  isfufficient- 
ly  curious  to  merit  defeription  in  a  dictionary  of  arts 
and  fciences. 

The  procefs  of  pipe-making  may  be  divided  in¬ 
to  fix  ftages  ;  viz.  1..  Beating  or  preparing  the  clay  ; 
2.  Rolling  ;  3.  Moulding  ;  4.  Trimming;  5.  Drying 
and  6.  Burning. 

Preparation  of  the  Clay . — The  fine  white  clay  em¬ 
ployed  by  the  pipe-makers,  is  dug  from  the  quarries  in 
mafles  of  about  a  cubic  foot  each.  Before  it  can  be 
ufed  in  the  manufa&ure  of  tobacco-pipes,  it  muft  be  re¬ 
duced  to  the  confiftence  of  a  tough  pafte.  To  effeft 
this,  after  its  outer  furface  has  been  cleared  from  dirt 
prduft,  it  is  broken  into  fmall  pieces  ,  about  as  large  as 


a  goofe’s  egg,  and  thrown  into  a  tub  with  fuch  a  quan-  Tobacco. ^ 
tity  of  foft  water  as  experience  has  (hewn  to  be  fuffi-  "  v  ™ 
e'ent  to  bring  it  to  the  proper  confiftence.  After  lying 
till  it  has  foaked  up  all  the  water,  which  ufualiy  re¬ 
quires  from  12  to  24  hours,  it  is  taken  from  the  tub  and 
laid  on  a  thick  ftrong  wooden  bench.  Here  it  is  beat¬ 
en  by  a  heavy  four-iquare  iron  intiruinent,  in  iuc*!  a 
manner  as  to  cut  it  from  one  end  to  the  other  into  very 
thin  flices.  It  requires  confiderable  addiefs  to  perform 
this  operation  and  it  is  furprifing  how  til  in  ilie  work¬ 
men  will  fometimes  cut  the  flices,  and  how  equally 
they  \vill  thus  divide  the  clay.  Tnis  beating  is  con¬ 
tinued,  alternately  folding  up  the  clay  and  fllcing  it,, 
till  the  whole  is  perfectly  Imooth.  It  is  then  ready  tor 
rolling. 

Rolling . — The  operation  of  rolling  reduces  the  clay  ' 
into  pieces  of  a  proper  fize  and  length  for  making  pipes; 
and  ulmoft  to  the  proper  form.  The  roller  tits  at  a 
bench  with  a  fmooth  board  before  him,  and  holds  in 
his  hand  another  fmooth  board  about  1 8  inches  long, 
four  broad,  and  about  half  an  inch  thick,  having  one 
end  rounded  off  on  one  fide,  fo  as  to  produce  a  corre- 
fponding  hollow  in  the  clay.  He  now  takes  a  piece  of 
the  beaten  clay,  and  rolls  it  out,  firft  with  his  hands, 
and  then  with  the  board,  till  it  acquire  the  form  of  a- 
long  {lender  cylinder,  with  one  end  confiderably  larger 
than  the  reft.  This  large  end  is  to  form  the  bole,  and 
the  cylinder  the  {hank  of  the  future  pipe.  The  pieces 
of  clay  thus  formed  are  laid  befide  each  other  on  a  fiat 
board,  and  are  now  ready  lor  moulding. 

Moulding . — This  is  the  moft  complex  operation,  and 
requires  the  greateft  number  of  inftruments.  The  prin¬ 
cipal  of  thefe  is  the  mould,  which  is  compofed  of  two 
long  pieces  of  iron,  formed  fo  as  to  join  together,  and 
having  their  correfponding  Tides  cut  into  the  Ihape  of 
half  a  tobacco  pipe,  each  piece  being  hollowed  fo  as  to 
form  half  a  {lender  cylinder,  with  a  larger  cavity  at  the 
upper  end,  and  at  fuch  an  angle  as  it  is  intended  the 
bole  of  the  pipe  {hall  make  with  the  {hank.  Juft  above 
that  part  of  each  fide  of  the  mould  which  ftands  be¬ 
yond  what  is  intended  to  form  the  bole,  there  is  a  notch’ 
for  admitting  a  knife  to  cut  off  the  fuperfluous  clay. - 
To  receive  the  united  mould  there  is  a  vice,  having 
at  one  end  two  upright  pofts,  between  which  moves  a* 
long  lever,  and  to  this  lever,  near  the  pofts,  there  is 
loofely  attached  a  piece  of  iron  ending  below  in  a  fmooth 
conical  head,  capable  of  entering  the  large  opening  of 
the  mould,  but  rather  fmaller  than  that  opening,  fo  as 
that  when  forced  down  into  it,  a  fufficient  thicknefs  of 
clay  may  be  left  between  the  cone  and  the  fides  of  the 
mould,  to  form  the  bole  of  the  pipe.  One  fide  of  this 
vice  is  fixed,  and  the  other  moveable,  towards  the  form¬ 
er.  The  moveable  fide  has  attached  to  it  an  iron  ferewr 
with  a  very  long  lever  as  its  handle,  fo  that  by  turning; 
the  ferew  one  way  or  the  other,  the  moveable  fide  of 
the  vice  may  be  forced  nearer  the  fixed  fide,  or  fuffered 
to  return  to  its  original  pofition. 

Befides  thefe  principal  inftruments,  the  moulder  re¬ 
quires  a  (lender  fteel  wire,  fixed  in  a  handle  at  one  end, , 
and  having  its  other  extremity  formed  into  a  very  fma’l 
head  ;  a  faucer  containing  wool  well  impregnated  with 
oil,  and  a  fmall  woollen  or  cotton  bruffi. 

When  about  to  mould  his  pipes,  he  lays  hold  of  the 
{hank  of  one  of  the  rolled  pieces,  and  with  great  dexte¬ 
rity  which  pra&ice  alone  can  teach,  he  paffes  up  the 
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Tobacco,  oiled  wire  through  its  whole  length,  till  he  finds  it  ar- 
'  rived  at  the  commencement  of  the  larger  extremity  of 

the  clay.  This  extremity  he  then  bends  to  the  proper 
angle,  and  having  oiled  the  infule  of  each  part  of  his 
mould,  he  lays  the  piece  of  clay  with  the  wire  in  it,  in¬ 
to  one  part  of  the  mould,  and  covers  it  with  the  other. 
He  now  puts  the  mould  containing  the  clay  into  the 
vice,  and  with  the  left  hand  turning  round,  the  handle 
of  the  ferew,  fo  as  to  fix  the  mould  firmly  within  the 
vice,  he,  with  the  right  hand,  preffes  down  the  lever  with 
its  conical  head,  and  thus  forms  the  cavity  of  the  bole. 
He  now  withdraws  the  mould,  cuts  off  with  his ’knife 
the  fuperfluous  clay  from  the  bole,  opens  the  mould, 
takes  out  the  pipe,  and  now  only  withdraws  the  wire. 
He  then  lays  the  moulded  pipe  on  a  flat  board,  in  the 
fame  manner  as  the  rolled  pieces  before  deferibed.  The 
pipes  thus  moulded  require  to  be  trimmed,  that  is,  to 
have  the  prominences  arifing  from  the  joining  of  the 
mould,  and  other  fuperfluous  pieces  of  clay  taken  off, 
fo  as  to  render  the  furface  fmooth  and  round. 

Trimming. — The  operation  of  trimming  is  generally 
performed  by  boys  and  girls,  as  it  requires  very  little 
fkill.  The  trimmer  has  before  him  a  fmooth  block  of 
wood,  about  the  length  of  the  pipe,  and  of  confiderable 
thicknefs,  elevated  a  little  at  the  remote  end.  He  has 
alfo  a  thick  piece  of  fmooth  iron,  one  edge  of  which 
has  acrofs  it  two  or  more  femicylindrical  grooves,  capa¬ 
ble  of  receiving  half  the  {hank  of  a  pipe.  Taking  one 
of  the  rough  moulded  pipes,  the  trimmer  carefully  paffes 
up  the  hollow  of  the  (hank,  a  wire  fimilar  to  that  em¬ 
ployed  in  moulding,  and  holding  the  pipe  by  the  bole, 
while  the  (hank  lies  before  hhn  on  the  wooden  block, 
he  pares  off  with  a  blunt  knife  all  the  excrefcences  of 
clay,  both  from  the  (hank  and  bole,  and  rubs  the  for¬ 
mer,  while  lying  on  the  block,  with  the  grooved  part 
of  his  iron,  fo  as  to  render  it  as  fmooth  as  poffible.  He 
now  cuts  off  the  ragged  piece  at  the  extremity  of  the 
fhank,  withdraws  the  wire,  and  lays  the  pipe  on  the 
drying  frame.  One  great  obje£t  of  the  trimmer  is,  to 
fee  that  the  pipe  is  completely  perforated,  which  he  dif- 
covers  by  blowing  through  it ;  and  if  he  finds  the  hole 
choked  up,  he  mud  open  it  by  pufhing  the  wire  as  far 
as  poffible.  If  this  does  not  fucceed,  he  breaks  the  pipe 
as  ufelefs. 

Drying . — The  pipe  has  now  received  all  the  work 
that  can  be  bellowed  on  it  by  the  maker,  previous  to  its 
being  burned  ;  but  as  the  expofing  of  it  to  heat,  while 
foft  and  pliable,  would  make  it  crack,  it  is  neceffary 
that  it  be  properly  dried.  For  this  purpofe,  a  frame  is 
prepared,  compofed  of  three  or  four  long  pieces  of 
-wood,  faftened  to  two  end  pieces  in  fucli  a  manner,  as 
that  the  middle  of  the  frame  (hall  be  the  lowed,  to  give 
the  (hanks  of  the  pipes  that  curve  which  they  generally 
poffefs.  After  being  trimmed,  the  pipes  are  laid  befide 
each  other  in  this  concave  frame,  with  their  boles  hang¬ 
ing  dowTn  over  the  edges  of  the  frame,  and  their  (hanks 
bending  within  its  hollow.  In  this  pofition  they  are  ex- 
pofed  to  the  air  till  they  are  dry  and  firm.  They  are 
then  ready  for  burning  or  baking. 

Burning . — For  burning  or  baking  the  pipes,  there  is 
to  be  prepared  a  kiln  of  a  fimple  but  peculiar  condruc- 
tion.  It  is  built  in  the  form  of  a  cylinder,  clofe  at  the 
bottom  and  on  the  Tides,  and  open  at  the  top.  Below 
the  bottom  is  a  grate  for  receiving  the  fuel,  and  round 
the  fides  are  conilrudted  vertical  or  fpiral  flues,  opening 
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at  the  top,  and  communicating  below  with  the  grate.  Tobacco* 
The  fides  of  the  furnace  on  its  interior  are  pretty  thin,  ^  obago.  ^ 
and  are  formed  of  a  cement  compofed  of  clay  mixed  ~ 
with  frefli  cow  dung.  In  the  middle  of  the  cavity  is 
placed  a  pedeflal  compofed  of  the  fame  materials,  for 
the  pipes  to  lean  againd.  When  the  pipes  are  fuffi- 
ciently  dried,  they  are  arranged  round  this  pededal, 
reding  againd  it,  and  againd  each  other,  with  their 
boles  next  the  bottom  of  the  furnace.  They  are  thus 
placed  in  fucceffive  layers,  till  the  furnace  be  diffidently 
full,  when  the  open  (pace  at  top  is  filled  up  with  bricks 
placed  over  each  other,  fo  as  to  leave  interdices  for  the 
free  circulation  of  the  air,  and  of  the  fmoke  and  flame 
which  iffue  through  the  flues.  In  thefe  interflices  are 
laid  feveral  pieces  of  broken  dried  pipes,  to  ferve  as  py¬ 
rometers  for  afeertaining  tile  date  of  the  included  pipes 
during  the  burning.  The  fire  is  now  lighted,  and  kept 
up,  till,  on  examining  the  pieces  of  clay  laid  in  the  in- 
terdices  of  the  bricks,  it  is  concluded  that  the  pipes 
within  t^.e  furnace  are  diffidently  baked.  The  fire  is 
then  differed  to  go  out,  and  the  whole  to  cool  till  the 
next  day,  when  the  bricks  are  taken  down,  the  pipes 
removed,  and  packed  in  barrels  for  fale. 

After  being  burnt,  the  pipes  are  fometimes  glazed, 
which  is  done  by  rubbing  them,  wThile  warm,  with  flan¬ 
nel  and  a  little  white  wax.  In  fome  places  the  extre¬ 
mities  of  the  (hanks  are  rendered  fmooth  by  dipping 
them  before  burning  in  the  ordinary  potters  glazing, 
which  prevents  that  adhefion  to  the  lips  fo  unpleafant  in 
new  unglazed  pipes. 

TOBAGO,  one  of  the  Caribbee  iflands,  ceded  to 
Great  Britain  by  the  treaty  of  Paris  in  1763,  taken  by 
the  French  in  1781,  and  retaken  by  the  Britifli  in 
1793.  It  lies  in  the  latitude  of  11  degrees  10  minutes 
north,  and  59  degrees  40  minutes  longitude  weft  from 
London,  about  40  leagues  fouth-by-weft  from  Barba- 
does,  35  fouth-eaft  from  St  Vincents,  20  fouth-eaft 
from  Grenada,  12  north-eafl  from  the  Spanifii  illand  of 
Trinidada,  and  between  30  and  40  north-eafl:  from  the 
Spani(h  main.  According  to  the  lateft  accounts,  it  is 
fomewhat  more  than  30  miles  in  length  from  north-eafl: 
to  fouth-weft,  between  8  and  9  in  breadth,  and  from  23 
to  25  leagues  in  circumference.  The  Engliffi  vifited 
this  ifland  very  early,  Sir  Robert  Dudley  being  there  in 
the  reign  of  Queen  Elizabeth.  In  that  of  Charles  I. 

William  earl  of  Pembroke  procured  a  grant  of  this, 
with  two  other  fmall  iflands ;  but  died  before  he  was  able 
to  carry  into  execution  his  defign  of  fettling  them.  In 
A.  D.  1632  fome  merchants  of  Zealand  fent  over  a 
fmall  colony  thither,  and  gave  it  the  name  of  New  Wal- 
cheren  ;  but  before  they  were  able  thoroughly  to  efia- 
bliffi  them  (elves,  they  were  deftroyed  by  the  Indians  af- 
fified  by  the  Spaniards.  Ten  years  after,  James  duke 
of  Courland  fent  a  colony  thither,  who  fettled  them- 
felves  upon  Great  Courland  bay,  and  made  a  confider¬ 
able  progrefs  in  planting.  A.  D.  1654,  Meffieurs  A  - 
drian  and  Cornelius  Lampfius,  two  opulent  merchants 
of  Fluffing,  fent  a  confiderable  number  of  people  thi¬ 
ther,  who  fettled  on  the  other  fide  of  the  ifland,  and 
lived  in  amity  with  the  Courlanders,  until  they  learned 
that  the  king  of  Sweden  had  feized  the  perfon  of  their 
duke  and  difpofleffed  him  of  his  dominions,  when  they 
attacked  and  forced  his  fubje£l$  to  fubmit.  The  duke 
being  afterwards  refiored,  he  obtained  from  Charles  II. 
a  grant  of  this  ifland,  .dated  the  17th  of  November 
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Tobago,  j  664.  In  the  fecond  Dutch  war  the  count  d’Eftrees, 
Tobohki.  foy  or<ier  of  his  mafter,  totally  ruined  it  at  the  clofe  of 
v the  year  1677  j  and  from  that  time  it  continued  wade 
till  Britain  took  poffefiion  of  it  after  the  treaty  of  Paris. 
The  climate,  notwithftanding  its  vicinity  to  the  line,  is 
fo  tempered  by  the  breezes  from  the  fea,  as  to  be  very 
fupportable  even  to  Europeans  ^  and  hath  the  fame  ad¬ 
vantages  with  that  of  Grenada,  in  having  regular  fea- 
fons,  and  alfo  in  being  exempt  from  the  hurricanes. 
There  are  throughout  the  illand  many  rifing  grounds, 
though,  except  at  the  north-eaft  extremity,  there  is  no 
part  of  it  that  can  be  ftyled  mountainous  j  and  even 
there  the  country  is  far  from  being  rugged  or  impaffable. 
The  foil,  if  we  may  credit  either  Dutch  or  French  wri¬ 
ters,  is  as  fertile  and  luxuriant  as  any  of  the  iflands, 
and  very  finely  diverfified.  Ground  provifions  of  all 
forts  have  been  raifed  in  great  plenty,  a  vaft  variety  of 
vegetables,  excellent  in  their  kind,  fome  for  food,  fome 
for  phyfic.  Almoft  every  fpecies  of  ufeful  timber  is  to 
be  found  here,  and  fome  of  an  enormous  fize  \  amongfb 
others,  the  true  cinnamon  and  nutmeg  tree,  as  the 
Dutch  confefs,  and  of  which  none  could  be  better 
judges  j  whole  groves  of  faffafras,  and  of  trees  that  bear 
the  true  gum  copal,  with  other  odoriferous  plants  that 
render  the  air  wholefome  and  pleafant.  It  is  as  well 
watered  as  can  be  wiftied,  by  rivers  that  fall  into  the 
fea  on  both  fides,  many  fmaller  Breams,  and  fine  frefli 
fprings  in  almoft  every  part  of  the  ifland.  The  fea- 
Coaft  is  indented  by  10  or  12  fair  and  fpacious  bays, 
and  there  are  amongft  thefe  one  or  two  ports  capable  of 
receiving  as  large  Blips  as  ever  vifited  thofe  feas.  There 
are  wild  hogs  in  great  plenty,  abundance  of  fowls  of 
different  kinds,  and  a  vaft  variety  of  fea  and  river  fifo. 
At  the  north-eaft  extremity  lies  Little  Tobago,  which* 
is  two  miles  long,  and  about  half  a  mile  broad,  very 
capable  of  improvement. 

TOBOLSK!,  the  capital  of  Siberia,  is  fituated  at 
the  confluence  of  the  rivers  Tobol  and  lrtifh,  in  N.  Lat. 
58°  12',  E.  Long.  68°  18'.  The  city  (lands  upon  the 
afcent  of  a  high  hill,  the  lower  part  of  which  is  inha¬ 
bited  by  Mahometan  Tartars,  who  carry  on  a  confider- 
able  traffic  upon  the  river  lrtifh,  and  convey  their  mer- 
chandife  quite  acrofs  Great  Tartary,  as  far  as  China. 
The  river  lrtifh  is  reckoned  as  rapid  as  the  Danube  -7 
runs  from  the  fouth,  and  empties  itfelf  into  the  Oby  : 
the  Tobol  wadies  the  other  fide  of  the  town,  and  a  lit¬ 
tle  below  it  falls  into  the  lrtifh.  By  means  of  thefe 
two  rivers,  there  is  a  conftant  flow  of  merchandife  into 
the  city  during  the  fummer  feafon.  Tobolfki  is  there¬ 
fore  a  great  mart  for  the  commodities  of  Mufcovy,  Tar- 
tary,  and  other  countries  :  and  here  is  a  great  concouvfe 
of  merchants.  All  forts  of  provifions  are  plentiful  and 
cheap.  An  hundred  weight  of  rice  is  fold  for  16  co- 
pecs,  equal  to  about  eightpence  fterling ;  a  Burgeon 
weighing  40  pounds,  for  half  that  money  7  an  ox  for 
two  rix -dollars,  and  every  other  article  in  proportion  : 
the  adjacent  country  abounds  with  game  in  great  va¬ 
riety.  The  fu  preme  court  of  judicature  for  all  Siberia 
is  held  in  this  city,  which  is  alfo  the  feat  of  a  metropo¬ 
litan,  fent  hither  from  Mofcow  to  exercife  fpiritualju- 
rifdi&ion  over  the  whole  kingdom.  Tobolfki  is  well 
fortified,  and  defended  by  a  ftrong  garrifon,  under  the 
command  of  the  waiwode,  who  refides  in  the  place,  and 
takes  charge  of  the  fur  tribute,  which  is  here  depofited 
m  proper  magazines.  This  governor  enjoys  a  very  ex- 


tenfive  command,  and  cart  occafionally  bring  into  the  Tobolfki, 
field  9000  men,  befides  a  ftrong  body  of  Tartars  on 
horfeback,  to  make  head  againft  the  Kalmucks  and  ,  ^  ‘  j 

Coffacks,  in  their  repeated  incurfions.  A  iufficient  num¬ 
ber  of  Ruffians,  called  Jemjkoihs ,  are  kept  in  continual 
pay  by  the  government,  on  the  banks  of  the  Irtifii,  to 
fupply  travellers  on  the  czar’s  account  with  men,  boats, 
or  carriages,  to  convey  them  as  far  as  Surgut  on  the 
Oby,  a  voyage  of  200  leagues  by  water.  This  is  the 
common  method  of  travelling  in  the  lummer  j  but  in 
winter  the  journey  by  land  is  not  half  fo  long,  being 
performed  in  fleds  over  the  ice  and  lnow,  with  which 
the  country  is  covered.  Thefe  fleds  are  moved  by  a 
pair  of  dogs,  which  will  draw  a  load  of  300  pounds 
with  furprifing  expedition.  They  are  hired  at  eaiy 
rates,  and  during  one  half  of  the  year  may  be  feen  fly¬ 
ing  over  the  fnow  in  great  numbers.  The  city  is  fup- 
pofed  to  contain  13,000  inhabitants.  It  is  800  miles 
eaft  from  Molcov/,  and  1000  from  Petei  (burgh. 

TODD  A  Panna.  See  Cycas,  Botany  Index . 

TODDY,  a  name  given  to  the  juice  of  the  cocoa- 
nut  tree.  See  Arack. — Toddy  is  alfo  a  name  given  to 
a  mixture  of  fpirits,  water,  and  fugar. 

TODDT-Bird.  See  Loxia,  Ornithology  Index . 

TODUS,  the  Tody  ,  a  genus  of  birds  belonging  to 
the  order  of  picae.  See  Ornithology  Index . 

TOGA,  in  Roman  antiquity,  a  wide  woollen  gown 
or  mantle,  which  feems  to  have  been  of  a  femicircular 
form,  without  fleeves  \  differing  both  in  richnefs  and 
large nefs,  according  to  the  circumftances  of  the  wearer, 
and  ufed  only  upon  occafion  of  appearing  in  public. 

Every  body  knows  that  the  toga  was  the  diiiinguifh- 
ed  mark  of  a  Roman  ;  hence,  th zjus  togee,  or  privilege 
of  a  Roman  citizen  \  i.  e.  the  right  of  wearing  a  Roman 
habit,  and  of  taking,  as  they  explain  it,  fire  and  water 
through  the  Roman  empire. 

TOKAY  wine,  derives  its  name  from  a  town  of 
Hungary,  where  it  is  produced.  There  arc  foui  lorts 
of  wine  made  from  the  fame  grapes,  diftinguifhed  at 
Tokay  by  the  names  of  ejfence ,'  aufpruch ,  majslach ,  and 
the  com?non  wine .  The  effence  is  made  by  picking  out 
the  half-dried  and  fhrivelled  grapes,  and  putting  them 
into  a  perforated  veffel,  where  they  remain  as  long  as 
any  juice  runs  off  by  the  mere  preffure  of  their  own 
weight.  This  is  put  into  fmall  calks.  The  aufpruch  is 
made  by  pouring  the  expreffed  juice  of  the  grapes  from 
which  the  former  had  been  picked  on  thofe  that  yielded 
the  effence,  and  treading  them  with  the  feet.  The 
liquor  thus  obtained  Bands  for  a  day  or  two  to  ferment, 
and  then  is  poured  into  fmall  calks,  which  are  kept  in 
the  air  for  about  a  month,  and  afterwards  put  intocafks. 

The  fame  procefs  is  again  repeated  by  the  addition  of 
more  juice  to  the  grapes  which  have  already  undergone 
the  two  former  preffures,  and  they  are  now  wrung  with 
the  hands  ;  and  thus  is  had  the  mafslach.  The  fourth 
kind  is  made  by  taking  all  the  grapes  together  at  firlt, 
and  fubmitting  them  to  the  greateft  preffure  :  this  is 
chiefly  prepared  by  the  peafants.  The  effence  is  thick, 
and  very  fweet  and  lufeious :  it  is  chiefly  ufed  to  mix 
with  the  other  kinds.  The  aufpruch  is  the  wine  com¬ 
monly  exported,  and  which  is  known  in  foreign  coun¬ 
tries  by  the  name  of  Tokay, 

The  goodnefs  of  it  is  determined  by  the  following 
rules.  The  colour  fliould  neither  be  leddifli  nor  very 
pale,  but  a  light  filver  ;  in  trying  it,  the  palate  and  tip 
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-Tokay  0f  the  tongue  (hould  be  wetted  without  fwallotving  it, 
,l.ne  and  if  it  mamfeft  any  acrimony  to  the  tongue  it  is  not 
Toledo.  g°°d  j  but  the  tafte  ought  to  be  foft  afid  mild  :  when 
- V--W  poured  out,  it  fhould  form  globules  in  the  glafs,  and 
have  an  oily  appearance  :  when  genuine,  the  ftrongeft 
is  always  of  the  belt  quality  :  when  fwallowed,  it  fhould 
have  an  earthy  aftringent  tafte  in  the  mouth,  which  is 
called  the  tafte  of  the  root.  All  tokay  wine  has  an  aro¬ 
matic  tafte,  which  diftinguifties  it  from  every  other  fpe- 
cies  of  wrine.  It  keeps  to  any  age,  and  improves  by 
time  :  but  is  never  good  till  about  three  years  old.  It 
is  the  belt  way  to  tranfport  it  in  calks  \  for  when  it  is 
on  the  feas,  it  ferments  three  times  every  feafon,  and 
thus  refines  itfelf.  When  in  bottles,  there  mull:  be  an 
empty  fpace  left  between  the  wine  and  the  cork,  other- 
wife  it  would  burft  the  bottle.  A  little  oil  is  put  upon 
the  furface,  and  a  piece  of  bladder  tied  over  the  cork. 
The  bottles  are  always  laid  on  their  fides  in  fand.  Phil. 
Tranf.  vol.  lxiii.  part  ii.  p.  292,  &c. 

TOKENS.  See  Tradesmens  Tokens . 

TOISE,  a  French  meafure  containing  fix  of  their 
feet,  or  a  fathom. 

TO  LAND,  John,  a  famous  writer,  was  born  near 
Londonderry  in  Ireland  in  1670,  and  educated  in  the 
Popifh  religion  \  but  at  1 6  years  of  age  embraced  the 
principles  of  the  Proteftants.  He  ftudied  three  years  at 
the  univerfity  of  Glafgow  ;  was  created  mafler  of  arts  in 
the  univerfity  of  Edinburgh  \  and  afterwards  completed 
his  ftudies  at  Leyden,  where  he  refided  two  years.  He 
then  went  to  Oxford,  where,  having  the  advantage  of 
the  public  library,  he  colle&ed  materials  upon  various 
fubjefts,  and  compofed  fome  pieces  ;  among  which  was, 
A  Differtation  to  prove  the  received  hiftory  of  the  tra¬ 
gical  death  of  Atilius  Regulus,  the  Roman  conful,  to 
be  a  fable.  He  began  likewife  a  work  of  greater  con- 
fequence,  in  which  he  undertook  to  fhow  that  there  are 
no  mvfteries  in  the  Chriftian  religion.  He  publifhed  it 
in  1696  at  London,  under  the  title  of  Chriftianity  not 
mysterious .  This  book  gave  great  offence,  and  was  at¬ 
tacked  by  feveral  writers.  He  afterward  wrote  in  fa¬ 
vour  of  the  Hanoverian  fucceftion,  and  many  other 
pieces.  In  1  707  he  went  into  Germany,  where  he  vi- 
li ted  feveral  courts  ;  and  in  1710  he  was  introduced  to 
Prince  Eugene,  who  gave  him  feveral  maiks  of  his  ge- 
nerofity.  Upon  his  return  to  England  he  was  for  fome 
time  fupported  by  the  liberality  of  the  earl  of  Oxford 
1  rd-treafurer,  and  kept  a  country  houfe  at  Epfom  ;  but 
focn  lofing  his  lordffiip’s  favour,  he  publifhed  feveral 
pamphlets  againft  that  minifter’s  meafures.  In  the  laft 
four  years  of  his  life  he  lived  at  Putney,  but  ufed  to 
fpend  moil  part  of  the  winter  in  London.  Mr  Toland 
died  at  London  in  1722.  He  was  a  man  of  uncommon 
abilities,  publifhed  a  number  of  curious  trails,  and  was 
perhaps  the  moft  learned  cf  all  the  infidel  writers  \  but 
hi*  private  chara<fler  was  far  from  being  an  amiable  one 5 
for  he  was  extremely  vain,  and  wanted  thofe  focial  vir¬ 
tues  which  are  the  chief  ornaments  as  well  as  duties  of 
life.  H;s  poft  humous  works,  two  volumes  o&avo,  were 
publifhed  in  1726,  with  an  account  of  his  life  and  writ¬ 
ings,  by  Mr  Des  Maizeaux. 

TOLEDO,  an  ancient  and  trading  city  of  Spain  in 
Bourgonn-  New  Caflile,  of  which  it  rvas  formerly  the  capital. 
ne\  Tra  vel  About  two  centuries  ago  it  is  faid  to  have  contained 
yoMi m'  rnore  ^an  200,000  inhabitants ;  but  they  are  nowr  di- 
minifhcd  to  20,000,  or  at  moll  to  30,000.  It  is  ad- 
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vantageofly  feated  on  the  river  Tajo,  which  furrounds  it  Toledo, 
on  two  fides  ;  and  on  the  land  fide,  it  has  an  ancient  pde ration 
wall  built  by  a  Gothic  king,  and  Hanked  with  icoU’T~; 
towers.  It  is  feated  on  a  mountain,  which  renders  the 
ff  reets  uneven,  and  which  are  narrow  5  but  the  houfcs 
are  fine,  and  there  are  a  great  number  of  fuperb  ft  rue-- 
tures,  befides  17  public  fquares,  where  the  markets  are 
kept.  The  finelt  buildings  are  the  royal  cable  and  the 
cathedrax  church ;  which  lalt  is  the  richeft  and  moil 
confiderable  in  Spain.  It  is  feated  in  the  middle  of  the 
city,  joining  to  a  handfome  ftreet,  with  a  fine  fquare 
before  it.  Several  of  the  gates  are  very  large,  and  of 
bronze.  There  is  alfo  a  fuperb  iteeple,  extremely  high, 
from  whence  there  is  a  very  diftant  profpedt.  The  Sa- 
grariro,  or  piincipal  chapel,  is  a  real  treafury,  in  which 
are  15  large  cabinets  let  into  the  wall,  full  of  prodigious 
quantities  of  gold  and  filver  veffels,  and  other  works. 

There  are  two  mitres  of  filver  gilt,  fet  all  over  with 
pearls  and  precious  bones,  with  three  collars  of  maffy 
gold,  enriched  in  like  manner.  There  are  two  brace¬ 
lets  and  an  imperial  crown  of  the  Virgin  Mary,  confid¬ 
ing  of  large  diamonds  and  other  jewels.  The  weight 
of  the  gold  in  the  crown  is  15  pounds.  The  vtffel 
which  contains  the  confecrated  wafer  is  of  filver  gilt,  as 
high  as  a  man,  and  fo  heavy,  that  it  requires  30  men 
to  carry  it  ;  within  it  is  another  of  pure  gold  enriched 
with  jewels.  Here  are  38  religious  houfes,  moft  of 
which  are  wrorthy  a  traveller’s  notice,  with  manv  other 
facred  buildings,  a  great  number  of  churches  belonging 
to  27  pariflies,  and  fome  hofpitals.  Without  the  town 
are  the  remains  of  an  amphitheatre,  and  other  antiqui¬ 
ties. 

Toledo  is  an  archbifhop’s  fee,  and  the  feat  of  the  pri¬ 
mate  of  Spain.  His  revenue  is  faid  to  be  w-orth 
400,000  ducats,  but  there  are  large  dedu&ions  to  ravels  iri 
made  from  it.  It  pays  15,000  ducats  to  the  monks  of  Spain. 
the  Efcurial,  befides  feveral  other  penfions.  Toledo  has 
alfo  a  univerfity.  It  wTas  formerly  celebrated  for  the 
exquifite  temper  of  the  fword  blades  made  there.  It  is 
fituated  in  E.  Long.  3.  15.  N.  Lat.  39.  50.  and'is  37 
miles  fouth  from  Madrid. 

TOLERATION,  in  matters  of  religion,  is  either 
civil  or  ecclefiaftical.  Civil  toleration  is  an  impunity 
and  fafety  granted  by  the  ftate  to  every  fed  that  does 
not  maintain  do&rines  inconfiftent  with  the  public 
peace  :  and  ecclefiaftical  toleration  is  the  allowance 
which  the  church  grants  to  its  members  to  differ  cer¬ 
tain  opinions,  not  reputed  fundamental. 

As  the  gods  of  Paganifm  were  almoft  all  local  and 
tutelary,  and  as  it  was  a  maxim  univerfally  received 
that  it  was  the  duty  of  every  man  to  worfhip,  together 
with  his  own  deities,  the  tutelary  gods  of  the  country 
in  wEich  he  might  chance  to  refide,  there  w’as  no  room 
for  perfecution  in  the  Heathen  world,  on  account  of  dif¬ 
ferent  fentiments  in  religion,  or  of  the  different  rites 
with  which  the  various  deities  were  woi (hipped.  Had 
the  primitive  Chriftians  joined  their  felknv-citizens  in 
the  worftr ip  of  Jupiter,  Juno,  and  the  reft  of  the  rabble 
of  Roman  divinities,  they  wrould  have  been  fuffered  to 
W’orftiip,  without  moleftation,  the  Creator  of  the  wmrld 
and  the  Redeemer  of  mankind  ;  for  in  that  cafe  the 
God  of  the  Chriftians  would  have  been  looked  upon  as 
a  Being  of  the  fame  kind  with  the  gods  of  the  empire  5 
and  the  great  principle  of  intercommunity  wrould  have 
remained  unviolated.  But  the  true  God  had  exprefsly 

prohibited 
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ration,  prohibited  both  Jews  and  Chriftians  from  worfhipping 
V  any  other  god  befides  Himfelf  ;  and  it  was  their  refufal 
to  break  that  precept  of  their  religion  which  made  their 
Heathen  matters  look  upon  them  as  Atheifts,  and  per- 
fecute  them  as  a  people  inimical  to  the  Slate.  Utility, 
'and  not  trutl},  was  the  object  for  which  the  Heathen 
.legislatures  fupported  the  national  religion.  They  well 
.knew  that  the  ttories  told  by  their  poets  of  their  differ- 
ent^diyinities,.  of  the  rewards  of  Elyfium,  and  of  the 
puni/hments  of  Tartarus,  were  a  colle#ion  of  fenfelefs 
^ fables  ;  but  th£y  had  nothing  better  to  pippcfe  to  the 
.vulgar,  and  they  were  not  fuch  ttrangers  to  the  human 
heart,  as  to  fuppofe.  that  mankind  could  live  together  in 
focicty  without  being  influenced  in  their  condudt  by 
fome  religion*  r 

Widely  different  from  the  genius  of  Paganifm  was 
.the  fpiiit  of  the  Jewish  difpenfation.  Truth,  which  is 
in  fa#  always  coincident  with  general  utility,  was  the 
great  obje#  of  the  Mofaic  law.  The  .children  of  Ifrael 
ivere  feparated  from  the  rett  of  the  world,  to  pre/erve 
.the  knowledge  and  worShip  of  the  true  God,  at  a  time 
.when  all  the  other  nations  on  earth,  forgetting  the  Lord 
.-that  made  them,  were  falling  proftrate  to  ftocks  and 
ilones,  and  worshipping  devils  and  impure  fpirits.  Such 
was  the  contagion  of  idolatry,  and  fo  ftrong  the  propen¬ 
sity  of  the  Ifraelites  to  the  cuttoms  and  manners  of  the 
Egyptians,  and  other  polytheittic  nations  around  them, 
that  the  purpofe  of  their  feparation  could  not  have  been 
ferved,  had  not  Jehovah  condefcended  to  become  not 
only  their  tutelary  God,  but  even  their  fupreme  civil 
."Magi  ft  rate  (fee  TheoEoGY,  N°  151.)  ;  fo  that  under 
.the  Mofaic  economy,  idolatry  was  the  crime  of  high 
treafon,  and  as  fuch  juftly  punifhed  by  the  laws  of  the 
Jlate.  Among  the  Jews,  the  church  and  ttate  were  not 
indeed  different  focieties.  They  were  fo  thoroughly  in¬ 
corporated,  that  what  was  a  fm  in  the  one  was  a  crime 
in  the  other ;  arid  the  forfeiture  of  ecclefiaftical  privile¬ 
ges  wras  the  forfeiture  of  the  rights  of  citizens. 

,  In  many  refpe#s  the  Chriftian  religion  is  directly  op¬ 
posite  to  the  ritual  laiv  of  Mofes.  It  is  calculated  for 
fill  nations,  and  intended  to  be  propagated  among  all. 
Jnttead  of  feparating  one  people  from  another,  one  of 
Its  principal  obje#s  is  to  difleminate  univerfal  benevo¬ 
lence,  and  to  inculcate  upon  the  whole  human  race, 
.that  mutual  love  which  naturally  fprings  from  the 
knowledge  that  all  men  are  brethren.  Its  ultimate  end 
being  to  train  its  votaries  for  heav.en,  it  concerns  itfelf 
no  farther  with  the  affairs  of  earth  than  to  enforce  by 
eternal  fan#ions  the  laws  of  morality;  and  the  king¬ 
dom  of  its  Founder  not  being  of  this  world,  it  leaves, 
every  nation  at  liberty  to  fabricate  its  own  municipal 
laws,  fo  as  beft  to  ferve  its  own  intereft  in  the  various 
circumftances  in  which  it  may  be  placed  ;  and  denounces 
a  curfe  upon  all  who  pay  not  to  thofe  laws  the  fulled; 
obedience,  when  they  are  not  obvioufly  inconfiftent 
with  the  larvs  of  piety  and  virtue,  which  are  of  prior 
.obligation.  The  Chriftian  church  therefore  mutt  always 
remain  a  dftin#  fociety  from  the  Slate  ;  and  though, 
till  the  prefent  age  of  hazardous  innovations,  it  has  been, 
deemed  expedient  in  every  country,  where  the  truth  of 
the  gofpel  is  admitted;  to  give  to  the  religion  of  Chrift 
a  Vgal  eftabl'thment,  and  to  confer  immunities  on  its 
minifters,  this  meafure  has  been  adopted,  not  to  fecure 
t^e  puritv  oF  the  faith,  which  appeals  to  the  private 
judgement  of  each  individual,  but  merely  to  preferve 
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the  peace  of  fociety,  and  to  put  a  reftraint  upon  thofe  Toleration, 
actions  of  which  human  laws  cannot  take  cognizance. 

With  religion,  Chriftian  governments  have  no  farther 
concern  than  as  it  tends  to  promote  the  practice  of  vir¬ 
tue.  The  early  Christians,  however,  not  underftandmg 
the  principle  upon  which  penal  laws  were  employed  to 
preferve  the  purity  of  the  JewiSli  religion  ;  and,  as  our 
bleffed  Lord  obierved  to  two  of  his  apoftles,  not  know¬ 
ing  what  fpirit  they  were  of — haftily  concluded  that 
they  had  a  right  to  enforce  the  doctrines  and  worShip  of 
the  New  Tettament,  by  the  fame  means  which  had 
been  ufed  to  preferve  the  Ifraelites  fteady  to  the  doc¬ 
trines  and  worthip  of  the  Old.  Hence,  though  they 
had  fuffered  the  cruelleft  -perfections  themfelves  (fee 
Persecution),  they  no  fooner  got  the  power  of  the 
Rate  in  their  hands,  than  they  perfecuted  the  Pagans 
for  their  idolatry  ;  and  afterwards,  when  herefies  arofe 
in  the  church,  perfecuted  one  another  for  expreSTmg  in 
different  phrafes  metaphySical  propofitions,  of  fuch  a  na¬ 
ture  as  no  human  mind  can  fully  comprehend.  The 
apoftle  had  forewarned  them  that  there  muft  be  herefies 
in  the  church,  that  they  who  are  approved  may  be  made 
manifeft  ;  but  it  did  not  occur  to  them  that  perfecution 
for  opinion  is  the  worft  of  all  herefies,  as  it  violates  at 
once  truth  and  charity. 

Hitherto  thefe  unhallowed  means  of  bringing  Chri¬ 
ftians  to  uniformity  of  faith  and  practice,  had  been  only 
occasionally  employed,  from  their  not  accurately  diftin- 
guifhing  between  tKe  Spirit  of  the  gofpel  and  that  of  the 
law  ;  but  as  foon  as  the  bifhops  of  Rome  had  brought 
the  inhabitants  of  Europe  to  recognize  their  infallibility 
in  explaining  articles  of  faith  and  deciding  points  of 
controverfy,  perfecution  became  a  regular  and  perma¬ 
nent  inftrument  of  ecclefiaftical  difeipline.  To  doubt 
or  to  deny  any  do#rine  to  which  thefe  unerring  inllruc- 
tors  had  given  the  fan#ion  of  their  approbation,  was 
held  to  be  not  only  a  refitting  of  the  truth,  but  an  a#  of 
rebellion  againft  their  facred  authority  ;  and  the  fecular 
power,  of  which,  by  various  arts,  they  had  acquired 
the  abfolute  direction,  was  inftantly  employed  to  avenge 
both. 


u  T.  hus  Europe  had  been  accuftomed,  during  many  R  bertfon's 
centuries,  to  fee  fpeculative  opinions  propagated  or  de-  °f 

fended  by  force  ;  the  charity  and  mutual  forbearance  which  Cbaries 
Christianity  recommends  with  fo  much  warmth,  were 
forgotten,  the  facred  rights  of  confcience  and  of  private 
judgement  were  unheard  of,  and  not  only  the  idea  of 
toleration,  but  even  the  word  ilfelf,  in  the  fenfe  now  af¬ 
fixed  to  it,  was  unknown.  A  right  to  extirpate  error  by 
force,  was  univerfally  allowed  to  be  the  prerogative  of 
thofe  who  pofiefled  the  knowledge  of  truth  ;  and  though 
the  firft  reformers  did  not  arrogate  to  themfelves  in  di¬ 
re#  terms  that  infallibility  which  they  had  refufedtothe 
church  of  Rome,  they  were  not  lefs  confident  of  the 
truth  of  their  own  doftrines,  and  required  with  equal 
ardour  the  princes  of  their  party  to  check  fuch  as  prefu¬ 
med  to  impugn  or  to  oppofe  them.  To  this  requeft  too 
many  of  thefe  princes  lent  a  willing  ear.  I  fl  ittered  at 
once  their  pietv  and  their  pride  to  be  confidered  as  pof- 
fefling  all  the  rights  of  Jewifh  princes  ;  and  Henry  the 
VIII.  of  England,  after  labouring  to  make  his  divines 
declare  that  all  authority  ecclefiaftical  well  as  civil 
flows  from  the  crown,  perfecuted  alternately  the  Papifts 
and  Proteftants.  Many  of  his  fucceflors,  whofe  charac¬ 
ters  were  much  better  than  his,  thought  themfelves  duly 
3  ^  authorized 
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Toleration,  authorized,  in  virtue  of  their  acknowledged  fupremacy 
over  all  ftates  and  conditions  of  men,  to  enforce  by 
means  of  penal  laws  a  uniformity  of  faith  and  worfhip 
Smong  their  fubje&s  :  and  it  was  not  till  the  revolution 
that  any  fe6t  in  England  feems  to  have  fully  under- 
ftood,  that  all  men  have  an  unalienable  right  to  worfhip 
God  in  the  manner  which  to  them  may  leem  mod  fuit- 
able  to  his  nature,  and  the  relation  in  which  they  ftand 
to  him  j  or  that  it  is  impoffible  to  produce  uniformity 
of  opinion  by  any  other  means  than  candid  difquifition 
and  found  reafoning.  That  the  civil  magiftrate  has  a 
right  to  check  the  propagation  of  opinions  which  tend 
only  to  fap  the  foundations  of  virtue,  and  to  diiturb  the 
peace  of  fociety,  cannot,  we  think,  be  queftioned  $  but 
that  he  has  no  right  to  reftrain  mankind  from  publicly 
profeffing  any  fyftem  of  faith,  which  comprehends  the 
being  and  providence  of  God,  thl  great  laws  of  mora¬ 
lity,  and  a  future  date  of  rewards  and  punifhments,  is 
as  evident  as  that  it  is  the  object  of  religion  to  fit  man¬ 
kind  for  heaven,  and  the  whole  duty  of  the  magiftrates 
to  maintain  peace,  liberty,  and  property,  upon  earth. 
We  have  elfewhere  obferved  (fee  Test),  that  among 
a  number  of  different  fefts  of  Chriftians,  it  is  not  the 
fuperior  purity  of  the  fyftem  of  faith  profeffed  by  one  of 
them,  that  gives  it  a  right  to  the  immunities  of  an  efta- 
blifhment  in  preference  to  all  its  rivals  j  but  though  the 
legiflature  is  authorized,  in  certain  circumftances,  to 
make  a  lefs  pure  fyftem  the  religion  of  the  ftate,  it  would 
be  the  height  of  abfurdity  to  fuppofe  that  any  man,  or 
body  of  men,  can  have  authority  to  prevent  a  purer 
fyftem  from  being  acknowledged  as  the  religion  of  indi¬ 
viduals.  Eor  propagating  opinions  and  purfuing  practi¬ 
ces  which  neceffarily  create  civil  difturbance,  every  man 
is  anfwerable  to  the  laws  of  his  country  5  but  for  the 
foundnefs  of  his  faith,  and  the  purity  of  his  worfhip,  he 
is  anfwerable  to  no  tribunal  but  that  which  can  fearch 
the  heart. 

When  churches  are  eftablifhed,  and  creeds  drawn  up 
as  guides  to  the  preaching  of  the  national  clergy,  it 
is  obvious  that  every  clergyman  who  teaches  any  thing 
direftly  contrary  to  the  do&rine  of  fuch  creeds,  violates 
the  condition  on  which  he  holds  his  living,  and  may  be 
juftly  deprived  of  that  living,  whether  his  obnoxious  opi¬ 
nion  be  in  itfelf  true  or  falfe,  important  or  unimportant ; 
but  his  punifhment  fhould  be  extended  no  farther.  To 
expel  a  Chriftian  from  private  communion  for  teaching 
any  doftrine  which  is  neither  injurious  to  the  ftate  nor 
contrary  to  the  few  fimple  articles  which  comprife  the 
fum  of  the  Chriftian  faith,  is  the  groHeft  tyranny  5  and 
the  governors  of  that  church  which  is  guilty  of  it,  ufurp 
the  prerogative  of  the  bleffed  Lord,  who  commanded 
the  apoftles  themfelves  not  to  be  called  mailers  in  this 
fenfe  j  for  one  (fays  he)  is  your  mailer  (vpait  *  xttttiyfkf), 
even  Chrift.  It  is  indeed  a  hardfliip  to  deprive  a  man  of 
his  living  for  confcientioufly  illuftrating  what  he  believes 
to  be  a  truth  of  the  gofpel,  only  becaufe  his  illuftration 
may  be  different  from  that  which  had  formerly  been  gi¬ 
ven  by  men  fallible  like  himfelf’,  but  if  the  eftabliffi- 
ment  of  human  compilations  of  faith  be  neceffary,  this 
hardfhip  cannot  be  removed,  but  by  making  fuch  com¬ 
pilations  as  fimple  as  poffible,  and  drawing  them  up  in 
fcripture  language.  Such  a  reformation,  could  it  be  ef¬ 
fected  peaceably,  would  ferve  other  good  purpofes  ;  for 
while  it  would  fufficiently  guard  the  purity  of  the  faith, 
if  would  withdraw  that  temptation  which  too  many  efta- 


bliffiments  throw  in  the  way  of  men,  to  fubfcribe  to  the  Toleration 
truth  of  what  they  do  not  really  believe  j  and  it  syould  II 
effectually  banifti  h  orn  the  Chriftian  church  every  thing  ,  ^om^‘ 
which  can  be  called  by  the  name  of  pcrfecution.  See 
Nonconformists. 

TOLL,  a  tax  or  cuftom  paid  for  liberty  to  vend 
goods  in  a  market  or  fair,  or  for  keeping  roads  in  pro¬ 
per  repair.  1  he  firft  appointment  of  a  toll  on  highways 
of  which  we  read,  took  place  in  1346.  See  Road. 
TOLOUSE.  See  Toulouse. 

TOLU,  a  town  of  South  America  in  Terra  Firma, 
and  in  the  government  of  Carthagena  j  famous  for  the 
fine  balfam  of  Tolu,  brought  into  Europe  from  thence, 
and  produced  from  a  tree  like  a  pine.  It  is  feated  on  a 
bay  of  the  North  fea,  60  miles  fouth  of  Carthagena. 

W.  Long.  72.  55.  N.  Lat.  9.  40. 

TOLUIFERA,  the  Balsam-oLTolu  tree  $  a  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  decandria.  See 
Botany,  p.  382.  and  Chemistry,  N°  2483. 

TOMATOES.  See  Solanum,  Botany  Index. 

TOMB,  includes  both  the  grave  or  fepulchre  wherein 
a  defunft  is  interred,  and  the  monument  erefted  to  pre- 
ferve  his  memory.  The  word  is  formed  from  the  Greek 
tumulus ,  “  fepulchre  j”  or,  according  to  Me¬ 
nage,  from  the  Latin  tumba ,  which  fignifies  the  fame. 

In  many  nations  it  has  been  cuftomary  to  burn  the 
bodies  of  the  dead,  and  to  colled;  the  alhes  urith  pious 
care  into  an  urn,  which  was  depofited  in  a  tomb  or  fe¬ 
pulchre.  See  Burning.  Among  many  nations  it  has 
alfo  been  the  practice  to  lay  the  dead  body  in  a  tomb, 
without  confuming  it,  after  having  wrapped  it  up  de¬ 
cently,  and  fometimes  placing  it  in  a  coffin.  See  CoF- 
FIN. 

The  tombs  of  the  Jew's  were  generally  hollow  places 
hewn  out  of  a  rock.  Abraham  buried  Sarah  in  a  cave. 

Such  was  the  place  too  in  which  the  kings  of  Judah  and 
Ifrael  were  interred  :  and  fuch  wras  the  place  in  which 
the  body  of  our  Saviour  was  depofited  by  Jofeph  of  Ari* 
mathea.  But  it  is  probable  that  the  common  people  bu¬ 
ried  their  dead  in  graves  j  for  our  Saviour  compares  the 
Pharifees  to  “  graves  which  appear  not,  and  the  men  that 
walk  over  them  are  not  aware  of  them.”  Over  the 
tombs,  perhaps  only  of  people  of  diftindion,  a  ftone  or 
monument  was  ereded,  to  intimate  to  paffengers  that 
they  w'ere  burying  places,  that  they  might  not  pollute 
themfelves  by  touching  them.  With  the  fame  intention, 
as  Lightfoot  informs  us,  they  whitened  them  every  year 
on  the  1 5th  of  February. 

The  Egyptians  alfo  buried  their  dead  in  caves,  called 
Catacombs.  See  CATACOMB.  The  pyramids,  as  fome 
think,  w'ere  alfo  employed  for  the  fame  purpofe.  Some¬ 
times  alfo,  after  embalming  their  dead,  they  placed  them 
in  niches  in  fome  magnificent  apartment  in  their  hou- 
fes. 

The  Greeks  and  Romans  burned  their  dead,  and  depo¬ 
fited  their  afhes  in  a  tomb.  The  Greeks  interred  the 
alhes  without  the  cities,  by  the  fides  of  their  highways. 

Sometimes  indeed,  by  way  of  particular  honour,  they 
were  buried  in  an  elevated  part  of  the  town  j  and  the 
Lacedemonians  were  allowed  by  Lycurgus  to  bury  in 
the  city  and  round  their  temples  :  But  this  was  forbids 
den  among  the  Romans  by  the  law  of  the  twelve  tables,. 

In  urbe  ne  fepelito ,  neve  unto  ;  yet  Valerius  Publicola, 

Pofthumus  Tuber tius,  and  the  family  of  the  ClaudiL 
were  buried  io  the  Capitol.  To  bury  by  the  fides  ot 

public 
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Tomb,  public  roads  was  common  among  the  Romans  alfo  \ 
f  hence  their  epitaphs  frequently  began  with  JiJle  viator. 
Highways  vvTere  made  choice  of  probably  for  two  rea- 
fons:  1.  That  the  dead  might  not  be  offenfive  or  injure 
the  health  of  the  living,  which  they  certainly  would  if 
buried  in  towns  or  populous  places  *,  and,  2dly,  That 
they  might  hold  out  to  travellers  a  leffon  of  mortality, 
and  teach  the  ruftic  moralift  to  die. 

As  it  would  fwell  this  article  to  too  great  a  fize  to  de- 
fcribe  all  the  different  kinds  of  tombs  which  have  been 
ufed  by  different  nations  and  ages,  we  muff  consent  our- 
felves  with  ffiortly  defcribing  the  tombs  of  a  few  nations, 
and  adding  a  few  concomitant  circumffances. 

The  tombs  of  the  Parfees  are  ffngular.  The  deceafed, 
after  lying  a  proper  time  in  his  own  houfe,  for  the  pur- 
pofes  of  mourning,  is  carried,  followed  by  his  relations 
and  friends,  the  females  chanting  a  requiem,  and  depo¬ 
rted  in  a  tomb  of  the  following  conftru&ion.  It  is  a 
circular  building,  open  at  top,  about  55  feet  diameter, 
and  25  feet  in  height,  filled  to  within  5  feet  of  the  top, 
excepting  a  well  of  15  feet  diameter  in  the  centre.  The 
part  fo  filled  is  terraced,  with  a  flight  declivity  toward 
the  well.  Two  circular  grooves  three  inches  deep  are 
raifed  round  the  well  j  the  firff  at  the  diftance  of  four, 
the  fecond  at  ten,  feet  from  the  well.  Grooves  of  the 
like  depth  or  height,  and  four  feet  diftant  from  each 
other  at  the  outer  part  of  the  outer  circle,  are  carried 
ftraight  from  the  wall  to  the  well,  communicating  with 
the  circular  ones,  for  the  purpofe  of  carrying  off  the 
water,  &.c.  The  tomb,  by  this  means,  is  divided  into, 
three  circles  of  partitions  :  the  outer,  about  feven  feet 
by  four  :  the  middle  fix  by  three  :  the  inner,  four  by 
two  :  the  outer  for  the  men,  the  middle  for  the  women, 
the  inner  for  the  children  \  in  which  the  bodies  are  re- 
fpeftively  placed,  wrapped  loofely  in  a  piece  of  cloth, 
and  left  to  be  devoured  by  the  vultures  *,  which  is  very 
foon  done,  as  numbers  of  thofe  animals  are  always  feen 
hovering  and  watching  about  thefe  charnel  houfes,  in 
expedition  of  their  prey.  The  friends  of  the  deceafed, 
or  the  perfons  who  have  charge  of  the  tomb,  come  at 
the  proper  time,  and  throw  the  bones  into  their  recep¬ 
tacle,  the  well  in  the  centre  ;  for  which  purpofe,  iron 
rakes  and  tongs  are  depofited  in  the  tomb.  The  en¬ 
trance  is  clofed  by  an  iron  door,  four  feet  fquare,  on  the 
eaftern  fide,  as  high  up  as  the  terrace,  to  which  a  road 
is  raifed.  Upon  the  wall,  above  the  door,  an  additional 
wall  is  raifed,  to  prevent  people  from  looking  into  the 
tomb,  which  the  Parfees  are  particularly  careful  to  pre¬ 
vent.  A  Perfian  infcription  is  on  a  ffone  inferted  over 
the  door,  which  we  once  copied,  but  have  forgotten  its 
tenor.  From  the  bottom  of  the  wall  fubterraneous  paf- 
fages  lead  to.  receive  the  bones,  &c.  and  prevent  the 
well  from  filling. 

Of  the  ancient  fepulchres  found  in  Ruftia  and  Siberia, 
fome  are  perfect  tumuli,  raifed  to  an  enormous  height, 
Archaolo- ^  while  others  are  almoft  level  with  the  ground.  Some  of 
£ia'  vo**  v*!*  them  are  encompaffed  with  a  fquare  wall  of  large  quarry 
Hones  placed  in  an  ere&  pofition ;  others  are  covered 
only  with,  a  fmall  heap  of  ftones,  or  they  are  tumuli 
adorned  with  ftones  at  top.  Some  are  walled  with  brick 
within,  and  vaulted  over  ;  others  are  no  more  than  pits 
or  common  graves.  In  fome  the  earth  is  excavated  feve- 
ral  fathoms  deep  ;  others,  and  efpecially  thofe  which  are 
topped  by  a  lofty  tumulus,  are  only  dug  of  a  fufficient 


depth  for  covering  the  carcafe.  In  many  of  thefe  fe-  Tomb 
pulchres  the  bones  of  men,  and  frequently  of  horfes,  are  II 
found,  and  in  a  condition  that  renders  it  probable  the  ,  lone‘ 
bodies  were  not  burnt  before  they  were  inhumed.  Other  r~~ 'r~m 
bones  fhow  clearly  that  they  have  been  previoufiy  burnt  j 
becaufe  a  part  of  them  is  unconfumed,  and  becaufe  they 
lie  in  a  difordered  manner,  and  fome  of  them  are  wanting. 

Urns,  in  which  other  nations  of  antiquity  have  depofited 
the  allies  of  their  dead,  are  never  met  with  here.  But 
fometimes  what  remained  of  their  bodies  after  the  combuf- 
tion,  and  even  whole  carcafes,  are  found  wrapped  up  iit 
thin  plates  of  gold.  Many  dead  bodies  are  frequently 
feen  depofited  together  in  one  tomb  ;  a  certain  indication 
that  either  a  battle  had  been  fought  in  the  neighbour¬ 
hood  of  the  place,  or  that  fome  families  buried  their  rela¬ 
tions  in  an  hereditary  tomb. 

The  Moors,  like  all  other  Mahometans,  hold  it  a 
thing  irreverent,  and  contrary  to  the  fpirit  of  religion, 
to  bury  their  dead  in  mofques,  and  to  profane  the  temple 
of  the  Moft  High  by  the  putrefadlion  of  dead  bodies. 

In  the  infancy  of  the  church  the  Chriftians  had  the  like  Chenier ’> 
piety,  and  gave  example  of  the  refpedl  in  which  they  M°r?cc9^> 
held  temples  dedicated  to  religious  worftiip  ;  but  ill-'0*1’ 
guided  devotion,  mingled  with  fuperftitious  vanities,  and 
that  contagious  fpirit  of  felf-intereft  which  pervades  all 
human  affairs,  without  refpedling  the  altar  of  God,  have* 
together,  infenfibly  perverted  men’s  ideas.  The  burial 
grounds  of  the  Mahometans  are  moft  of  them  without 
the  city  ;  the  emperors  have  their  fepulchres  diftindl  and 
diftant  from  the  mofque,  in  fandluaries,  built  by  them- 
felves,  or  in  places  which  they  have  indicated  :  their 
tombs  are  exceedingly  fimple ;  the  Moors  do  not  imitate 
the  oftentation  of  Europeans,  where  fuperb  monuments 
are  raifed  rather  to  gratify  the  pride  of  the  living  than 
the  merit  of  the  dead. 

All  Mahometans  inter  the  dead  at  the  hour  fet  apart 
for  prayer..  The  dtfunft  is  not  kept  in  the  houfe,  ex¬ 
cept  he  expires  after  funfet  ;  but  the  body  is  tranfported 
to  .  the  mofque,  whither  it  is  carried  by  thofe  who  are 
going  to  prayer.  Each,  from  a  fpirit  of  devotion,  is  de- 
firous  to  carry  in  his  turn.  The  Moors  fing  at  their  bu¬ 
rial  fervice ;  which  ufage  perhaps  they  have  imitated  af¬ 
ter  the  Chriftians  of  Spain,  for  the  oriental  Mahome¬ 
tans  do  not  fing.  They  have  no  particular  colour  ap¬ 
propriated  to  mourning ;  their  grief  for  the  lofs  of  rela¬ 
tions  is  a  fenfation  of  the  heart  they  do  not  attempt  to 
exprefs  by  outward  fymbols.  Women  regularly  go  on 
the  Friday  to  weep  over  and  pray  at  the  fepulchres  of 
the  dead,  whofe  memory  they  hold  dear. 

Among  the  northern  nations  it  was  cuftomary  to  bury 
their  dead  under  heaps  of  ftones  called  cairns ,  or  under 
barrows :  (See  the  articles  Cairns  and  Barrow).  The 
inhabitants  of  Tibet,  it  is  faid,  neither  bury  nor  burn 
their  dead,  but  expofe  them  on  the  tops  of  mountains. 

See  Tibet. 

TOMPION;  a  fort  of  bung  or  cork  ufed  to  flop  the 
mouth  of  a  cannon.  At  fea  this  is  carefully  encircled 
with  tallow  or  putty,  to  prevent  the  penetration  of  the 
water  into  the  bore,  whereby  the  powder  contained  in 
the  chamber  might  be  damaged  or  rendered  incapable  of 
fcrvice. 

TOIJ,  a  meafure  or  weight.  See  Tun. 

TONE,  or  Tune,  in  Mufic,  a  property  of  found, 

Vhcreby  it  comes  under  the  relation  o i  grave  and  acute ; 

3  L  2  Pr 


TON 


f  452  ]  TON 


or  the  degree  of  elevation  any  found  has,  from  the  de¬ 
gree  c  f  fwiftnefs  of  the  vibrations  of  the  parts  of  the  fo- 
norous  body. 

The  variety  of  tones  in  human  voices  arifes  partly 
frohi  the  dimenfions  of  the  windpipe,  which,  like  a  flute, 
the  longer  and  narrower  it  is,  the  (harper  the  tone  it 
gives  ;  but  principally  from  the  head  of  the  larynx  or 
knot  of  the  throat :  the  tone  of  the  voice  being  more  or 
lefs  grave  as  the  rima  or  cleft  thereof  is  more  or  lefs 
open. 

The  word  tone  is  taken  in  four  different  fenfes  among 
the  ancients  :  I .  For  any  found  ;  2.  For  a  certain  in¬ 
terval,  as  when  it  is  faid  the  difference  between  the  dia- 
pente  and  diateffaron  is  a  tone;  3.  Fora  certain  locus 
or  compafs  of  the  voice,  in  which  fenfe  they  ufed  the 
Dorian,  Phrygian,  Lydian  tones;  4.  For  tenfion,  as  when 
they  fpeak  of  an  acute,  grave,  or  a  middle  tone. 

Tone  is  more  particularly  ufed,  in  mufic,  for  a  cer¬ 
tain  degree  01  interval  of  tune,  whereby  a  found  may  be 
either  raifed  or  lowered  from  one  extreme  of  a  concord 
to  the  other,  fo  as  (fill  to  produce  true  melody. 
TONGUE.  See  Anatomy,  N°  102. 

TONIC,  in  Mufic ,  dignifies  a  certain  degree  of  ten¬ 
fion,  or  the  found  produced  by  a  vocal  firing  in  a  given 
degree  of  tenfion,  or  by  any  fonorous  body  when  put  in 
vibration. 

Tonic ,  fays  Rouffeau,  is  likewife  the  name  given  by 
Ariffoxenus  to  one  of  the  three  kinds  of  chromatic  mu¬ 


fic,  whofe  divifions  he  explains,  and  which  was  the  or¬ 
dinary  chromatic  of  the  Greeks,  proceeding  by  ■  two 
femitones  in  fucceflion,  and  afterwards  a  third  minor. 

Tonic  Dominant .  See  Dominant. 

TONNAGE  and  Poundage,  an  ancient  duty  on 
wine  and  other  goods,  the  origin  of  which  feems  to  have 
been  this :  About  the  2ifl  of  Edward  III.  complaint 
was  made  that  merchants  were  robbed  and  murdered  on 
the  feas.  The  king  thereupon,  with  the  confent  of  the 
peers,  levied  a  duty  of  2s.  on  every  ton  of  wine,  and 
1 2d.  in  the  pound  on  all  goods  imported;  which  was 
treated  as  illegal  by  the  commons.  About  25  years 
after,  the  king,  when  the  knights  of  {hires  were  re¬ 
turned  home,  obtained  a  like  grant  from  the  citizens 
and  burgeffes,  and  the  year  after  it  was  regularly  grant¬ 
ed  in  parliament.  Thefe  duties  Were  diminiflied  fome- 
times,  and  fomelimes  increafed  ;  at  length  they  feem  to 
Blaelft.  have  been  fixed  at  3s.  tonnage  and  is.  poundage.  They 
Comment .  were  at  fird  ufually  granted  only  for  a  dated  term  of 
vol*i*  years,  as,  for  two  years  in  5  Ric.  II.;  but  in  Henry 
VI. ’s  time  they  were  granted  him  for  life  by  a  ftatute 
in  the  3 id  year  of  his  reign  ;  and  again  to  Edward  IV. 
for  the  term  of  his  life  alfo  :  fince  which  time  they 
were  regularly  granted  to  all  his  fucceffors  for  life, 
fometimes  at  the  fird,  fometimes  at  other  fubfequent 
parliaments,  till  the  reign  of  Charles  1. 5  when,  as  the 
noble  hidorian  expreffes  it,  his  miniders  were  not  fuf- 
'ficiently  folicitous  for  a  renewal  of  his  legal  grant.  And 
yet  thefe  impods  were  imprudently  and  uncon ditution- 
ally  levied  and  taken,  without  confent  of  parliament, 
for  1 5  years  together  ;  which  was  one  of  the  caufes  of 
thofe  unhappy  difeontents,  judifiable  at  fird  in  too 
many  Indances,  but  which  degenerated  at  lad  into  caufe- 
lefs  rebellion  and  murder.  For,  as  in  everyHjther,  fo 
in  this  particular  cafe,  the  king  (previous  to  the  com¬ 
mencement  of  hodilities)  gave  the  nation  ample  fatisfac- 
tion  for  the  errors  of  his  former  conduft,  by  paffing  an 


a£l,  whereby  he  renounced  all  power  in  the  crown  of  Tonnage, 
levying  the  duty  of  tonnage  and  poundage,  without  the  .  Ton  quin; 
exprels  confent  of  parliament  ;  and  alio  all  power  of  im-  ’ 

pofition  upon  any  merchandiles  whatever.  Upon  th^ 
redoraticn  this  duty  was  granted  to  King  Charles  II. 
for  life,  and  fo  it  was  to  his  two  immediate  fucceflbrs  ; 
but  now,  by  three  feveral  datutes,  9  Ann.  c.  6.  1  Geo. 

I.  c.  12.  and  3  Geo.  I.  c.  7.  it  is  made  perpetual,  and 
mortgaged  for  the  debt  of  the  public. 

TONQUIN,  a  kingdom  of  Ada,  in  the  Ead  Indies, 
beyond  the  Ganges  ;  bounded  on  the  north  by  the  pro¬ 
vince  of  Yunnan  in  China,  on  the  ead  by  the  province 
of  Canton  and  the  bay  of  Tonquin,  on  the  fouth  by 
Cochin  China,  and  on  the  wed  by  the  kingdom  of 
Laos.  It  is  about  1 200  miles  in  length  and  500  in 
breadth  ;  and  is  one  of  the  fined  and  mod  coi  fideiable 
kingdoms  of  the  Ead,  as.  well  on  account  of  the  num¬ 
ber  of  inhabitants  as  the  riches  it  contains  and  the  trade 
it  carries  on.  The  country  is  thick  fet  with  villages  ; 
and  the  natives  in  general  are  of  a  middle  dature  and 
clean  limbed,-  with  a  tawny  complexion.  Their  faces 
are  oval  and  flattifh,  and  their  nofes  and  lips  well  pro¬ 
portioned.  Their  hair  is  black,  long;  lank,  and  coarfe ; 
and  they  let  it  hang  down  their  dioulders.  They  are 
generally  dexterous,  nimble,  a&ive,  -and  ingenious  in 
mechanic  arts.  They  weave  a  multitude  of  fine  filks, 
and  make  curious  lacker-works,  which  are  tranfported 
to  other  countries.  There  is  fuch  a  number  of  people, 
that  many  Want  employment  ;  for  they  feldom  go  to 
work  but  when  foreign  fhips  arrive.  The  money  and 
goods  brought  hither  by  the  Englilh  and  Dutch  put 
them  in  a&ion  ;  for  they  have  not  money  of  their  own 
fufficient  to  employ  thenifelves  ;  and  therefore  one-third 
at  lead  mud  be  advanced  beforehand  by  the  merchants : 
and  the  (hips  mud  day  here  till  the  goods  are  finifheci, 
which  is  generally- five  or  fix  months.  They  are  fo  ad- 
di&ed  to  gaming/that  when  every  thing  elfe  is  lod,  they 
will  dake  their  wives  and  children.  The  garments  of 
the  Tonquinefe  are  made  either  of  filk  or  cotton  ;  but? 
the  poor  people  and  foldiers  wear  only  cotton  of  a  dark 
tawny  colour.  Their  houfes  are  fmall  and  low  ;  and 
the  walls  either  of  mud,  or  hurdles  daubed  over  with 
clay.  They  have  only  a  ground  floor,  with  two  or 
three  partitions  ;  and  each  room  has  a  fquare  hole  to  let 
in  the  light.  The  villages  confid  of  30  or  40  houfes, 
furrounded  with  trees ;  and  in  fome  places  there  are 
banks  to  keep  the  water  from  overflowing  their  gar¬ 
dens,  where  they  have  oranges,  betels,  melons,  and  fa- 
lad-herbs.  In  the  rainy  feafon  they  cannot  pads  from 
one  houfe  to  another  without  wading  through  the  wa¬ 
ter  ;  they  fometimes  have  boats.  In  the  capital  city 
called  Cacho  there  are  about  20,000  houfes  with  mud- 
walls,  and  covered  with  thatch  ;  a  few  are  built  with 
brick,  and  roofed  with  pan-tiles.  In  each  yard  is  a 
fmall  arched  building  like  an  oven,  about  fix  feet  high, 
made  of  brick,  which  ferves  to  fecure  their  goods  in  cafe 
of  fire.  The  principal  dreets  are  very  wide,  and  paved 
with  fmall  dones.  The  king  of  Tonquin  has  three  pa¬ 
laces  in  it,  fuch  as  they  are  ;  and  near  them  are  dables 
for  his  horfes  and  elephants.  The  houfe  of  the  Engliih 
fa&ory  is  feated  at  the  north  end  of  the  city,  fronting 
the  river,  and  is  the  bed  in  the  city.  The  people  in 
general  are  courteous,  and  civil  to  drangers  ;  but  the 
great  men  3re  proud,  haughty,  and  ambitious  ;  the  fol- 
dieis  indolent,  and  the  poor  thbviih.  They  buy  all 

theiF 


TON  L  453  1  TOP 


•fonquin  their  wives,  of  which  the  great  men  have  feveral  ;  but 
I).  the  poor  are  {tinted  for  want  of  money.  In  hard  times 

Tontme-  ,  the  men  will  fell  both  their  wives  and  children  to  buy 

rice  to  maintain  themfelves.  The  women  offer  them- 
felves  to  (trangers  as  wives  while  they  ffay,  and  agree 
with  them  for  a  certain  price.  Even  the  great  men 
will  offer  their  daughters  to  the  merchants  and  officers 
who  are  likely  to  flay  fix  months  in  the  country.  They 
are  not  afraid  of  being  with  child  ;  for  if  they  are  girls 
they  can  fell  them  well  when  they  are  young,  becaufe 

they  are  fairer  than  the  other  inhabitants,  I  hefe  wo¬ 

men  are  faid  to  be  very  faithful ;  and  are  trufted  with 
money  and  goods  by  the  Europeans  during  their  ab- 
fence,  and  will  make  great  advantage  with  them.  The 
firft  new  moon  in  the  year  that  happens  after  the  mid¬ 
dle  of  January,  is  a  great  feftival  ;  when  they  rejoice 
for'io  or  12  days  together,  and  fpend  their  time  in  all 
manner  of  {ports.  Their  common  drink  is  tea,  but  they 
make  themfelves  merry  with  arrack.  The  language  is 
fpoken  very  much  in  the  throat ;  and  fome  of  the  words' 
are  pronounced  through  the  teeth,  and  has  a  great  re- 
femblance  to  the  Chinefe.  They  have  feveral  mechanic 
arts  or  trades  ;  fuch  as  fmiths,  carpenters,  joiners,  tur¬ 
ners,  weavers,  taylors,  potters,  painters,  money-changers, 
paper-makers,  workers  in  lacker,  and  bell-founders. — 
Their  commodities  are  gold,  mufk,  filks,  calicoes,  drugs 
of  many  forts,  woods  for,  dyeing,  lacquered  wares, 
earthen  wares,  fait,  anifeeds,  and  worm-feeds.  The  lac¬ 
quered  ware  is  not  inferior  to  that  of  Japan,  which  is 
accounted  the  beft  in  the  world.  With  all  thefe  mer- 
chandifes,  one  would  expe£l  the  people  to  be  very  rich, 
but  they  are  in  general  very  poor  ;  the  chief  trade  be¬ 
ing  carried  on  by  the  Chinefe,  Engliffi,  and  Dutch. 
The  goods  imported,  befides  filver,  are  faltpetre,  ful- 
phur,  Englifh  broad-cloth,  pepper,  fpices,  and  great 
guns. 

TONSILS.  See  Anatomy,  N°  102. 

TONSURE,  in  Eccfefiqflical  Hi/lory ,  a  particular 
manner  of  (having  or  clipping  the  hair  of  ecclefiaftics 
or  monks.  The  ancient  tonfure  of  the  clergy  was 
nothing  more  than  polling  the  head,  and  cutting  the 
hair  to  a  moderate  degree,  for  the  fake  of  decency 
^nd  gravity  :  and  the  fame  obfervation  is  true  with 
refpetft  to  the  tonfure  of  the  ancient  monks.  But 
the  Romans  have  carried  the  affair  of  tonfure  much 
faither  ;  the  candidate  for  it  kneeling  before  the  bi- 
fhop,  who  cuts  the  hajr  in  five  different  parts  of  the 
head,  viz.  before,  behind,  on  each  fide,  and  on  the 
crown. 

TONTINE,  a  loan  given  for  life  annuities  with  be¬ 
nefit  of  furvivorffiip  ;  fo  called  from  the  inventor  Lau¬ 
rence  Tonti,  a  Neapolitan.  He  propofed  his  fcheme 
in  1653  to  reconcile  the  people  to  Cardinal  Maza¬ 
rine’s  government,  by  amufing  them  with  the  hope  of 
becoming  fuddenly  rich.  He  obtained  the  confent  of 
the  court,  but  the  parliament  would  not  regifler  the 
edi<ff.  He-made  attempts  afterwards,  but  without  fuc- 
cefs. 

It  was  not  till  Louis  XIV.  was  diftreffed  by  the  league 
of  Augfburg,  and  by  his  own  immenfe  expences,  that  he 
had  recourfe  to  the  plans  of  Tonti,  which,  though  long 
laid  afide,  were  not  forgotten;*  By  an  edi£l  in  1689  he 
created  a  Tontine  royale  of'  1,400,000  livres  annual 
rent,  divided  into  14  claffes.  The  a&ions  were  300 
livres  a  piece,  •■and  the  proprietors  were  to  receive  10!. 


per  cent,  with  benefit  of  furvivorffiip  in  every  clafs.  Tcntir.e 
This  fcheme  was  executed  but  very  imperfectly  }  for  il 
none  of  the  claffes  rofe  to  above  25,000  livres,  inftead  (ToP^SaI  t 
of  100,000,  according  to  the  original  mftitution  ;  though 
the  annuities  were  very  regularly  paid.  A  few  years 
after,  the  people  feeming  in  better  humour  for  projeCts- 
of  this  kind,  another  tontine  was  ere&ed  upon  nearly 
the  fame  terms,  but  this  was  never  above  half  fulL 
They  both  fubfifted  in  the  year  172 6,  when  the  French 
king  united  the  13th  clafs  of  the  firft  tontine  with  the 
I4lh  of  the  fecond  ;  all  the  a&ions  of  which  were- 
poffeffed  by  Charlotte  Bonnemay,  widow  of  Lewis  Bar- 
bier,  a  furgeon  of  Paris,  who  died  at  the  age  of  96. 

This  gentlewoman  had  ventured  300  livres  in  each  ton¬ 
tine  ;  and  in  the  laft  year  of  her  life  ffie  had  for  her 
annuity  73,500  livres,  or  about  3600I.  a-year,  for  about- 

3°!\ 

The  nature  of  the  tontine  is  this  ;  there  is  an  annuity, 
after  a  certain  rate  of  interelt,  granted  to  a  number  of 
people ;  divided  into  claffes,  according  to  their  refpe£live 
ages  ;  fo  that  annually  the  whole  fund  of  each  clafs  i* 
divided  among  the  furvivors  of  that  clafs ;  till  at  laft  it 
falls  to  one,  and  upon  the  extinction  of  that  life,  reverts 
to  the  power  by  which  the  tontine  was  erecled,  and 
which  becomes  thereby  fecurity  for  the  due  payment  of 
the  annuities. 

TOOL,  among  mechanics,  denotes  in  general  any 
inftrument  ufed  for  making  other  complex  inftiuments  \ 

and  machines,  or  in  other  operations  of  the  mechanic 
arts. 

TOOTH,  for  a  defeription  of,  fee  Anatomy,  N° 

27. 

TOOTHACH.  See  Medicine,  N°  210,  and  Sur¬ 
gery  Index* 

TOOTHACH-Tree.  See  Zanthoxylum,  1  Botany 
TOO  t'H WORT.  See  Plumbago,  |  Index, 

TOP,  a  lort  of  platform,  fur  rounding  the  lower 
mafthead,  from  which  it  proje&s  on  all  fides  like  a 
fcaffold.  i 

The  principal  intention  of  the  top  is  to  extend  the 
topmaft  Ihrouds,  fo  as  to  form  a  greater  angle  with  the 
maft,  and  thereby  give  additional  fupport  to  the  latter. 

It  is  fuftained  by  certain  timbers  fixed  acrofs  the  hounds 
or  ffioulders  of  the  mafts,  and  called  the  trcjlle-trees  and 
crofs -trees* 

Befides  the  ufe  above-mentioned,  the  top  is  otherwife 
extremely  convenient  to  contain  the  materials  neceffary 
for  extending  the  fmall  fails,  and  for  fixing  or  repairing 
the  rigging  and  machinery  with  more  facility  and  expe¬ 
dition.  In  (hips  of  war  it  is  ufed  as  a  kind  of  redoubt, 
and  is  accordingly  fortified  for  attack  or  defence;  being 
furmffied  with  fwivels,  muiketry,  and  other  fire-arms, 
and  guarded  by  a  thick  fence  of  corded  hammocks.  Fi¬ 
nally,  it  is  employed  as  a  place  for  looking  out,  either 
in  the  day  or  night. 

Top-Majl ,  the  fecond  divifion  of  a  maft,  or  that  part 
which  (lands  between  the  upper  and  lower  pieces.  See 
the  article  Mast. 

Top-Sails^  certain  large  fails  extended  acrofs  the  top- 
rnafts  by  the  topfail-yard  above,  and  by  the  yard  attach¬ 
ed  to  the  lower  maft  beneath  ;  being  (aliened  to  the 
former  by  robands,  and  to  the  latter  by  means  of  two 
great  blocks  fixed  on  its  extremities,  through  which 
the  topfail-ffieets  are  inferted,  paffing  from  thence  to 
two  other  blocks  fixed  cn  the  inner  part,  of  the  yard 
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clofc  by  The  maft  $  and  from  thefe  latter 
lead  downwards  to  the  deck,  where  they  may.  be 
,  flackened  or  extended  at  pleafure.  See  the  article 
Sail. 

TOPAZ,  a  gem  or  precious  ftone.  See  Mineralo¬ 
gy  Index. 

TOPE,  a  fpecies  of  Squalus.  See  Ichthyology 
Index. 

TOPHET.  See  Hinnom  and  Moloch. 

TOPHUS,  in  Medicine ,  denotes  a  chalky  or  ftony 
concretion  in  any  part  of  the  body  j  as  the  bladder, 
kidney,  &c.  but  efpecially  in  the  joints. 

TOPIC,  a  general  head  or  fubjeft  of  difeourfe. 

Topics,  in  Oratory.  See  Oratory,  N°  io — 13. 

Topics,  or  Topical  Medicines ,  are  the  fame  with  ex-* 
ternal  remedies,  or  thofe  applied  outwardly  to  fome  dif- 
cafed  and  painful  part :  fuch  are  plafters,  cataplafms,  un¬ 
guents,  &c. 

TOPOGRAPHY,  a  defeription  or  draught  of  fome 
particular  place,  or  fmall  tradf  of  land,  as  that  of  a  city 
or  town,  manor,  or  tenement,  field,  garden,  houfe,  caftle, 
©r  the  like  ;  fuch  as  furveyors  fet  out  in  their  plots,  or 
make  draughts  of,  for  the  information  and  fatisfa&ion  of 
the  proprietors. 

TOPSHAM,  a  town  in  Devonfhire,  in  England, 
feated  on  the  river  Exmouth,  five  miles  fouth-eaft  of 
Exeter,  to  which  place  the  river  was  formerly  navi¬ 
gable  ;  but  in  time  of  war  was  choaked  up  defignedly, 
fo  that  fhips  are  now  obliged  to  load  and  unload  at 
Topfham.  W.  Long.  3.  2 6.  N.  Lat.  50.  39. 

TORBAY,  a  fine  bay  of  the  Englifh  channel,  on 
the  coaft  of  Devonfhire,  a  little  to  the  eaft  of  Dart¬ 
mouth,  formed  by  two  capes,  called  Bury  Points ,  and 
j Bob's  Nofe. 

TORDA,  or  Rasor-bill.  See  Alca,  Ornitholo¬ 
gy  Index. 

TORDYLIUM,  Hart-wort,  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  pentandria,  and  in  the  natural 
fyftem  arranged  under  the  45th  order,  Vmbellatce.  See 
Botany  Index. 

TORIES,  a  political  fa&ion  in  Britain,  oppofed  to 
the  Whigs. 

The  name  of  Tories  was  given  to  a  fort  of  banditti 
in  Ireland,  and  was  thence  transferred  to  the  adherents 
of  Charles  I.  by  his  enemies,  under  the  pretence  that  he 
favoured  the  rebels  in  Ireland.  His  partifans,  to  be 
even  with  the  republicans,  gave  them  the  name  of 
Whigs ,  from  a  word  which  fignifies  whey,  in  derifion  of 
their  poor  fare.  The  Tories,  or  cavaliers ,  as  they  were 
alfo  called,  had  then  principally  in  view  the  political 
interefl  of  the  king,  the  crown,  and  the  church  of  Eng¬ 
land  •,  and  the  round-heads,  or  Whigs,  propofed  chiefly 
the  maintaining  of  the  rights  and  interefls  of  the  peo¬ 
ple,  and  of  Proteftantifm.  This  is  the  raoft  popular  ac¬ 
count  j  and  yet  it  is  certain  the  names  Whig  and  Tory 
were  but  little  known  till  about  the  middle  of  the  reign 
of  King  Charles  II.  M.  de  Cize  relates,  that  it  was  in 
the  year  1678  that  the  whole  nation  was  firft  obferved 
to  be  divided  into  Whigs  and  Tories  ^  and  that  on 
occafion  of  the  famous  depofition  of  Titus  Oates,  who 
accufed  the  Catholics  of  having  confpired  againft  the 
king  and  the  Rate,  the  appellation  of  Whig  was  given  to 
fuch  as  believed  the  plot  real  \  and  Tory  to  thofe  who 
held  it  fictitious. 

Thefe  parties  may  be  confidered  either  with  regard 
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the  Iheets  to  the  flate  $r  to  religion.  The  flate  Tories  are  either 
violent  or  moderate  :  the  firft  would  have  the  king  to  be 
abfolute,  and  therefore  plead  for  paflive  obedience,  non-re- 
fiftance,  and  the  hereditary  right  of  the  houfe  of  Stuart. 
The  moderate  Tories  would  not  fuller  the  king  to  lofe 
any  of  his  prerogative  5  but  then  they  would  not  facri- 
fice  thofe  of  the  people.  The  flate  Whigs  are  either 
ftrong  repuplicans  or  moderate  ones.  The  firft  (fays 
Rapin)  are  the  remains  of  the  party  of  the  long  parlia¬ 
ment,  who  attempted  to  change  monarchy ’to  a  com¬ 
monwealth  :  but  tHefe  make  io  ilender  a  figure,  that 
they  only  ferved  to  ftrengthen  the  party  of  other  Whigs* 
The  Tories  would  periuade  the  world,  that  all  the 
Whigs  are  of  this  kind  \  as  the  Whigs  would  make 
us  believe  that  all  the  Tories  are  violent.  The  mode¬ 
rate  ftate  Whigs  are  much  in  the  fame  fentiments 
with  the  moderate  Tories,  and  defire  that  the  govern¬ 
ment  may  be  maintained  on  the  ancient  foundation : 
all  the  difference  is,  that  the  firft  bear  a  little  more  to 
the  parliament  and  people,  and  the  latter  to  that  of  the 
king.  In  fhort,  the  old  Whigs  were  always  jealous  of 
the  encroachments  of  the  royal  prerogative,  and  watchful 
over  the  prefervation  of  the  liberties  and  properties  of 
the  people. 

TORMENTILLA,  Tormentil,  a  genus  of  plants 
belonging  to  the  clafs  of  icofandria ,  and  in  the  natural 
fyftem  ranging  under  the  33th  order,  Senticofce .  See 
Botany  Index. 

TORNADO,  a  fudden  and  vehement  guft  of  wind 
from  all  points  of  the  compafs,  frequent  on  the  coaft  of 
Guinea. 

TORPEDO,  the  Cramp-fish.  See  Raja,  Ichthy-* 
OLOGY  Index. 

TORPOR,  a  numbnefs,  or  defeft  of  feeling  and  mo¬ 
tion.  Galen  fays  it  is  a  fort  of  intermediate  diforder  be¬ 
tween  palfy  and  health. 

TORREFACTION,  in  Chemiflry,  is  the  roafting  or 
fcorching  of  a  body  by  the  fire,  in  order  to  difeharge  * 
part  either  unneceflary  or  hurtful  in  another  operation* 
Sulphur  is  thus  difeharged  from  an  ore  before  it  can  be 
wrought  to  advantage. 

TORRENT,  denotes  a  temporary  ftream  of  water 
falling  fuddenly  from  mountains,  whereon  there  have 
been  great  rains,  or  an  extraordinary  thaw  of  fnow. 

TORRICELLI,  Evangeliste,  an  illuftrous  Italian 
mathematician  and  philofopher,  bom  at  Faenza  ini  60S. 
He  was  trained  in  Latin  literature  by  his  uncle  a  monk  $ 
and  after  cultivating  mathematical  knowledge  for  fome 
time  without  a  maftcr,  he  ftudied  it  under  Father  Bene* 
did  Caftelli,  profeflor  of  mathematics  at  Rome.  Ha¬ 
ving  read  Galileo’s  dialogues,  he  compofed  a  treatife  on 
motion,  on  his  principles,  which  brought  him  acquainted 
with  Galileo,  who  took  him  home  as  an  aftiftant ; 
but  Galileo  died  in  three  months  after.  He  became 
profeflor  of  mathematics  at  Florence,  and  greatly  im¬ 
proved  the'  art  of  making  telefcopes  and  microfcopes : 
but  he  is  beft  known  for  finding  out  a  method  of  afcer- 
taining  the  weight  of  the  atmofphereby  quickfilver  j  the 
barometer  being  called,  from  him,  the  Torricellian  tube. 
He  publifhed  Opera  Geometrica ,  4to,  1644  j  and  died 
in  1647. 

TORRICELLIAN  experiment,  a  famous  experi¬ 
ment  made  by  Torricelli,  by  which  he  demonftrated  the 
prefiure  of  the  atmofphere  in  opposition  to  the  do&rines 
of  fu&ioD;  &c.  finding  that  prefiure  able  to  fupport  only 
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Torik  a  certain  length  of  mercury,  or  any  other  fluid,  In  an  in- 
^  II  verted  glafs  tube.  See  BAROMETER. 

■  l0^ture-  ,  TORSK,  or  Tusk.  .See  Gadus,  Ichthyology 
Index . 

Phil.  Tran/.  TORTOISE.  See  Testudo,  Erpetology  Index. 
N°  43S.  TOIITOISE-Jhell ,  the  (hell,  or  rather  feales,  of  the 

P*  IX7*  teftaceous  animal  called  a  tortoife ;  ufed  in  inlaying,  and 
in  various  other  works,  as  for  fnuff-boxeS,  combs,  &c. 
Mr  Catefby  obferves,  that  the  hard  ftrong  covering 
which  inclofes  all  forts  of  tortoifes,  is  very  improperly 
called  a  JJjell;  being  of  a  perfeft  bony  contexture  ;  but 
covered  on  the  outfide  with  feales,  or  rather  plates,  of  a 
horny  fubilance ;  which  are  what  the  workmen  call 
tortoife- (hell. 

There  are  two  general  kinds  of  tortoifes,  viz.  the 
land  and  fea  tortoife ,  tefudo  terrefris  and  marina.  The 
fea-tortoife,  again,  is  of  feveral  kinds  ;  but  it  is  the  caret, 
or  teftudo  imbricata  of  Linnmus,  alone  which  furnifhes 
that  beautiful  (hell  fo  much  admired  in  Europe. 

The  (hell  of  the  caretta,  or  hawkfbill  tortoife,  is 
thick" ;  and  confifts  of  two  parts,  the  upper,  which  co¬ 
vers  the  back,  and  the  lower  the  belly  :  the  two  are 
joined  together  at  the  fides  by  ftrong  ligaments,  which 
yet  allow  of  a  little  motion.  In  the  fort- part  is  an  aper¬ 
ture  for  the  head  and  fore-legs,  and  behind  for  the 
hind-legs  and  tail.  It  is  the  under  {hell  alone  that  is 
ufed  :  to  feparate  it,  they  make  a  little  fire  beneath  it, 
and  as  foon  as  ever  it  is  warm,  the  under  {hell  becomes 
eafily  feparable  with  a  point  of  a  knife,  and  is  taken  off 
in  laminae  or  leaves. 

The  whole  fpoils  of  the  caret  confift  in  13  leaves  or 
feales,  eight  of  them  flat,  and  five  a  little  bent.  Of  the 
flat  ones,  there  are  four  large  ones,  fometimes  a  foot 
long,  and  feven  inches  broad.  The  beft  tortoife- {hell 
i^thick,  clear,  tranfparent,  of  the  colour  of  antimony, 
fprinkled  with  brown  and  white.  When  ufed  in  mar¬ 
quetry,  &c.  the  workmen  give  it  what  colour  they 
pleafe  by  means  of  coloured  leaves,  which  they  put  un¬ 
derneath  it. 

Working  and  joining  of  TORTOISE-Jhell — Tortoife- 
fhell  and  horn  become  foft  in  a  moderate  heat,  as  that 
of  boiling  water,  fo  as  to  be  preffed,  in  a  mould,  into 
any  form,  the  fhell  or  horn  being  previoufly  cut  into 
plates  of  a  proper  fize.  Plumier  informs  us,  in  his  Art 
de  Tourner ,  that  two  plates  are  likewife  united  into  one 
by  heating  and  prefling  them  ;  the  edges  being  thorough¬ 
ly  cleaned,  and  made  to  fit  clofe  to  one  another.  The 
tortoife- (hell  is  conveniently  heate'd  for  this  purnofe  by 
applying  a  hot  iron  above  and  beneath  the  juncture, 
with  the  interpofition  of  a  wet  cloth  to  prevent  the  fhell 
from  being  fcorched  by  the  irons  :  thefe  irons  fhould  be 
pretty  thick,  that  they  may  not  lofe  their  heat  before 
the  union  is  effected.  Both  tortoife-fhell  and  horns  may 
be  ftained  of  a  variety  of  colours,  by  means  of  the  co¬ 
louring  drugs  commonly  ufed  in  dying,  and  by  certain 
,  metallic  folutions. 

TORTURE,  a  violent  pain  infli&ed  on  perfons  to 
force  them  to  confefs  the  crimes  laid  to  their  charge, 
or  as  a  punilhment  for  crimes  committed. 

Torture  was  never  permitted  among  the  Romans  ex¬ 
cept  in  the  examination  of  flaves :  it  would  therefore  ap¬ 
pear,  that  it  was  a  general  opinion  among  them,  that  a 
(lave  had  fuch  a  tendency  to  falfehood,  that  the  truth 
could  only  be  extorted  from  him.  To  the  difgrace  of 


the  profeffors  of  Chriftianity,  torture  was  long  pra&ifed  Torture 
by  thofe  who  called  themfelves  Catholics,  againft'  thofe  Jjl  ^ 
whom  they  termed  heretics  ;  that  is,  thofe  who  differed 
in  opinion  from  themfelves.  Finding  that  they  could  - 

not  bring  over  others  to  adopt  their  fentiments  by  the 
force  of  argument,  they  judged  it  proper  to  compel  them 
by  the  force  of  punilhment.  This  practice  was  very  ge¬ 
neral  among  orthodox  Chriftians,  but  efpecially  among 
Roman  Catholics.  See  Inquisition. 

By  the  law  of  England,  torture  was  atone  period  em¬ 
ployed  to  compel  thofe  criminals  who  flood  obflinately 
mute  when  brought  to  trial,  and  refufed  either  to  plead 
guilty  or  not  guilty  ;  but  it  is  now  aboliftied  (fee  AR¬ 
RAIGNMENT,  and  Rack).  A  hiftory  of  the  machines 
which  have  been  invented  to  torture  men,  and  an  ac¬ 
count  of  the  inftances  in  which  they  have  been  em¬ 
ployed,  would  exhibit  a  difmal  picture  of  the  human 
chara&er. 

TORUS,  in  Archite&ure ,  a  large  round  moulding 
ufed  in  the  bafes  of  columns.  See  Architecture.  - 
TOUCAN.  See  Rhamphastos,  Ornithology 
Index . 

TOUCH-NEEDLE,  among  affayers,  refiners.  &c.  lit¬ 
tle  bars  of  gold,  filver,  and  copper,  combined  together, 
in  all  the  different  proportions  and  degrees  of  mixture  y 
the  ufe  of  which  is  to  difeover  the  degree  of  purity  of 
any  piece  of  gold  or  filver,  by  comparing  the  mark  it 
leaves  on  the  touch-ftone  with  thofe  of  the  bars. 

The  metals  ufually  tried  by  the  touch-ftone  are  gold, 
filver,  and  copper,  either  pure,  or  mixed  with  one  an¬ 
other  in  different  degrees  and  proportions,  by  fufion* 

In  order  to  find  out  the  purity  or  quantity  of  bafer  me¬ 
tal  in  thefe  various  admixtures,  when  they  are  to  be  exa¬ 
mined  they  are  compared  with  thefe  needles,  which 
are  mixed  in  a  known  proportion,  and  prepared  for  this 
ufe.  The  metals  of  thefe  needles,  both  pure  and  mix¬ 
ed,  are  all  made  into  laminae  or  plates,  one-twelfth  of  aft 
inch  broad,  and  of  a  fourth  part  of  their  breadth  in 
thicknefs,  and  an  inch  and  half  long;  thefe  being  thus 
prepared,  you  are  to  engrave  on  each  a  mark  indicating 
its  purity,  or  the  nature  and  quantity  of  the  admixture 
in  it.  The  black  rough  marbles,  the  bafaltes,  or  the 
fofter  kinds  of  black  pebbles,  are  the  moft  proper  for 
touch-ftones. 

The  method  of  ufing  the  needles  and  ftone  is  thus  : 

The  piece  of  metal  to  be  tried  ought  firft  to  be  wiped 
well  with  a  clean  towel  or  piece  of  foft  leather,  that  you 
may  the  better  fee  its  true  colour ;  for  from  this  alone 
an  experienced  perfon,  will  in  fome  degree,  judge  before¬ 
hand  what  the  principal  metal  is,  and  how  and  with 
what  debafed. 

Then  choofe  a  convenient,  not  over  large,  part  of 
the  furface  of  the  metal,  and  rub  it  feveral  times  very 
hardly  and  ftrongly  againft  the  touchftone,  that  in  cafe 
a  deceitful  coat  or  cruft  (hould  have  been  laid  upon  it, 
it  may  be  worn  off  by  that  fri&ion  :  this,  however,  is 
more  readily  done  by  a  grindftone  or  fmall  file.  Theft 
wipe  a  flat  and  very  clear  part  of  the  touchftone,  and 
rub  againft  it,  over  and  over,  the  juft  mentioned  part 
of  the  furface  of  the  piece  of  metal,  till  you  have,  on< 
the  flat  furface  of  the  ftone,  a  thin  metallic  cruft,  an 
inch  long,  and  about  an  eighth  of  an  inch  broad  :  this 
done,  look  out  the  needle  that  feems  moft  like  to  the 
metal  under  trial,  wipe  the  lotver  part  of  this  needles 
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very  clean,  and  then  rub  it  again  ft  the  touchftcne,  as 
you  did  the  metal,  by  the  fide  of  the  other  line,  and  in 
a  direction  parallel  to  it. 

When  this  is  done,  if  you  find  no  difference  between  * 
the  colours  of  the  two  marks  made  by  your  needle  and 
the  metal  under  trial,  you  may  with  great  probability 
^pronounce  that  metal  and  your  needle  to  be  of  the  fame 
.alloy,  which  is  immediately  known  by  the  mark  en¬ 
graved  on  your  needle.  But  if  you  find  a  difference  be¬ 
tween  the  colour  of  the  mark  given  by  the  metal,  and 
.that  by  the  needle  you  have  tried,  choofe  out  another 
needle,  either  of  a  darker  or  lighter  colour  than  the 
former,  as  the  difference  of  the  tinge  on  the  touchftone 
dire&s  \  and  by  one  or  more  trials  of  this  kind  you  will 
be  able  to  determine  which  of  your  needles  the  metal 
anfwers,  and  thence  wThat  alloy  it  is  of,  by  the  mark  of 
the  needle  5  or  elfe  you  will  find  that  the  alloy  is  extra¬ 
ordinary,  and  not  to  be  determined  by  the  comparifon 
of  your  needles. 

TOUCHSTONE ,  a  black,  fmooth,  gloffy  ft  one,  ufed 
to  examine  the  purity  of  metals.  The  ancients  called  it 
lapis  Lydtus ,  the  Lydian  ftone,  from  the  name  of  the 
^country  whence  it  was  originally  brought. 

Any  piece  of  pebble  or  black  flint  will  anfwer  the 
purpofes  of  the  beft  lapis  lydius  of  Afia.  Even  a  piece 
of  glafs  made  rough  with  emery  is  ufed  with  fuccefs,  to 
diftinguifh  true  gold  from  fuch  as  is  counterfeit  5  both 
by  the  metallic  colour  and  the  teft  of  aquafortis.  The 
true  touchftone  is  of  a  black  colour,  and  is  not  uncom¬ 
mon  in  many  parts  of  the  world. 

TOUCHWOOD.  See  Boletus,  Botany  Index. 

TOULON,  a  celebrated  city  and  feaport  of  France, 
in  that  part  of  the  late  province  of  Provence  which  is 
now  denominated  the  department  of  the  Var.  It  is  a 
very  ancient  place,  having  been  founded,  according  to 
the  common  opinion,  by  a  Roman  general.  It  is  the 
chief  town  of  the  department,  and  before  the  great  re¬ 
volution  in  1789  was  an  epifcopal  fee.  The  inhabitants 
are  computed  at  80, coo.  It  is  divided  into  the  Old 
Quarter  and  the  New  Quarter.  The  firft,  which  is 
very  ill  built,  has  nothing  remarkable  in  it  but  the  Rue 
aux  Arbres ,  the  Tree-Street,  which  is  a  kind  of  courfe 
.or  mall,  and  the  town-houfe  ;  the  gate  of  this  is  fur- 
rounded  by  a  balcony,  which  is  fupnorted  by  two  ter¬ 
mini,  the  mafterpieces  of  the  famous  Ptijet.  The  New 
Quarter,  which  forms  as  it  were  a  fecond  city,  contains, 
befide  the  magnificent  works  conftru&ed  in  the  reign  of 
Louis  XIV.  many  fine  houfes  (among  which  that  of  the 
late  feminary  merits  beyond  comparifon  the  preference) 
and  a  grand  oblong  fquare,  lined  with  trees,  and  ferving 
as  a  parade. 

The  Merchants  Haven,  along  which  extends  a  noble 
quay,  on  which  ftands  the  town-houfe,  is  prote£led  by 
two  moles,  begun  by  Henry  IV.  The  New  Haven 
was  conftru&ed  by  Louis  XIV.  as  were  the  fortifications 
of  the  city.  In  the  front  of  this  haven  is  an  arfenal, 
containing  all  the  places  neceffary  for  the  conftru£lion 
and  fitting  out  of  veffels  :  the  firft  object  that  appears  is 
a  rope-walk,  entirely  arched,  extending  as  far  as  the 
eye  can  reach,  and  built  after  the  defigns  of  Vauban  : 
here  cables  are  made,  and  above  is  a  place  for  the  pre¬ 
paration  of  hemp.  Here  likewife  is  the  armoury  for 
mufkets,  piftols,  halberds,  &c.  In  the  park  of  ar¬ 
tillery  are  cannons  placed  in  piles,  bombs,  grenades, 
imortars,  and  balls  of  various  kinds,  ranged  in  wonder- 
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ful  order.  The  long  fail-room,  the  foundery  for  can-  Tmifen, 
non,  the  dockyards,  the  bafons,  Sec.  are  all  worthy  of  t ^ oul°u^e^ 
obfervation. 

Both  the  Old  and  New  Port  have  an  outlet  into  the 
fpacious  outer  road  or  harbour,  which  is  furrounded  by 
hills,  and  formed  by  nature  almoft'  circular.  Its  cir¬ 
cuit  is  of  very  great  extent,  and  the  entrance  is  defend¬ 
ed  on  both  fides  by  a  fort  with  ftrong  batteries.  In  a 
word,  the  bafons,  docks,  and  arfenal,  at  Toulon,  war¬ 
ranted  the  remark  of  a  foreigner  that  vifited  them  in  the 
late  reign,  that  “  the  king  of  France  wras  greater  there 
than  at  Verfailles.”  Toulon  is  the  only  mart  in  the 
Mediterranean  for  the  re-exportation  of  the  products  of 
the  Eaft  Indies. 

This  place  was  deftroyed  toward  the  end  of  the  tenth 
century,  and  pillaged  by  the  African  pirates  almoft  as 
foon  as  rebuilt.  The  conftable  of  Bourbon,  at  the  head 
of  the  Imperial  troops,  obtained  poffefliOn  of  it  in  1524, 
as  did  Charles  V.  in  15365  but  in  the  next  century 
Charles  Emanuel  duke  of  Savoy  could  not  enter  it,  and 
Prince  Eugene  in  1 707  ineffectually  laid  fiege  to  it-. 

This  city  was  furrendered  by  the  inhabitants  in  Septem¬ 
ber  1793  to  the  Britifh  admiral  Lord  Hood,  as  a  con¬ 
dition  and  means  of  enabling  them  to  effeCl  the  re-efta- 
blifhment  of  monarchy  in  France,  according  to  the  con- 
ftitution  of  1789.  Lord  Hood  accordingly,  in  conjunc¬ 
tion  with  the  Spanifh  land  and  naval  forces,  took  pof- 
feftion  of  the  harbour  and  forts  in  truft  for  Louis  XVIL 
It  wras  garrifoned  for  fome  time  by  the  Britifh  troops, 
and  their  allies  the  Spaniards,  Neapolitans,  and  Sarah 
nians  5  but  the  French  having  laid  fiege  to  it,  the  gar- 
11  fon  vras  obliged  to  evacuate  the  place  in  the  month  of 
December  following,  after  having  deftroyed  the  grand 
arfenal,  tw^o  (hips  of  84  guns,  eight  of  74,  and  two  fri¬ 
gates ;  and  carried  off  the  Commerce  de  Marfeilles,  a 
fhip  of  120  guns,*  with  an  80  and  74  gun  (hip.  This 
exploit  was  moll  gallantly  performed,  after  it  was  found 
impoffible  to  defend  the  town,  or  to  carry  off  the  fhips. 

Lord  Flood  entrufted  the  management  of  the  affair  to 
Sir  Sydney  Smith,  fo  diftinguifhed  for  his  intrepidity. 

Captain  Hare  commanded  the  firefhip  which  was  towed 
into  the  grand  arfenal  5  and  fo  eager  was  he  to  execute 
his  orders,  that  inftead  of  fetting  fiie  to  the  train  in  the 
ufual  cautious  manner,  he  fired  a  piftol  loaded  with 
powder  into  the  bowl  of  the  train,  compofed  of  36 
pounds  of  powder,  and  other  combuilibles.  The  con- 
fequeuce  was,  he  w:as  blown  into  the  water  with  fuch 
violence,  as  to  knock  a  lieutenant  of  the  Vidlcry’s  boat 
overboard,  and  narrowdy  efcaped  wdth  his  life.  A  Spa¬ 
nifh  captain  was  appointed  to  fet  fire  to  the  fin  a  11  arfe¬ 
nal,  but  cowardice  prevented  him  from  executing  his 
orders  ;  and  this  is  the  reafon  why  the  whole  French 
fhips  were  not  deftroyed.  We  have  been  favoured  wdth 
this  account  by  an  officer  of  the  Britifh  fleet. 

Toulon  is  feated  on  a  bay  of  the  Mediterranean,  17 
leagues  fouth-eaft  of  Aix,  15  fouth-eaft  of  Marfeilles, 
and  217  fouth-eaft  of  Paris.  E.  Long.  5.  56.  N.  Lat,  • 

43-  7-  .  .  r 

IOULOUSE,  a  very  ancient  city  of  France,  in  the 
department  of  Upper  Garonne,  and  late  province  of 
Languedoc,  with  an  atchbifhop’s  fee.  It  is  the  mofl 
confiderable  city  in  France  next  to  Paris  and  Lyons, 
although  its  population  bears  no  proportion  to  its  ex¬ 
tent.  According  to  Mr  Neckar’s  calculation,  it  con¬ 
tains  .56,000  inhabitants.  The  ftreets  are  very  hand- 
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Touloufe,  fome,  and  the  walls  of  the  city,  as  well  as  the  houfes, 
,  are  built  with  bricks.  The  town-houfe,  a  modern 
v  ftru&ure,  forms  a  perfect  fquare,  324  feet  long  and  66 
high.  The  principal  front  occupies  an  entire  fide  of  the 
grand  fquare,  lately  called  the  Place  Royale .  In  the 
great  hall,  called  the  Hall  of  llluftrious  Men ,  is  the  fta- 
tue  of  the  Chevalier  Ifaure,  and  the  buds  of  all  the 
great  men  to  whom  Touloufe  has  given  birth.  Com¬ 
municating  with  the  ocean  on  one  fide  by  the  river  Ga¬ 
ronne,  and  with  the  Mediterranean  on  the  other  by  the 
canal  of  Languedoc,  Touloufe  might  have  been  a  great 
.commercial  city  5  but  the  tafte  of  the  inhabitants  has 
been  directed  to  the  fciences  and  belles-lettres.  Of 
courfe,  there  are  two  colleges,  two  public  libraries,  and 
three  academies.  The  little  commerce  of  Touloufe  con- 
fills  in  leather,  drapery,  blankets,  mignionets,  oil,  iron, 
mercery,  hardware,  and  books.  The  bridge  over  the 
Garonne  is  at  leaft  equal  to  thofe  of  Tours  and  Orleans; 
it  forms  the  communication  between  the  fuburb  of  St 
Cyprian  and  the  city.  The  quays  extend  along  the 
banks  of  the  Garonne  ;  and  it  has  been  in  contempla¬ 
tion  to  line  them  with  new  and  uniform  houfes.  Tou¬ 
loufe  is  37  miles  eaft  of  Auch,  125  fouth-eaft  of  Bor¬ 
deaux,  and  350  fouth-by-weft  of  ^aris.  E.  Long.  1. 
27.  N.  Lat.  43.  36. 

TOUR,  Henry  de  la,  Vifcount  Turenne,  a  cele¬ 
brated  French  general,  was  the  fecond  fon  of  Henry  de 
la  Tour  duke  of  Bouillon,  and  was  born  at  Sedan  in 
1611.  He  made  his  firft  campaigns  in  Holland,  under 
Maurice  and  Frederic  Henry  princes  of  Orange  ;  who 
were  his  uncles  by  the  mother’s  fide  ;  and  even  then  di- 
fiinguifhed  himfelf  by  his  bravery.  In  1634  he  march¬ 
ed  with  his  regiment  into  Lorraine  ;  and  having  contri¬ 
buted  to  the  taking  of  La  Mothe,  was,  though  very 
young,  made  marefchal  de  camp.  In  1636  he  took  Sa- 
verne,  and  the  year  following  the  cafiles  of  Hirfon  and 
Sole  ;  on  which  occafion  he  performed  an  a6fion  like 
that  of  Scipio’s,  with  refpeft  to  a  very  beautiful  woman 
whom  he  fent  back  to  her  hufband.  The  vifcount  Tu¬ 
renne  continued  to  difiinguifii  himfelf  in  feveral  fieges 
and  battles,  and  in  1644  was  made  marfhal  of  France  ; 
but  had  the  misfortune  to  be  defeated  at  the  battle  of 
Mariendal  in  1645.  However,  he  gained  the  battle  of 
Nortlingen  three  months  after  ;  reftored  the  ele&or  of 
Treves  to  his  dominions  ;  and  the  following  year  made 
the  famous  junction  of  the  French  army  with  that  of 
Sweden  commanded  by  General  Wrangel,  which  obli¬ 
ged  the  duke  of  Bavaria  to  demand  a  peace.  After¬ 
wards  that  duke  breaking  the  treaty  he  had  concluded 
with  .France,  he  was  defeated  by  the  vifcount  Turenne 
at  the  battle  of  Zumarfliaufen,  and  in  1648  driven  en¬ 
tirely  out  of  his  dominions.  During  the  civil  wars  in 
France  he  fided  with  the  princes,  and  was  defeated  at 
the  battle  of  Rhetel  in  1650  ;  but  foon  after  was  refto- 
red  to  the  favour  of  the  king,  who  in  1652  gave  him 
the  command  of  his  army.  He  acquired  great  honour 
at  the  battles  of  Jergeau,  Gren,  and  the  fuburbs  of  St 
Anthony,  and  by  the  retreat  he  made  before  the  army 
commanded  by  the  princes  at  Ville  Neuve  St  George. 
In  1654  he  made  the  Spaniards  raife  the  fiege  of  Arras: 
the  next  year  he  took  Conde,  St  Guilian,  and  feveral 
other  places  ;  gained  the  famous  battle  of  Dunes ;  and 
made  himfelf  mafter  of  Dunkirk,  Oudenarde,  and  al- 
moft  all  Flanders  :  this  obliged  the  Spaniards  to  con¬ 
clude  the  peace  of  the  Pyrenees  in  1660.  Thefe  im- 
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portant  fervices  occafioned  his  being  made  marfhal-ge-  Tour 
neral  of  the  king’s  camps  and  armies.  The  war  being  II 
renewed  with  Spain  in  1667,  Turenne  commanded  in 
Flanders;  and  took  fo  many  places,  that  in  1668  1 

Spaniards  were  obliged  to  fue  for  peace.  He  command¬ 
ed  the  French  army  in  the  war  againlt  the  Dutch  in 
1672  ;  took  40  towns  in  22  days  ;  purfued  the  ele&or 
of  Brandenburg  even  to  Berlin  ;  gained  the  battles  of 
Slintfheim,  Ladenburg,  Enfheim,  Mulhaufen,  and  Tur- 
keim  ;  and  obliged  the  Imperial  army,  which  confided 
of  70,000  men,  to  repafs  the  Rhine.  By  this  campaign 
the  vifcount  Turenne  acquired  immortal  honour.  He 
palled  the  Rhine  to  give  battle  to  General  Montecu- 
culi,  whom  lie  followed  as  far  as  Safpach  *,  but  mount¬ 
ing  upon  an  eminence  to  difeover  the  enemy’s  camp,  he 
was  killed  by  a  cannon-ball  in  1675.  All  France  re¬ 
gretted  the  lofs  of  this  great  man,  who  by  his  military 
exploits  had  raifed  the  admiration  of  Europe. 

TOURAINE,  a  province  of  France,  bounded  on 
the  north  by  Maine,  on  the  eaft  by  Orleanois,  on  the 
fouth  by  Berris,  and  on  the  weft  by  Anjou  and  Poitou. 

It  is  about  58  miles  in  length,  and  55  in  breadth  where 
it  is  broadeft.  This  country  is  watered  by  17  rivers, 
befides  many  brooks,  which  not  only  render  it  delight¬ 
ful,  but  keep  up  a  communication  with  the  neighbour¬ 
ing  provinces.  The  air  is  temperate,  and  the  foil  is  fo 
fruitful  that  it  is  called  the  garden  of  France .  It  now 
forms  the  department  of  Indre  and  Loire,  of  which 
Tours  is  the  capital. 

TOURMALINE,  a  fpecies  of  mineral  belonging 
to  the  filiceous  genus.  See  Mineralogy  Index. 

TOURNAMEN  T,  a  martial  fport  or  exercife  which 
the  ancient  cavaliers  ufed  to  perform,  to  fhow  their  bra¬ 
very  and  addfefs.  It  is  derived  from  the  French  word 
tourner ,  i.  e.  "  to  turn  round,”  becaufe*  to  be  expert  in 
thefe  exercifes,  much  agility  both  of  horfe  and  man  was 
requifite,  they  riding  round  a  ring  in  imitation  of  the 
ancient  Circi. 

The  firft  tournaments  were  only  courfes  on  horfeback, 
wherein  the  cavaliers  tilted  at  each  other  with  canes 
in  manner  of  lances*,  and  were  diftinguifhed  from  jufts, 
which  were  courfes  or  careers,  accompanied  with  at¬ 
tacks  and  combats,  with  blunted  lances  and  fwords. 

See  Just. 

The  prince  who  publifhed  the  tournament,  ufed  to 
fend  a  king  at  arms,  with  a  fafe-conduft,  and  a  fword, 
to  all  the  princes,  knights,  &c.  fignifyirig  that  he  in¬ 
tended  a  tournament  and  clafhing  of  fwords,  in  the  pre¬ 
fence  of  ladies  and  damfels ;  which  was  the  ufual  for¬ 
mula  of  invitation. 

They  firft  engaged  man  againft  man,  and  then  troop 
againft  troop  ;  and  after  the  combat,  the  judges  allot¬ 
ted  the  prize  to  the  beft  cavalier,  and  the*  belt  ftriker 
of  fwords  ;  who  w*as  accordingly  conduced  in  pomp  to 
the  lady  of  the  tournament ;  where,  after  thanking  her 
very  reverently,  he  faluted  her  and  likewife  her  two  at¬ 
tendants. 

Thefe  tournaments  made  the  principal  diverfion  of 
the  13th  and  14th  centuries.  Munfter  fays,  it  was 
Henry  the  bowler,  duke  of  Saxonv?  and  afterwards  em¬ 
peror,  who  died  in  that  firft  introduced  them  ;  but 
it  appears  from  the  chronicle  of  Tours,  that  the  true  in¬ 
ventor  of  this  famous  fport,  at  leaft  in  France,  was  one 
GeofFry,  lord  of  Preuilli,  about  the  year  10 66. 

Inftances  of  them  occur  among  the  Englifh  in  the 
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Tourna-  reign  of  King  Stephen,  about  the  year  1140;  but  they 
me”t  were  not  much  in  ufe  till  Richard’s  time,  towards  the 
Tournefbrt  year  11 49*  After  which  period  thefe  diverfions  were 
performed  with  extraordinary  magnificence  iri  the  Tilt- 
yard  near  St  James’s,  Smithfield,  and  other  places. 

The  following  is  the  account  of  a  tournament,  from 
Maitland.  King  Richard  II.  defigning  to  hold  a 
tournament  at  London  on  the  Sunday  after  Michaelmas, 
^  fent  divers  heralds  to  make  proclamations  of  it  in  all  the 
principal  courts  of  Europe  j  and  accordingly  not  a  few 
princes,  and  great  numbers  of  the  prime  nobility,  re- 
forted  hither  from  France,  Germany,  the  Netherlands, 
&c.  This  folemnity  began  on  Sunday  afrernoon,  from 
the  Tower  of  London,  with  a  pompous  cavalcade  of  60 
ladies,  each  leading  an  armed  knight  by  a  filver  chain, 
being  attended  by  their  ’fquires  of  honour,  and,  palling 
through  Cheapfide,  rode  to  Smithfield,  where  the  jufls 
and  tournaments  continued  feveral  days  with  magnifi¬ 
cent  variety  of  entertainments  \  on  which  occafion  the 
king  kept  open  houfe  at  the  bifhop  of  London’s  palace 
for  all  perfons  of  diftin&ion,  and  every  night  concluded 
with  a  ball. 

At  laff,  however,  they  were  found  to  be  produ&ive 
of  bad  effects,  and  the  occafions  of  feveral  fatal  misfor¬ 
tunes — as  in  the  inflance  of  Henry  II.  of  France,  and 
of  the  tilt  exhibited  at  Chalons,  which,  from  the  num¬ 
bers  killed  on  both  fides,  was  called  the  little  war  of 
Chalons .  Thefe  and  other  inconveniencies,  refulting 
from  thofe  dangerous  paftimes,  gave  the  popes  occafion 
to  forbid  them,  and  the  princes  of  Europe  gradually 
concurred  in  difeouraging  and  fupprefling  them. 

TOURNAY,  a  town  of  the  Auftrian  Netherlands 
in  Flanders,  and  capital  of  a  diffri£l  called  Tournaysis ,  • 
with  a  bifhop’s  fee.  It  is  divided  into  two  parts  by  the 
river  Scheldt  j  and  is  large,  populous,  wrell  built,  and 
carries  on  a  great  trade  in  woollen  (luffs  and  (lockings. 
The  cathedral  is  a  very  handfome  (lru61ure,  and  con¬ 
tains  a  great  many  chapels,  with  rich  ornaments,  and 
feveral  magnificent  tombs  of  marble  and  brafs.  The 
town  was  taken  by  the  allies  in  1709  ;  but  was  ceded 
to  the  houfe  of  Auftria  by  the  treaty  of  Utrecht,  though 
the  Dutch  had  a  right  to  put  in  a  garrifon.  *SIt  was  ta¬ 
ken  by  the  French  in  June  1745,  who  demolidied^the 
fortifications.  In  1781  the  emperor  Jofeph  II.  obliged 
the  Dutch  to  withdraw  their  garrifon.  It  was  taken 
by  the  French  in  1791,  abandoned  by  them  in  1793, 
and  again  conquered  by  them  in  1794.  It  is  14  miles 
fouth-eaft  of  Lifle,  30  fouth-weff  of  Ghent,  and  135 
north  by  eaff  from  Paris.  E.  Long,  3.  28.  N.  Lat. 
50.  33. 

TOURNEFORT,  Joseph  Pitton  de,  a  famous 
French  botanid,  was  born  at  Aix  in  Provence  in  1656. 
He  had  a  paflion  for  plants  from  his  childhood,  which 
overcame  his  father’s  viewrs  in  putting  him  to  (ludy  phi- 
lofophy  and  divinity  *?  therefore  on  his  death  he  quitted 
theology,  and  gave  himfelf  up  entirely  to  phyfic,  natu¬ 
ral  hiftory,  and  botany.  He  wandered  over  the  moun¬ 
tains  of  Pauphiny,  Savoy,  Catalonia,  the  Pyrenees,  and 
the  Alps,  in  feavch  of  new  fpecies  of  plants,  which  he 
acquired  with  much  fatigue  and  danger.  His  fame  in 
2683  procured  him  the  employment  of  botanic  profelfor, 
in  the  king’s  garden  ;  and  by  the  king’s  order,  he  tra¬ 
velled  into  Spain,  Portugal,  Holland,  and  England^ 
where  he  made  prodigious  colledlions  of  plants.  In 
1700,  Mr  Tournefort,  in  obedience  to  another  order, 


(impled  over  all  the  ifies  of  the  Archipelago,  upon  the  Tonrnefor/ 
coalts  of  the  Black  lea,  in  Bithynia,  Pontus,  Cappado-  II  . 
cia,  Armenia,  and  Georgia  \  making  obfervations  on  ( rraaitl0n- 
natural  hiftory  at  large,  ancient  and  modern  geography, 
religion,  manners,  and  commerce.  He  fpent  three 
years  in  this  learned  voyage  j  and  then  refuming  his 
profeflion,  was  made  profeffor  of  phyfic  in  the  college- 
royal.  He  died  in  conlequence  of  an  accidental  crufh 
of  his  bread  by  a  cart-wheel,  which  brought  on  a  (pit¬ 
ting  of  blood  and  hydrothorax,  that  carried  him  off  in 
1708.  He  wrote  Elements  of  Botany,  both  in  French 
and  Latin  \  A  Relation  cf  his  Voyage  into  the  Levant  j 
with  other  pieces  of  lefs  conffderation. 

TOURNIQUET,  in  Surgery ,  an  inffrument  form¬ 
ed  with  ferews,  for  compi effing  any  part  with  rollers, 

&c.  for  the  (lopping  of  hsemorrhagies.  See  SURGERY 
Index. 

TOWER,  a  tall  building  confiding  of  feveral  do¬ 
ries,  ufually  of  a  round  form,  though  fome  are  fquare 
or  polygonal.  Towers  are  built  for  fortreffes,  &c.  as 
the  Tower  of  London.  See  LONDON,  N°  46. 

TOWN,  a  place  Inhabited  by  a  confiderable  num¬ 
ber  of  people,  being  of  a  middle  ffze  between  a  city  and 
a  village. 

TOXICODENDRON.  See  Rhus,  Botany  In¬ 
dex. 

TRAAS.  See  Terras. 

TRACHEA.  See  Anatomy,  N°  119. 

TRACHINUS,  the  Weever,  a  genus  of  fifhes  be¬ 
longing  to  the  order  of  jugulares.  See  Ichthyology 
Index . 

TRACT,  in  Geography ,  an  extent  of  ground,  or  a 
portion  of  the  earth’s  furlace. 

Tract,  in  matters  of  literature,  denotes  a  fmall  trea- 
tife  or  written  difeourfe  upon  any  fubjedl. 

TRADE,  in  general,  denotes  the  fan^e  with  com¬ 
merce,  confiding  in  buying,  felling,  and  exchanging  of 
commodities,  bills,  money,  &c.  See  Commerce, 

Coin,  Money,  Company,  &c. 

TRABE-Winds ,  denote  certain  regular  winds  at  fea, 
blowing  either  condantly  the  fame  way,  or  alternately 
this  way  and  that )  thus  called  from  their  ufe  in  naviga¬ 
tion,  and  the  Indian  commerce.  See  Meteorology. 

TRADESMEN’S  tokens,  a  term  fynonymous  a- 
mong  medalifts  with  provincial  coins. 

-  This  is  a  fuhjeft  curious  enough  to  deferve  attention, 
though  we  will  not  go  fo  far  as  Mr  Pinkerton  does, 
who  fays  that  it  is  a  fubje6l  in  which  the  perpetual  glory 
of  the  nation  is  intereiled.  Since  the  year  1789  provin¬ 
cial  halfpence  have  been  made  and  circulated  in  confi¬ 
derable  quantity.  As  ancient  medals  and  coins  have 
been  frequently  of  ufe  to  hiftorians,  it  is  to  be  regretted 
that  many  of  thefe  provincial  halfpence  are  rendered  ufe- 
lefs  in  this  refpe6l  by  unmeaning  figures  and  puerile  de¬ 
vices.  Utility  and  elegance  ought  to  be  ffudied  :  for 
this  viewr  it  has  been  propofed  by  a  gentleman  of  taffe 
on  this  fubje£l,  that  all  coins  fhould  be  diftinguifhed  by 
one  of  the  following  five  charaflerifiics.  1.  Fac  fimiles 
of  magnificent  beautiful  buildings.  2.  Reprefentations 
of  great  and  ufeful  undertakings.  3.  Emblems  of  the 
induftry  and  commerce  of  the  age.  4.  The  illuffrious 
men,  &.c.  to  whom  the  nation  has  given  birth.  5.  Im¬ 
portant  hifforical  events. 

TRADITION,  fomething  handed  down  from  one 
generation  to  another  without  being  written.  Thus  the 

Jews 
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Tradition  Jews  pretended,  that  befides  their  written  law  contained 
li  in  the  Old  Teftament,  Mofes  had  delivered  an  oral 
Tra-los-  law  fia(i  been  conveyed  down  from  father  to  fon ; 

,  m0!^tes-  ,  and  thus  the  Roman  Catholics  are  faid  to  value  particu¬ 
lar  doftrines  fuppofed  to  have  defcended  from  the  apo- 
ftolie  times  by  tradition. 

TRAGACANTH.  See  Astragalus,  Materia 
Medic  a  Index . 

TRAGEDY,  a  dramatic  poem,  reprefenting  fome 
fignal  a&ion  performed  by  illuftiious  perfons,  and  which 
has  frequently  a  fatal  iffue  or  end.  See  Poetry,  Part  II* 
fe£t.  1. 

TRAGICOMEDY,  a  dramatic  piece,  partaking  both 
of  the  natdre  of  tragedy  and  comedy ;  in  which  a  mix¬ 
ture  of  merry  and  ferious  events  is  admitted. 

TRAGOPOGON,  Goat’s-beard  *,  a  genus  of 
plants  belonging  to  the  clafs  of  fyngenefia  ;  and  in  the 
natural  fyftem  ranging  under  the  49th  order,  Compoftce. 
See  Botany  Index. 

TRAJAN,  Marcus  Ulpius,  a  celebrated  Roman 
emperor,  who  gained  many  victories  over  the  Parthians 
and  Germans,  pufhing  the  empire  to  its  utmoft  extent 
on  the  eaft  and  north  fides.  He  died  at  Silinunte,  a 
city  of  Cilicia,  which  from  him  was  called  Trajanopolis , 
in  the  year  117. 

TRAJAN'S  Column ,  a  famous  hiftorical  Column  ere£l- 
ed  in  Rome,  in  honour  of  the  emperor  Trajan.  It  is  of 
the  Tufcan  order,  though  fomewhat  irregular  :  its 
height  is  eight  diameters,  and  its  pedetlal  Corinthian  : 
it  was  built  in  a  large  fquare  called  Forum  Romanian . 
Its  bafe  confifts  of  1  2  Rones  of  an  enormous  fize,  and  is 
railed  on  a  focle,  or  foot,  of  eight  Heps  :  withinfide  is  a 
ftaircafe  illuminated  with  44  windows.  It  is  140  feet 
high,  which  is  35  feet  fhort  of  the  Antonine  column, 
but  the  workmanfhip  of  the  former  is  much  more  va¬ 
lued.  It  is  adorned  from  top  to  bottom  with  baffo  re¬ 
lievos,  reprefenting  the  great  a&ions  of  the  emperor 
againft  the  Dacians. 

TRAIN,  a  line  of  gunpowder  laid  to  give  fire  to  a 
quantity  thereof,  in  order  to  do  execution  by  blowing 
up  earth,  works,  buildings,  &c. 

TRAIN  of  Artillery ,  includes  the  great  guns  and 
other  pieces  of  ordnance  belonging  to  an  army  in  the 
field. 

Train-OU,  the  oil  procured  from  the  blubber  of  a 
whale  by  boiling. 

TRALLIAN,  Alexander,  a  Greek  writer  on 
phyfic,  a  native  of  Tralles  in  Lydia,  who  lived  about 
the  middle  of  the  fixth  century.  His  works  are  divided 
into  12  books  ;  in  which  he  treats  of  diftempers  as  they 
occur,  from  head  to  foot.  He  was  the  firft  who  opened 
the  jugular  vein,  and  that  ufed  cantharides  as  a  blifter 
for  the  gout.  Dr  Freind,  in  his  Hiffory  of  Phyfic, 
Ryles  him  one  of  the  moft  valuable  authors  fince  the 
time  of  HiDoocrates,  Though  he  appears  on  the 
whole  to  have  been  a  rational  phyfician,  yet  there  are 
things  in  his  writings  that  favour  of  enthufiafm  and  fu- 
perftition. 

TRA-LOS-MONTES,  a  province  of  Portugal, -cal¬ 
led  in  Latin  Tranfmontana,  becaufe  Rtuated  on  the  eaft 
fide  of  a  chain  of  hills  that  feparate  it  from  Entre  Du- 
ero-e-Minho.  It  is  bounded  on  the  north  by  Galicia  ; 
on  the  fouth  by  the  provinces  of  Beira  and  Leon  ;  by 
the  laft  of  which  it  is  bounded  alfo  to  the  eaR.  Its 
length  from  north  to  fouth  is  upwards  of  1 20  miles,  and 


its  breadth  about  80.  It  is  full  of  mountains,  and  pro-  Tranfac-  • 
duces  little  corn,  but  plenty  of  wine,  fruits  of  feveral  tl°ns 
forts,  and  abundance  of  game.  Transfdion. 

TRANSACTIONS,  a  name  generally  given  to  a  v— -y— 
collection  of  the  papers  read  before  literary  or  philofo¬ 
phical  focielies.  The  name  of  Philofophical  Tranfac - 
tions  was  firR  adopted  by  the  Royal  Society  of  Lon¬ 
don. 

The  Philofophical  TranfaCtions  to  the  end  of  the 
year  1700  rvere  abridged  in  three  volumes  by  Mr  John 
Lowthorp  :  thofe  from  the  year  1700  to  1720  were 
abridged  in  two  volumes  by  Mr  Henry  Jones  :  thofe 
from  1719  to  1733  were  abridged  in  two  volumes  by* 

Mr  John  Eames  and  Mr  John  Martyn  ;  Mr  Martyu. 
continued  the  abridgement  of  thofe  from  1732  to  1744 
in  two  volumes,  and  of  thofe  from  1743  to  1750  in  two 
volumes. 

They  were  for  many  years  publifhed  in  numbers,  and 
the  printing  of  them  was  always,  from  time  to  time,  the 
fingle  aCl  of  the  refpeCIive  fecretaries,  till  the  year  1752, 
when  the  fociety  thought  fit  that  a  committee  fhould  be 
appointed  to  reconfider  the  papers  read  before  them, 
and  to  feleCI  out  of  them  fuch  as  they  fhould  judge  moft 
proper  for  publication  in  the  future  TranfaClions.  They, 
are  publifhed  annually  in  two  parts  at  the  expence  of 
the  fociety,  and  each  fellow  is  entitled  to  receive  one 
copy  gratis  of  every  volume  publifhed  after  his  admif** 
fion  into  the  fociety. 

They  were  firR  fet  on  foot  in  1665,  by  Mr  Olden¬ 
burg,  fecretary  of  the  fociety,  and  were  continued  by 
him  till  the  year  1677.  Upon  his  death,  they  were  dis¬ 
continued  till  January  1678,  when  Dr  Grew  refumed 
the  publication  of  them,  and  continued  it  for  the  months 
of  December  1678,  and  January  and  February  1679, 
after  which  they  were  intermitted  till  January  1683. 

During  this  laft  interval  they  were  fupplied  in  fome 
meafure  by  Dr  Hooke’s  Philofophical  Collections.  They 
were  alfo  interrupted  for  three  years,  from  December 
1687  to  January  1691,  befide  other  fmaller  interrup¬ 
tions  amounting  to  near  one  year  and  a  half  more,  be¬ 
fore  October  1695,  fince  which  time  the  TranfaCtio|s 
have  been  regularly  carried  on. 

TRx\NSC£NDENTAL,  or  Transcendent,  fome- 
thing  elevated,  or  raifed  above  other  things ;  which 
paffes  and  tranfcends  the  nature  of  other  inferior  things. 

TRANSCRIPT,  a  copy  of  any  original  writing,  par¬ 
ticularly  that  of  an  aft  or  inftrument  inferted  in  the  bo¬ 
dy  of  another. 

TRANSFER,  in  commerce,  an  a£t  whereby  a  per- 
fon  furrenders  his  right,  intereft,  or  property,  in  any 
thing  moveable  or  immoveable  to  another. 

TRANSFORMATION,  in  general,  denotes  a 
change  of  form,  or  the  alfuming  a  new  form  different 
from  a  former  one. 

TRANSFUSION,  the  a£t  of  pouring  a  liquor  out 
of  one  veffel  into  another. 

TRANSFUSION  of  Blood,  an  operation  by  which  it 
was  fome  time  ago  imagined  that  the  age  of  animals 
would  be  renewed,  and  immortality,  or  the  next  thing 
to  it,  conferred  on  thofe  who  had  undergone  it. 

The  method  of  transfufing  Dr  Lower  gives  us  to  the 
following  effeCt  :  take  up  the  carotid  artery  of  the  dog, 
or  other  animal,  tvhofe  blood  is  to  be  transfufed  into 
another  of  the  fame,. or  a  different  kind;  feparate  it 
from  the  nerve  of  the  eighth  pair,  and  lay  it  bare  above. 


T  R  A  [  460  ]  T  R  A 


Transtuiion.  an  inch.  Make  a  ftrong  ligature  on  the  upper  part  of 
the  artery  ;  and  an  inch  nearer  the  heart  another  liga¬ 
ture  with  a  running  knot,  to  be  loofened  and  fattened 
as  occafion  requires.  Draw  two  threads  between  the 
two  ligatures,  open  the  artery,  put  in  a  quill,  and  tie 
up  the  artery  again  upon  the  quill  by  the  two  threads, 
and  ttop  the  quill  by  a  flick. 

Then  make  bare  the  jugular  vein  of  the  other  animal 
for  about  an  inch  and  a  half  in  length,  and  at  each  end 
make  a  ligature  with  a  running  knot  \  and  in  the  fpace 
between  the  two  knots  draw  under  the  veins  two  threads, 
as  in  the  other.  Open  the  vein,  and  put  into  it  two 
quills,  one  into  the  defcending  part  of  the  vein,  to  re¬ 
ceive  the  blood  from  the  other  dog,  and  carry  it  to  the 
heart }  the  other  quill  put  into  the  other  part  of  the  ju¬ 
gular,  towards  the  head,  through  which  the  fecond  ani¬ 
mal’s  own  blood  is  to  run  into  difhes.  The  quills  thus 
tied  faft,  ttop  them  up  with  tticks  till  there  be  occafion 
to  open  them. 

Things  thus  difpofed,  fatten  the  dogs  on  their  Tides 
towards  one  another,  in  fuch  manner  as  that  the  quills 
may  go  into  each  other ;  then  unftop  the  quill  that  goes 
down  into  the  fecond  dog’s  jugular  vein,  as  alfo  that 
coming  out  of  the  other  dog’s  artery  ;  and  by  the  help 
of  two  or  three  other  quills  put  into  each  other,  as  there 
fhall  be  occafion,  infert  them  into  one  another.  Then 
flip  the  running  knots,  and  immediately  the  blood  runs 
through  the  quills  as  through  an  artery,  very  impetu- 
oufly.  As  the  blood  runs  into  the  dog,  unftop  the  quill 
in  the  upper  part  of  his  jugular,  for  his  own  blood  to 
run  out  at,  though  not  conttantly,  but  as  you  perceive 
him  able  to  bear  it,  till  the  other  dog  begins  to  cry  and 
faint,  and  at  laft  die.  Lqftly,  Take  both  quills  out  of 
the  jugular,  tie  the  running  knot  faft,  and  cut  the  vein 
afunder,  and  few  up  the  fkin  :  the  dog,  thus  difmiffed, 
will  run  away  as  if  nothing  ailed  him. 

In  the  Philofophical  TranfaCtions  we  have  accounts  of 
the  fuccefs  of  various  transfuftons  praCtifed  at  London, 
Paris,  in  Italy,  &c.  Sir  Edmund  King  transfufed  forty- 
nine  ounces  of  blood  out  of  a  calf  into  a  fheep  ;  the 
fheep,  after  the  operation,  appearing  as  well  and  as 
ftrong  as  before. 

•  M.  Denis  transfufed  the  blood  of  three  calves  into 
three  dogs,  which  all  continued  brifk,  and  ate  as  well 
as  before.  The  fame  perfop  transfufed  the  blood  of 
four  wethers  into  a  horfe  twenty-fix  years  old,  which 
thence  received  much  ftrength,  and  a  more  than  ordi¬ 
nary  appetite. 

*  Soon  after  this  operation  was  introduced  at  Paris,  viz. 
in  1667  and  1668,  M.  Denis  performed  it  on  five  hu¬ 
man  fubjeCis,  two  of  whom  recovered  of  diforders  under 
which  they  laboured,  one  being  in  perfeCt  health  fuffer- 
ed  no  inconvenience  from  it  \  and  two  perfons  who  were 
ill,  and  fubmitted  to  the  operation,  died  ;  in  eonfequence 
of  which  the  magiftrates  iffued  a  fentence,  prohibiting 
the  transfufion  on  human  bodies  under  pain  of  imprifon- 
ment. 

Mr  John  Hunter,  we  are  told,  made  many  ingenious 
experiments  to  determine  the  effeCts  of  transfufing  blood, 
fome  of  which  are  fufficient  to  attradf  attention.  But 
whether  fuch  experiments  can  ever  be  made  with  fafety 
on  the  human  body,  is  a  point  not  eafily  determined. 
They  might  be  allowed  in  defperate  cafes  proceeding 
from  a  corruption  of  the  blood,  from  poifon,  Sic.  as  in 
hydrophobia. 


TRANSIT,  from  tranjit ,  “  it  paffes  over,”  fignifies  Tranfit 
the  paffage  of  any  planet  over  the  fun,  moon,  or  itars.  II 

TRANSITION,  the  paffage  of  any  thing  from  one Tranfmuta- 
place  to  another.  ■ 

Transition,  in  Oratory .  See  Oratory,  N°  39. 

TRANSITIVE,  in  Grammar ,  an  epithet  applied  to 
fuch  verbs  as  fignify  an  aCtion  which  paffes  from  the  fub- 
jeCt  that  does  it,  to  or  upon  another  fubjeCt  which  re¬ 
ceives  it.  Under  the  head  of  verbs  tranfitive  come  what 
we  ufuaily  call  verbs  aBrve  and  pajfive ;  other  verbs, 
whole  aCtion  does  not  pafs  out  of  themfelves,  are  called 
neuters . 

1 RANSLATION,  the  aCt  of  transferring  or  re¬ 
moving  a  thing  from  one  place  to  another  }  ae  we  fay, 
the  tranflation  of  a  bifhop’s  fee,  a  council,  a  feat  of  juf- 
tice,  Sic. 

Translation  is  alfo  ufed  for  the  verfion  of  a  book 
or  writing  out  of  one  language  into  another. 

The  principles  of  tranflation  have  been  clearly  and  ac¬ 
curately  laid  down  by  Di  Campbell  of  Aberdeen  in  his 
invaluable  Preliminary  Differtations  to  his  excellent  E 
tranflations  of  the  gofpels.  The  fundamental  rules 
which  he  eftabliihes  are  three  :  1.  That  the  tranflation 
fhould  give  a  complete  tranfcript  of  the  ideas  of  the  ori¬ 
ginal.  2.  That  the  ftyle  and  manner  of  the  original 
fhould  be  preferved  in  the  tranflation.  3.  That  the 
tranflation  fhould  have  all  the  eafe  of  oiiginal  compofi- 
tion.  The  rules  deducible  from  thefe  general  laws  are 
explained  and  illuftrated  with  much  judgement  and 
tafte,  in  an  Effay  on  the  Principles  of  Tranflation,  by 
Mr  Tytler,  judge-advocate  of  Scotland. 

TRANSMARINE,  fomething  that  comes  from  or 
belongs  to  the  parts  beyond  fea. 

TRANSMIGRATION,  the  removal  or  tranflation 
of  a  whole  people  into  another  country,  by  the  power  of 
a  conqueror. 

Transmigration  is  particularly  ufed  for  the  paffage 
of  the  foul  out  of  one  body  into  another.  See  Metem¬ 
psychosis. 

TRANSMUTATION,  the  aft  of  changing  one 
fubftance  into  another. 

Nature,  fays  Sir  Ifaac  Newton,  is  delighted  with 
tranfmutation  :  water,  which  is  a  fluid,  volatile,  tafte- 
lefs,  fait,  is,  by  heat,  tranfmuted  into  vapour,  which  is 
a  kind  of  air  3  and  by  cold  into  ice,  which  is  a  cold, 
tranfparent,  brittle  ftone,  eafily  diffolvable ;  and  this- 
ftone  is  convertible  again  into  water  by  heat,  as  vapour 
is  by  cold. — Earth,  by  heat,  becomes  fire,  and,  by  cold, 
is  turned  into  earth  again  :  denfe  bodies,  by  fermenta¬ 
tion,  are  rarefied  into  various  kinds  of  air  }  and  that  air, 
by  fermentation  alfo,  and  fometimes  without  it,  reverts 
into  grofs  bodies.  All  bodies,  beafts,  fifties,  infers, 
plants,  &c.  with  all  their  various  parts,  grow  and  in- 
creafe  out  of  water  and  aqueous  and  faline  tinClures  5 
and,  by  putrefaction,  all  of  them  revert  into  water,  or 
an  aqueous  liquor  again. 

Transmutation,  in  alchemy,  denotes  the  aCt  of 
changing  imperfeCt  metals  into  gold  or  filver.  This  is^ 
alfo  called  th z  grand  operation  and,  they  fay,  it  is  to 
be  effeCted  with  the  philofopher’s  ftone. 

The  trick  of  tranfmuting  cinnabar  into  filver  is  thus  : 
the  cinnabar,  being  bruifed  grofsly,  is  {Ratified  in  a  cru-, 
cible  with  granulated  filver,  and  the  crucible  placed  in 
a  great  fire  }  and,  after  due  time  for  calcination,  taken 
off  j  then  the  matter,  being  poured  out,  is  found  to 
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Tranfmuta-  cinnabar  turned  into  real  filver,  though  the  filver  grains 
tl?j11  appear  in  the  fame  number  and  form  as  when  they  were 
Tranfyl-  Put  ^nto  the  crucible  *,  but  the  mifchief  is,  coming  to 
vania.  handle  the  grains  of  filver,  you  find  them  nothing  but 
light  friable  bladders,  which  will  crumble  to  pieces  be¬ 
tween  the  fingers. 

The  tranfmutability  of  water  into  earth  feems  to  have 
been  believed  by  Mr  Boyle  ;  and  Bifhop  Watfon  thinks 
that  it  has  not  yet  been  difproved.  See  his  Chemical 
Ejfays. 

Transmutation  of  Acids ,  or  of  Metals ,  is  the 
change  of  one  acid  or  of  one  metal  into  another. 

TRANSOM,  among  builders,  denotes  the  piece  that 
is  framed  acrofs  a  double-light  window. 

TRANSOMS,  in  a  fhip,  certain  beams  or  timbers 
extended  acrofs  the  fternpoft  of  a  fhip,  to  fortify  her 
afterpart,  and  give  it  the  figure  moll  fuitable  to  the  fer- 
vice  for  which  fhe  is  calculated. 

TRANSPARENCY,  in  Physics ,  a  quality  in  cer¬ 
tain  bodies,  whereby  they  give  palfage  to  the  rays  of 
light  :  in  contradiftin&ion  to  opacity,  or  that  quality 
of  bodies  which  renders  them  impervious  to  the  rays  of 
light. 

It  has  been  generally  fuppofed  by  philofophers,  that 
tranfparent  bodies  have  their  pores  difpofed  in  ftraight 
lines,  by  which  means  the  rays  of  light  have  an  oppor¬ 
tunity  of  penetrating  them  in  all  directions  5  but  fome 
experiments  in  ele&ricity  have  made  it  apparent,  that 
by  the  aCtion  of  this  fluid  the  mold  opaque  bodies,  fuch 
as  fulphur,  pitch,  and  fealing-wax,  may  be  rendered 
tranfparent  as  glafs,  while  yet  we  cannot  fuppofe  the  di¬ 
rection  of  their  pores  to  be  anyway  altered  from  what  it 
originally  was  (fee  Electricity).  There  is  a  curious 
inflance  of  an  increafe  of  tranfparency  in  rubbing  a  piece 
of  white  paper  over  one  that  has  been  written  upon  or 
printed  :  while  the  white  paper  is  at  reft,  the  writing  or 
print  will  perhaps  fcarce  appear  through  it  \  but  when 
in  motion,  will  be  very  eafily  legible,  and  continue  fo 
till  the  motion  is  difcontinued. 

TRANSPOSITION,  in  Grammar ,  a  difturbing  or 
diflocating  the  wTords  of  a  difcourfe,  or  a  changing  their 
natural  order  of  conftruCtion,  to  pleafe  the  ear  by  render¬ 
ing  the  contexture  more  fmooth,  eafy,  and  harmonious. 

T  R  ANS  U  B  ST  ANT  I ATION,  in  Theology ,  the 
converfion  or  change  of  the  fubftance  of  the  bread  and 
wine  in  the  eucharift,  into  the  body  and  blood  of  Jefus 
Chrift  ;  which  the  Romiili  church  fuppofe  to  be  wrought 
by  the  confecration  of  the  prieft.  See  SUPPER  of  the 
Lord, \  N°  5. 

T  R ANSVERS ALIS,  in  Anatomy ,  a  name  given  to 
feveral  mufcles.  See  Anatomy,  Part  II. 

TRANSVERSE,  fomething  that  goes  acrofs  another 
from  corner  to  corner  :  thus  bends  and  bars  in  heraldry 
are  tranfverfe  pieces  or  bearings  ;  the  diagonals  of  a 
parallelogram  or  a  fquare  are  tranfverfe  lines. 

TRANSYLVANIA,  a  province  of  Europe,  annexed 
to  Hungary,  and  bounded  on  the  north  by  Upper  Hun¬ 
gary  and  Poland,  on  the  eaft  by  Moldavia  and  Wa¬ 
lachia,  on  the  fouth  by  Walachia,  and  on  the  weft  by 
Upper  and  Lower  Hungary.  It  is  furrounded  on  all 
parts  by  high  mountains,  which,  however,  are  not  bar¬ 
ren.  The  inhabitants  have  as  much  corn  and  wine  as 
they  want  themfelves  ;  and  there  are  rich  mines  of  gold, 
filver,  lead,  copper,  quickfilver,  and  alum.  It  has  uni 


dergone  various  revolutions  5  but  it  now  belongs  to  the  Tranfyl- 
houfe  of  Auftria.  The  inhabitants  are  of  feveral  forts  va™a 
of  religions }  as  Papifts,  Lutherans,  Calvinifts,  Soci-  treafon. 
nians,  Photinians,  Arians,  Greeks,  and  Mahometans.  It  — y— — j 
is  about  162  miles  in  length,  and  150  in  breadth.  The 
adminiftration  of  affairs  is  condu&ed  by  12  perfons  j 
namely,  three  Roman  Catholics,  three  Lutherans,  three 1 
Calvinifts,  and  three  Socinians.  The  militia  is  com¬ 
manded  by  the  governor,  whole  commiffion  is  the  more 
important,  as  Tranfylvania  is  the  bulwark  of  Chiiften- 
dom.  It  is  divided  into  feveral  fmall  diftri&s,  called 
palatinates  and  counties  ;  and  is  inhabited  by  three  dif¬ 
ferent  nations,  Saxons,  Silefians,  and  Hungarians.  Her- 
manftadt  is  the  capital  town. 

TRAPEZIUM,  in  Geometry ,  a  plane  figure  con¬ 
tained  under  four  unequal  right  lines. 

TRAPEZIUS,  a  mufcle.  See  Anatomy,  Part  II. 

TRAPP,  a  compound  rock.  See  Geology. 

TRAVELLERS  joy.  See  Clematis,  Botany 
Index. 

TRAVERSE,  or  Transverse,  in  general,  denotes 
fomething  that  goes  athwart  another  5  that  is,  croffes 
and  cuts  it  obliquely. 

Traverse,  in  Navigation ,  implies  a  compound  courfe, 
or  an  affemblage  of  various  courfes,  lying  at  different 
angles  with  the  meridian.  See  Navigation.  t 

TRAVERSE  Boards  a  thin  circular  piece  of  board, 
marked  with  all  the  points' of  the  compafs,  and  having 
eight  holes  bored  in  each,  and  eight  fmall  pegs  hang¬ 
ing  from  the  centre  of  the  board.  It  is  ufed  to  de¬ 
termine  the  different  courfes  run  by  a  fhip  during  the 
period  of  (he  watch,  and  to  afcertain  the  diftance  of  each 
courfe. 

TRAVESTY,  \  name  given  to  an  humorous  tranf- 
lation  of  any  author.  The  word  is  derived  from  the 
French  travefter  “  to  difguife.” 

TREACLE,  or  Melasses,  See  Sugar. 

Treacle  Beer.  See  Spruce. 

Treacle  Mufard.  See  Clypeola,  Botany  Index .  • 

TREASON,  a  general  appellation,  made  ufe  of  by 
the  law,  to  denote  not  only  offences  againft  the  king 
and  government,  but  alfo  that  accumulation  of  guilt 
which  arifes  whenever  a  fuperior  repofes  a  confidence  in 
a  fubjeCl  or  inferior,  between  whom  and  himfelf  there 
fubfifts  a  natural,  a  civil,  or  even  a  fpiritual  relation  ; 
and  the  inferior  fo  abufes  that -confidence,  fo  forgets  the 
obligations  of  duty,  fubje&ion,  and  allegiance,  as  to  de- 
ftroy  the  life  of  any  fuch  fuperior  or  lord.  Hence  trea- 
fon  is  of  two  kinds,  high  and  petty . 

High  Treafon ,  or  Treafon  Paramount  (which  is  equi¬ 
valent  to  the  crimen  Icefe  majefatis  of  the  Romans,  as 
Glanvil  denominates  it  alfo  in  our  Englifh  law),  is  an 
offence  committed  againft  the  fecurity  of  the  king  or 
kingdom,  whether  by  imagination,  word,  or  deed.  In 
order  to  prevent  the  inconveniences  wdiich  arofe  in  Eng¬ 
land  from  a  multitude  of  conftruftive  treafons,  the  fta- 
tute  25  Edw.  III.  c.  2.  wras  made  ;  which  defines  what 
offences  only  for  the  future  fhould  be  held  to  be  treafon  ; 
and  this  ftatute  comprehends  all  kinds  of  high-treafon 
under  feven  diftinCl  branches. 

“  *•  When  a  man  doth  compafs  or  imagine  the  death 
of  our  lord  the  king,  of  our  lady  his  queen,  or  of  their 
eldeft  fon  and  heir.”  Under  this  defcription  it  is  held 
that  a  queen-regnant  (fuch  as  Queen  Elizabeth  and 
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t  Treafon.  Queen  Anne)  is  within  the  words  of  the  aft,  being  in- 
veiled  with  royal  power,  and  inti  tied  to  the  allegiance 
of  her  fubjefts  :  but  the  huiband  of  fuch  a  queen  is  not 
comprifed  within  thefe  words  ;  and  therefore  no  treafon 
can  be  committed  againft:  him. 

Let  us  next  fee  what  is  a  compajfing  or  imagining  the 
death  of^the  king,  8cc.  Thefe  are  lynonymous  terms  : 
the  word  compafs  fignifying  the  purpofe  or  deiign  of  the 
mind  or  will  }  and  not,  as  in  common  fpeech,  the  car¬ 
rying  fuch  defign  to  effcft.  And  therefore  an  acciden¬ 
tal  ftroke,  which  may  mortally  wTound  the  fovereign, 
per  infortuniam ,  ^without  any  traitorous  intent,  is  no  trea¬ 
fon  :  as  was  the  cafe  of  Sir  Walter  Tyrrel,  who,  by  the 
command  of  King  William  Rufus,  (hooting  at  a  hart, 
the  arrow  glanced  againft  a  tree,  and  killed  the  king 
upon  the  fpot.  But  as  this  compafling  or  imagination  is 
an  aft  of  the  mind,  it  cannot  poflibly  fall  under  any  ju¬ 
dicial  cognizance,  unlefs  it  be  demonftrated  by  fome 
open  or  overt  aft.  The  ftatute  exprefsly  requires,  that 
the  accufed  u  be  thereof  upon  fufficient  proof  attainted 
of  fome  open  aft  by  men  of  his  own  condition.”  Thus, 
to  provide  weapons  or  ammunition  for  the  purpofe  of 
killing  the  king,  is  held  to  be  a  palpable  overt  aft  of 
treafon  in  imagining  his  death.  To  confpire  to  imprifon 
the  king  by  force,  and  move  towards  it  by  affembling 
company,  is  an  overt  aft  of  compafling  the  king’s  death  \ 
for  all  force  ufed  to  the  perfon  of  the  king,  in  its  confe- 
quence  may  tend  to  his  death,  and  is  a  ftrong  prefump- 
tion  of  fomething  worfe  intended  than  the  prefent  force, 
by  fuch  as  have  fo  far  thrown  off  their  bounden  duty  to 
.their  fovereign  :  it  being  an  old  obfervation,  that  there 
is  generally  but  a  fhort  interval  between  the  prifons  and 
the  graves  of  princes.  It  feems  clearly  to  be  agreed, 
that  by  the  common  law  and  the  ftatute  of  Edw.  III. 
words  fpoken  amount  only  to  a  high  mifdemeanor,  and 
no  treafon.  For -they  may  be  fpoken  in  heat,  without 
any  intention  ;  or  be  miftaken,  perverted,  or  mifremem- 
bered  by  the  hearers  }  their  meaning  depends  always  on 
their  conneftion  with  other  words  and  things  \  they  may 
fignify  differently  even  according  to  the  tone  of  voice 
with  which  they  are  delivered  ;  and  fometimes  (ilence 
itfelf  is  more  expreflive  than  any  difcourfe.  As  there¬ 
fore  there  can  be  nothing  more  equivocal  and  ambiguous 
than  words,  it  would  indeed  be  unreafonable  to  make 
them  amount  to  high  treafon.  And  accordingly,  in 
4  Car.  I.  on  a  reference  to  all  the  judges,  concerning 
fome  very  atrocious  words  fpoken  by  one  Pyne,  they 
certified  to  the  king,  w  that  though  the  words  were  as 
wicked  as  might  be,  yet  they  were  no  treafon  5  for  un¬ 
lefs  it  be  by  fome  particular  ftatute,  no  words  will  be 
treafon.”  If  the  words  be  fet  down  in  writing,  it  argues 
more  deliberate  intention  5  and  it  has  been  held,  that 
writing  is  an  overt  aft  of  treafon  *,  for  fcribere  eji  agere. 
But  even  in  this  cafe  the  bare  words  are  not  the  treafon, 
but  the  deliberate  aft  of  writing  them. 

2.  The  fecond  fpecies  of  treafon  is,  u  if  a  man  do  vio¬ 
late  the  king’s  companion,  or  the  king’s  eldeft  daughter 
unmarried,  or  the  wife  of  the  king’s  eldeft  fon  and  heir.” 
By  the  king’s  companion  is  meant  his  wife  \  and  by  vio¬ 
lation  is  underftood  carnal  knowledge,  as  well  without, 
force  as  wdth  it  :  and  this  is  high  treafon  in  both  parlies 
if  both  be  confenting  ;  as  fome  of  the  wives  of  Hen¬ 
ry  VIII.  by  fatal  experience  evinced. 

3.  The  third  fpecies  of  treafon  is,  “  if  a  man  do  levy 
war  againft  our  lord  the  king  in  his  realm.”  And  this 
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may  be  done  by  taking  arms,  not  only  to  dethrone  the  Treafon. 
king,  but  under  pretence  to  reform  religion,  or  the  laws, 
or  to  remove  evil  counfellors,  or  other  grievances  whe¬ 
ther  real  or  pretended.  For  the  law  does  not,  neither 
can  it,  permit  any  private  man,  or  fet  of  men,  to  inter¬ 
fere  forcibly  in  matters  of  fuch  high  importance  ;  efpe- 
cially  as  it  has  eftablilhed  a  fufticient  power  for  thefe 
purpofes  in  the  high  court  of  parliament :  neither  does 
the  conftitution  juftify  any  private  or  particular  refin¬ 
ance  for  private  or  particular  grievances  }  though,  in 
cafes  of  national  oppreftion,  the  nation  has  very  juftin- 
ably  rifen  as  one  man,  to  vindicate  the  original  ^contraft 
fubfifting  between  the  king  and  his  people. 

4.  “  If  a  man  be  adherent  to  the  king’s  enemies  in. 
his  realm,  giving  to  them  aid  and  comfort  in  the  realm 
or  elfewhere,”  he  is  alfo  declared  guilty  of  high-treafon. 

This  muft  likewife  be  proved  by  fome  overt  aft  *,  as  by 
giving  them  intelligence,  by  fending  them  provifions, 
by  felling  them  arms,  by  trcacheroufly  furrendering  a 
fortrefs,  or  the  like. 

5.  “  If  a  man  counterfeit  the  king’s  great  or  privy 
feal,”  this  is  alfo  high-treafon.  But  if  a  man  takes  wax 
bearing  the  impreffion  of  the  great  feal  off  from  one  pa¬ 
tent,  and  fixes  it  to  another,  this  is  held  to  be  only  an 
abufe  of  the  feal,  and  not  a  counterfeiting  cf  it :  as  was 
the  cafe  of  a  certain  chaplain,  who  in  fuch  a  manner 
framed  a  difpenfation  for  non-refidence.  But  the  knav- 
ifti  artifice  of  a  lawyer  much  exceeded  this  of  the  divine. 

One  of  the  clerks  in  chancery  glued  together  two  pieces 
of  parchment  •,  on  the  uppermoft  of  which  he  wTrote  a 
patent,  to  which  he  regularly  obtained  the  great  feal, 
the  label  going  through  both  the  Ikins.  He  then  dif- 
folved  the  cement,  and  taking  off  the  written  patent, 
on  the  blank  (kin,  wrote  a  fre(h  patent  of  a  different 
import  from  the  former,  and  publifhed  it  as  true.  This 
was  held  no  counterfeiting  of  the  great  feal,  but  only  a 
great  mifprifion  \  and  Sir  Edward  Coke  mentions  it 
with  fome  indignation  that  the  party  was  living  at  that 
day. 

6.  The  fixth  fpecies  of  treafon  under  this  ftatute  is, 
u  if  a  man  counterfeit  the  king’s  money  \  and  if  a  man 
bring  falfe  money  into  the  realm  counterfeit  to  the  mo¬ 
ney  of  England,  knowing  the  money  to  be  falfe,  to  mer- 
chandife  and  make  payment  withal.”  As  to  the  firft 
branch,  counterfeiting  the  king’s  money  ^  this  is  trea¬ 
fon,  whether  the  falfe  money  be  uttered  in  payment  or 
not.  Alfo  if  the  king’s  own  minters  alter  the  ftandard 
or  alloy  eftablilhed  by  law,  it  is  treafon.  But  gold  and 
filver  money  only  are  held  to  be  within  this  ftatute. 

With  regard  likewife  to  the  fecond  branch,  importing 
foreign  counterfeit  money  in  order  to  ut^er  it  here  \  it  is 
held  that  uttering  it,  without  importing  it,  is  not  within 
the  ftatute. 

7.  The  laft  fpecies  of  treafon  afeertained  by  this  fta¬ 
tute  is,  “  if  a  man  (lay  the  chancellor,  treafurer,  or  the 
king’s  juftices  of  the  one  bench  or  the  other,  juftices  in 
eyre,  or  juftices  of  aftize,  and  all  other  juftices  aftigned 
to  hear  and  determine,  being  in  their  places  doing  their 
offices.”  Thefe  high  magiftrates,  as  they  reprefent  the 
king’s  majefty  during  the  execution  of  their  offices,  are 
therefore  for  the  time  equally  regarded  by  the  law.  But 
this  ftatute  extends  only  to  the  aftual  killing  of  them  j 
and  not  to  wounding,  or  a  bare  attempt  to  kill  them. 

It  extends  alfo  only  to  the  officers  therein  fpecified  ;  and 
therefore  the  barons  of  the  exchequer,  as  fuch,  are  not 
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within  the  proteftion  of  this  aft  j  but  the  lord  keeper  or 
commiftioners  of  the  great  feal  now  feem  to  be  within 
it,  bv  virtue  of  the  ftatutes  c  Eliz.  c.  18.  and  1  W.  and 
M.  c.  21. 


The  new  treafons,  created  lince  the  ftatute  I  M.  c.  1. 
and  not  comprehended  under  the  defcription  of  ftatute 
25  Edw.  III.  may  be  comprifed  under  three  heads.  The 
firft  fpecies  relates  to  Papifts  ;  the  fecond  to  falfifying 
the  coin  or  other  royal  fignatures,  as  falfely  forging  the 
fign  manual,  privy  fignet,  or  privy  feal,  which  fhall  be 
deemed  high  treafon  (1  M.  flat.  ii.  c.  6.).  The  third 
new  fpecies  of  high  treafon  is  fuch  as  was  created  for 
the  fecuriiy  of  the  Proteftant  fucceflion  in  the  houfe  of 
Hanover.  For  this  purpofe,  after  the  aft  of  fettlement 
was  made,  it  was  enufted  by  ftatute  13  and  14  W.  III. 
c.'  3.  that  the  pretended  prince  of  Wales,  afTuming  the 
title  of  .King  James  III.  fliould  be  attainted  of  high  trea¬ 
fon  ;  and  it  was  made-  high-treafon  for  any  of  the  king’s 
fubjefts  to  hold  correfponde  nee -with  him  or  any  perfon 
employed  by  him,  or  to  remit  money  for  his  ufe.  And 
by  17  Geo.  II.  c.  39.  it  is  enafted,  that  if  any  of  the 
fons  of  the  pretender  fhall  land  or  attempt  to  land  in 
this  kingdom,  or  be  found  in  the  kingdom  or  any  of  its 
dominions,  he  fhall  be  adjudged  attainted  of  high-trea¬ 
fon  }  and  correfponding  with  them  or  remitting  money 
to  their  ufe  is  made  high-treafon.  By  I  Ann.  hat.  2, 
c.  17.  the  offence  of  hindering  the  next  in  fucceflion 
from  fucceeding  to  the  crown  is  high-treafen  :  and  by 
6  Ann.  c.  7.  if  any  perfon  fhall  malicioufly,  advifedly, 
and  direftly,  by  writing  or  printing,  maintain,  that  any 
other  perfon  hath  any  right  to  the  crown  of  this  realm, 
otherwife  than  according  to  the  aft  of  fettlement,  or 
that  the  kings  of  this  realm  with  the  authority  of  par- 
lament  are  not  able  to  make  laws  to  bind  the  crown 
and  its  defeent ;  fuch  perfon  fhall  be  guilty  of  high- 
treafon. 

The  punifhment  of  high  treafon  in  general  is  very  fo- 
lemn  and  terrible.  1.  That  the  offender  be  drawn  to 
the  gallows,  arid  not  be  carried  or  walk  ;  though  ufual- 
ly  (by  connivance,  at  length  ripened  by  humanity  into 
law)  a  fledge  or  hurdle  is  allowed,  to  preferve  the  of¬ 
fender  from  the  extreme  torment  of  being  dragged  on 
the  ground  or  pavement.  2.  That  he  be  hanged  by  the 
neck,  and  then  cut  down  alive.  3.  That  his  entrails 
be  taken  out,  and  burned  rvhile  he  is  yet  alive*  4.  That 
his  head  be  cut  off.  3.  That  his  body  be  divided  into 
four  parts.  6.  That  his  head  and  quarters  be  at  the 
king’s  difpofal. 

.  The  king  and  often  doth,  difeharge  all  the  pu¬ 

nifhment  except  beheading,  efpecially  where  any  of  noble 
blood  are  attainted.  For  beheading  being  part  of  the 
judgement,  that  may  be  executed,  though  all  the  reft 
be  omitted  by  the  king’s  command.  But  where  be¬ 
heading  is  no  part  of  the  judgement,  as  in  murder  or 
other  felonies,  it  hath  been  faid  that  the  king  cannot 
change  the  judgement,  although  at  the  requeft  of  the 
party,  from  one  fpecies  of  death  to  another. 

In  the  cafe  of  coining,  which  is  a  treafon  of  a  diffe¬ 
rent  complexion  from  the  reft,  the  punifhment  is  milder 
for  male  offenders ;  being  only  to  be  drawn  and  banged 
by  the  neck  till  dead.  But  in  treafons  of  every  kind 
the  punifhment  of  women  is  the  fame,  and  different  from 
that  of  men.  For  as  the  natural  modefty  of  the  fex  for¬ 
bids  the  expofing  and  publicly  mangling  their  bodies, 
their  fentence  (which  is  to  the  full  as  terrible  to  fenfe  as^ 


the  other)  is  to  be  drawn  to  the  gallows,  and  there  to  be  Treaforr 
burned  alive.  I! 

For  the  confequences  of  this  judgement,  fee  Attain-  ,TreaiUrer‘, 
der,  Forfeiture,  and  Corruption  of  Blood. 

Betty  or  Petit  Treafon,  according  to  the  ftatute  23 
jidward  III.  c.  2.  may  happen  three  ways  :  by  a  fer- 
vant  killing  his  mafter,  a  wife  her  hufband,  or  eccle- 
fiaftical  perfon  (either  fecular  or  regular)  his  fuperior,  to 
whom  he  owes  faith  and  obedience.  A  fervant  who 
kills  his  mafter  whom  he  has  left,  upon  a  grudge  con¬ 
ceived  againft  him  during  his  fervice,  is  guilty  of  petty 
treafon  :  for  the  traitorous  intention  was  hatched  while 
the  relation  fubfilted  between  them,  and  this  is  only  an 
execution  of  that  intention.  So  if  a  wife  be  divorced 
a  metfe  et  thoro ,  ftill  the  vinculum  matrimonii  fubfifts  *, 
and  if  flie  kills  fuch  divorced  hufband,  fhe  is  a  traitrefs. 

And  a  clergyman  is  underftood  to  owe  canonical  obedi¬ 
ence  to  tire  bifhop  who  ordained  him,  to  him  in  whofe 
diocefe  he  is  beneficed,  and  alfo  to  the  metropolitan  of 
fuch  fuffragan  or  diocefan  bifhop  5  and  therefore  to  kill 
any  of  thefe  is  petit  treafon.  As  to  the  reft,  whatever  ' 
has  been  faid  with  refpeft  to  wilful  Murder,  is  alfo 
applicable  to  the  crime  of  petit  treafon,  which  is  no 
other  than  murder  in  its  moft  odious  degree  \  except 
that  the  trial  fhall  be  as  in  cafes  of  high  treafon,  before 
the  improvements  therein  made  by  the  ftatutes  of  Wil¬ 
liam  III.  But  a  perfon  indifted  of  petit  treafon  may 
be  acquitted  thereof,  and  found  guilty  of  manflaughter 
or  murder  :  and  in  fuch  cafe  it  fhould  feem  that  two 
witnefles  are  not  neceffary,  as  in  cafes  of  petit  treafon 
they  are.  Which  crime  is  alfo  diftinguiflied  from  mur¬ 
der  in  its  punifhment. 

The  punifhment  of  petit  treafon  in  a  man,  is  to  be 
drawn  and  hanged,  and  in  a  woman  to  be  drawn  and 
burned:  the  idea  of  which  latter  punifhment  feems  to 
have  been  handed  down  to  us  from  the  laws  of  the  an¬ 
cient  Druids,  which  condemned  a  woman  to  be  burned 
for  murdering  her  hufband  j  and  it  is  now  the  ufual 
punifhment  for  all  forts  of  treafons  committed  by  thofe 
of  the  female  fex.  Perfons  guilty  of  petit  treafon  were 
firft  debarred  the  benefit  of  clergy  by  ftatute  12  Henry 
VII.  c.  7.  which  has  fince  been  extended  to  their  aiders, 
abettors,  and  counfellors,  by  ftatutes  23  Henry  VIII.  c,  ■ 

1,  4,  and  5  P.  and  M.  c.  4. 

TREASURE,  in  general,  denotes  a  ftore  or  ftock  of 
money  in  referve. 

TREASURE-Trove,  in  Law,  derived  from  the  French 
word  trover,  “  to  find,”  called  in  Latin  thefaurus  inven -  * 
tus ,  is  where  any  money  or  coin,  gold,  filver,  plate,  or 
bullion,  is  found  hidden  in  the  earth  or  other  private 
place,  the  owner  thereof  being  unknown  5  in  which  cafe 
the  treafure  belongs  to  the  king  :  but  if  he  that  had  hid 
it  be  known,  or  afterwards  found  out,  the  owner  and  not 
the  king  is  intitled  to  it. 

TREASURER,  an  officer  to  whom  the  treafure  of 
a  prince  or  corporation  is  committed  to  be  kept  and  duly 
difpofed  of,  in  payment  of  officers  and  other  expences. 

See  Treasury. 

Of  thefe  there  is  great  variety.  His  majefty  of  Great 
Britain,  in  quality  of  eleftor  of  Hanover,  is  arch-trea- 
furer  of  the  Roman  empire.  In  England,  the  principal 
officers  under  this  denomination  are,  the  lord  high-trea- 
furer,  the  treafurer  of  the  houfehold,  treafurer  of  the 
navy,  of  the  king’s  chamber,  &c. 

The  lord  high-treafurer  of  Great  Britain,  or  firft  com- 

miflionsr 
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Treafurer  miflioner  of  the  treafury,  when  in  commiffion,  has  under 

Trebuchet  c^iarSe  an<^  government  all  the  king’s  revenue 
u  which  is  kept  in  the  exchequer.  He  holds  his  place 

during  the  king’s  pleafure  ;  being  inftituted  by  the  de¬ 
livery  of  a  white  ftaff  to  him.  He  has  the  check  of 
all  the  officers  employed  in  coliefling  the  cuftoms  and 
royal  revenues :  and  in  his  gift  and  difpofition  are  all 
the  offices  of  the  cuftoms  in  the  feveral  ports  of  the  king¬ 
dom  ;  efcheators  in  every  county  are  nominated  by 
him  ;  he  alfo  makes  leafes  of  the  lands  belonging  to  the 
crown. 

The  office  of  lord-treafurer  is  now  in  commlffion. 
The  number  of  lords  commiffioners  is  five  5  one  of  whom 
is  the  firft  lord,  whofe  annual  falary  was  formerly 
3,831.  but  is  now  40001. ;  and  who,  unlefs  he  be  a 
peer,  is  alfo  chancellor  of  the  exchequer,  and  prime 
minifter  in  the  government  of  this  country;  the  other 
lords  commiffioners  have  an  annual  falary  of  1600I. 
•  each. 

TREASURER  of  the  Houfehold ,  is  an  officer  who,  in 
the  abfence  of  the  lord-fteward,  has  power,  with  the 
comptroller  and  other  officers  of  the  green-cloth  and 
the  fteward  of  the  Marffialfea,  to  hear  and  determine 
treafons,  felonies,  and  other  crimes  committed  within  the 
king’s  palace.  See  Household. 

There  is  alfo  a  treafurer  belonging  to  the  eftabliffiment 
of  her  majefty’s  houfehold,  &c. 

Treasurer  of  the  Navy ,  is  an  officer  who  receives 
money  out  of  the  exchequer,  by  warrant  from  the  lord 
high-treafurer,  or  the  lords  commiffioners  executing  that 
place  ;  and  pays  all  charges  of  the  navy,  by  warrant 
from  the  principal  officers  of  the  navy. 

Treasurer  of  the  County ,  -  he  that  keeps  the  county 
flock.  There  are  two  of  them  in  each  county,  chofen 
by  the  major  part -of  the  juftices  of  the  peace,  &c.  at 
their  general  quarter  feffion  ;  under  previous  fecurity 
given  for  the  money  entrufled  with  them,  and  the  faith¬ 
ful  execution  of  the  trufts  repofed  in  them. 

TREASURY,  the  place  wherein  the  revenues  of  a 
prince  are  received,  preferved  and  difburfed.  In  Eng¬ 
land  the  treafury  is  a  part  of  the  exchequer  *,  by  fome 
called  the  lower  exchequer .  The  officers  of  his  ma- 
jefty’s  treafury,  or  the  lower  exchequer,  are  the  lords 
commiffioners,  one  of  whom  is  chancellor,  two  joint  fe~ 
cretaries,  private  fecretary  to  the  firft  lord,  two  cham¬ 
berlains,  an  auditor,  four  tellers,  a  clerk  of  the  pells, 
ufhers  of  the  receipt,  a  tally-cutter,  &c.  See  each  officer 
under  his  proper  article,  Chancellor,  Teller,  Tal¬ 
ly,  8tc. 

Lords  of  the  TREASURY .  In  lieu  of  one  fingle  di- 
reftor  and  adminiftrator  of  his  majefty’s  revenues  under 
the  title  of  lord  high  treafurer ,  it  is  at  prefen t  thought 
proper  to  put  that  office  in  commiffion,  i.  e.  to  ap¬ 
point  feveral  perfons  to  difeharge  it  with  equal  au¬ 
thority,  under  the  title  of  lords  commijjioners  of  the 
treafury . 

TREATISE,  a  fet  difeourfe  in  writing  on  any  fub- 
jefl; 

TREATY,  a  covenant  between  two  or  more  na¬ 
tions  ;  or  the  feveral  articles  or  conditions  flipulated  and 
agreed  upon  by  two  fovereign  powers. 

TREBLE,  in  Mufc ,  the  higheft  or  moft  acute  of  the 
four  parts  in  fvmphony,  or  that  which  is  heard  the 
cleared  and  ffirilleft  in  a  concert. 

TREBUCHET,  Treeucket,  Trihuch  (Ter  lie  he- 
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turn),  a  tumbrel  or  cucking  ftool.  Alfo  a  great  engine  Tree, 
to  call  (tones  to  batter  walls.  -y— ■ 

TREE,  a  large  vegetable  rifing  with  one  woody 
(tern  to  a  confiderable  height. 

Trees  may  be  divided  into  two  daffies,  timber  and 
fruit-trees;  the  firft  including  all  thole  trees  which  are 
ufed  in  machinery,  (hip-building,  &cc.  or,  in  general, 
for  purpofes  of  utility ;  and  the  fecond  comprehending 
thofe  trees  valued  only,  or  chiefly,  for  their  fruit.  It  is 
not  neceffary  to  form  a  third  clafs  to  include  trees  ufed 
for  fuel,  as  timber  is  ufed  for  this  purpofe  where  it  is 
abundant  ;  and  where  it  is  not  abundant  the  branches 
of  the  timber  trees,  or  fuch  of  them  as  are  dwarfiffi,  un^ 
healthy,  or  too  fmall  for  mechanical  purpofes,  are  ufed 
as  fuel. 

The  anatomy  and  phyfiolo£y  of  trees  have  already 
been  given  under  the  generic  name  Plant  and  Sap. 

Cei tain  trees,  it  is  well  known,  are  natives  of  parti¬ 
cular  diflrifts  ;  but  many  of  them  have  been  tranfplant- 
ed  from  their  native  foil,  and  now  flouriffi  luxuriantly  in 
diftant  countries,  fo  that  it  becomes  a  matter  of  very 
confiderable  difficulty  to  afeertain  their  original  foil. 

The  following  rules  are  given  for  this  purpo(e  by  the 
Honourable  Daines  Barrington. 

1.  They  mud  grow  in  large  maffies,  and  cover  confi¬ 
derable  trafls  of  ground,  the  woods  not  ending  abrupt¬ 
ly,  by  a  change  to  other  trees,  except  the  fituation  and 
(Lata  become  totally  different.  2.  They  muft  grow 
kindly  in  copfes,  and  ftioot  from  the  ftool,  fo  as  to  con¬ 
tinue  for  ever,  if  not  very  carefully  grubbed  up.  3.  The 
feed  muft  ripen  kindly  ;  nature  never  plants  but  where 
a  fucceftion  in  thegreateft  profufion  will  continue  Laft- 
ly,  trees  that  give  names  to  many  places  are  probably 
indigenous. 

The  growth  of  trees  is  a  curious  and  interefting  fub- 
jefl  ;  yet  few  experiments  have  been  m$de  to  deter¬ 
mine  what  the  additions  are  which  a  tree  receives  an¬ 
nually  in  different  periods  of  its  age.  The  only  obfer- 
vations  which  we  have  feen  on  this  fubjeft  worth  re¬ 
peating  were  made  by  the  ingenious  Mr  Barker,  to 
whom  the  Philo fophical  Tranfaftions  are  much  indebt¬ 
ed  for  papers  containing  an  accurate  regift er  of  the 
weather,  which  he  has  kept  for  many  years.  He  has 
drawn  up  a  table  to  point  out  the  growth  of  three  kinds 
of  trees,  oaks,  affies,  and  elms ;  which  may  be  feen  in 
the  Philofophical  Tranfaflions  for  1788.  We  (hall 
give  his  conclufions. 

“  I  find  (fays  he)  the  growth  of  oak  and  affi  to  be 
nearly  the  fame.  I  have  fome  of  both  forts  planted  at 
the  fame  time,  and  in  the  fame  hedges,  of  which  the 
oaks  are  the  largeft  ;  but  there  is  no  certain  rule  as  to 
that.  The  common  growth  of  an  oak  or  an  affi  is 
about  an  inch  in  girth  in  a  year ;  fome  thriving  ones 
will  grow  an  inch  and  a  half;  the  unthriving  ones  not 
fo  much.  Great  trees  grow  more  timber  in  a  year  than 
fmall  ones ;  for  if  the  annual  growth  be  an  inch,  a  coat 
of  one-fixth  of  an  inch  is  laid  on  all  round,  and  the 
timber  added  to  the  body  every  year  is  its  length  mul¬ 
tiplied  into  the  thicknefs  of  the  coat  and  into  the  girth, 
and  therefore  the  thicker  the  tree  is,  the  more  timber  is 
added.” 

We  will  prefent  our  readers  with  a  table,  ffiowing 
the  growth  of  17  kinds  of  trees  for  two  years.  The 
trees  grew  at  Cavenham  in  Suffolk. 


j  Oak 
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July  17S5. 

July 

1786 

July 

1787. 

x° 

F. 

In. 

F 

In. 

F. 

In. 

I  Oak 

O 

ICf 

O 

Ilf 

I 

of 

2  Larch 

I 

o-J- 

I 

3 

I 

4 

3  Scotch  fir 

I 

3i 

I 

5i 

I 

7  i 

4  Spruce  fir 

O 

0 

6f 

O 

7  i 

5  Spanifti  chelhut 

O 

n 

O 

7i 

0 

8 

6  Elm 

2 

7* 

2 

9 

2 

1 1 

7  Pin  after 

2 

Si 

2 

4f 

2 

7i 

8  Larch 

I 

Si 

I 

6 

I 

7 

9  Weymouth  pine 

O 

5 

O 

6 

O 

7  i 

10  Acacia 

I 

H 

I 

Si 

I 

6f 

11  Beech 

O 

64 

O 

6\ 

O 

7  i 

1 2  Plane,  occidental 

O 

6i 

O 

7i 

O 

8  i 

13  Lombardy  poplar 

I 

8 

2 

0 

2 

3i 

14  Black  poplar 

I 

n 

I 

4i 

I 

Si 

15  Willow 

2 

9i 

3 

2 

3 

3 

16  Silver  fir 

0 

7i 

0 

8| 

0 

9i 

17  Lime 

I 

8f 

1 

10! 

2 

0 

See  Husbandry,  N°  165,  where  the  growth  of  11 
kinds  of  trees  in  21  years  is  given. 

Trees  fometimes  attain  a  very  great  fize  :  this  muft 
depend  in  a  great  meafure  on  the  richnefs  of  foil,  but 
no  lefs  on  the  degree  of  heat.  Indeed  heat  is  fo  eflfen- 
tial  to  the  growth  of  trees,  that  as  we  go  from  the 
place  within  the  polar  circles  where  vegetation  begins, 
and  advance  to  the  equator,  we  find  the  trees  increafe 
in  fize.  Greenland,  Iceland,  and  other  places  in  the 
fame  latitude,  yield  no  trees  at  all ;  and  the  Ihrubs  which 
they  produce  are  dwarfifh ;  whereas,  in  warm  climates, 
they  often  grow  to  an  immenfe  fize.  Mr  Marfham  faw 
fpruce  and  filver  firs  in  the  dock-yard  in  Venice  above 
40  yards  long,  and  one  of  39  yards  was  18  inches  dia¬ 
meter  at  the  fmall  end.  He  was  informed  that  they 
came  from  Switzerland. 

The  largeft  tree  in  Europe,  mentioned  by  travellers, 
Is  the  cliefnut  tree  on  Mount  Etna,  already  defcribed 
under  the  article  Etna,  N°  18.  It  is  a  certain  fa& 
that  trees  acquire  a  very  great  fize  in  volcanic  coun¬ 
tries.  Befide  the  multitude  of  fine  groves  in  the  neigh¬ 
bourhood  of  Albano  in  Italy,  there  are  many  detached 
oaks  20  feet  in  circumference,  and  many  elms  of  the 
fame  fize,  efpecially  in  the  romantic  way  to  Eaftello, 
called  the  Galleria.  In  travelling  by  the  fide  of  the 
lake  of  Bolfena,  the  road  leads  through  an  immenfe 
number  of  oaks,  fpread  upon  beautiful  hills.  Where 
the  lava  has  been  fufficiently  foftened,  they  are  clean 
and  ftraight,  and  of  a  confiderable  fize  ;  but  where  the 
lava  has  not  been  converted  into  a  foil  proper  for  ftrong 
vegetation,  they  are  round-headed,  and  of  lefs  fize ; 
however,  taken  all  together,  they  make  a  magnificent 
appearance  ;  and  the  fpot  itfelf  ought  to  be  ranked  among 
the  fine  parts  of  Italy.  The  fame  may  be  obferved  of 
the  fmall  lake  of  Vico,  encompaffed  with  gentle  rifings, 
that  are  all  clothed  with  forefl-trees. 

Some  yews  have  been  found  in  Britain  60  feet 
round.  Palms  in  Jamaica  attain  the  height  of  200  feet; 
and  fome  of  the  pines  in  Norfolk  illand  are  280  feet 
high. 

Of  all  tlm  different  kinds  known  in  Europe,  oak  is 
beft  for  building  ;  and  even  when  it  lies  expofed  to  air 
and  water,  there  is  none  equal  to  it.  Fir-timber  is  the 
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next  in  degree  of  goodnefs  for  building,  efpecially  in 
England,  where  they  build  upon  leafes.  It  differs  from 
oak  in  this,  that  it  requires  not  much  feafoning,  and 
therefore  no  great  flock  is  required  before-hand.  Fir  is 
ufed  for  flooring,  wainfcoting,  and  the  ornamental  parts 
of  building  within  doors.  Elm  is  the  next  in  ufe,  efpe¬ 
cially  in  England  and  France  :  it  is  very  tough  and 
pliable,  and  therefore  eafily  worked  :  it  does  not  readily 
fplit;  and  it  bears  driving  of  bolts  and  nails  better 
than  any  other  wood  ;  for  which  reafon  it  is  chiefly  ufed 
by  wheel-wrights  and  coach-makers,  for  {hafts,  naves, 
&c.  Beech  is  alfo  ufed  for  many  purpofes  :  it ^  is  very 
tough  and  white  when  young,  and  of  great  ftrength  ;  but 
liable  to  warp  very  much  when  expoled  to  the  weather, 
and  to  be  worm  eaten  when  ufed  within  doors ;  its 
greateft  ufe  is  for  planks,  bedfteads,  chairs,  and 
other  houfehold  goods.  Afh  is  like  wile  a  very  ufeful 
wood,  but  very  fcarce  in  moft  parts  of  Europe  ;  it  ferves 
in  buildings,  or  for  any  other  ufe,  when  fcreened  from 
the  weather ;  handfpikes  and  oars  are  chiefly  made  of  it. 
Wild  chefnut  timber  is  by  many  efteemed  to  be  as  good 
as  oak,  and  feems  to  have  been  much  ufed  in  old  build¬ 
ings  ;  but  whether  thefe  trees  are  more  fcarce  at  prefent 
than  formerly,  or  have  been  found  not  to  anfwer  fo  well 
as  was  imagined,  it  is  certain  that  this  timber  is  now  but 
little  ufed.  Walnut-tree  is  excellent  for  the  joiner’* 
ufe,  it  being  of  a  more  curious  brown  colour  than  beech, 
and  not  fo  fubje&  to  the  worms.  The  poplar,  abele, 
and  afpen  trees,  which  are  Very  little  different  from  each 
other,  are  much  ufed  inftead  of  fir  ;  they  look  w  ell,  and 
are  tougher  and  harder. 

The  goodnefs  of  timber  not  only  depends  on  the  foil 
and  fituation  in  which  it  ftands,  but  likewife  oh  the  fea- 
fon  wherein  it  is  felled.  In  this  people  difagree  very 
much  ;  fome  are  for  having  it  felled  as  foon  as  its  fruit 
is  ripe,  others  in  the  fpring,  and  many  in  the  autumn. 
But  as  the  fap  and  moifture  of  timber  is  certainly  the 
caufe  that  it  periflies  much  looner  than  it  otherwife 
would  do,  it  feems  evident,  that  timber  {hould  be  felled 
where  there  is  the  leaft  fap  in  it,  viz.  from  the  time  that 
the  leaves  begin  to  fall  till  the  trees  begin  to  bud.  This 
work  ufually  commences  about  the  end  of  April  in 
England,  becaufe  the  bark  then  rifes  moft  freely ;  for 
W'here  a  quantity  of  timber  is  to  be  felled,  the  ftatute 
requires  it  to  be  done  then,  for  the  advantage  of  tan¬ 
ning.  The  ancients  chiefly  regarded  the  age  of  the 
moon  in  felling  their  timber  ;  their  rule  was  to  fell  it  in 
the  wane,  or  four  days  after  the  new  moon,  or  fometimes 
in  the  laft  quarter.  Pliny  advifes  it  to  be  in  the  very  in- 
ftant  of  the  change  ;  which  happening  to  be  in  the  laft: 
day  of  the  winter  folftice,  the  timber,  fays  he,  will  be 
incorruptible. 

Timber  {hould  likewife  be  cut  when  of  a  proper  age  ; 
for  W’hen  it  is  either  too  young  or  too  old,  it  will  not 
be  fo  durable  as  when  cut  at  a  proper  age.  It  is  faid 
that  oak  {hould  not  be  cut  under  60  years  old,  nor 
above  2oo.  Timber,  however,  {hould  be  cut  in  its 
prime,  when  almoft  fully  grown,  and  before  it  begins 
to  decay  ;  and  this  will  be  fooner  or  later  according  to 
the  drynefs  and  moiftnefs  of  the  foil  where  the  timber 
grows,  as  alfo  according  to  the  bignefs  of  the  trees  ; 
for  there  are  no  fixed  rules  in  felling  of  timber,  ex¬ 
perience  and  judgment  muft  direft  here  as  in  moft  other 
cafes. 

Great  attention  is  neceffary  in  the  feafoning  of  tim- 
3  N  ber. 
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ber.  Some  advife  the  planks  of  timber  to  be  laid  for  a 
few  days  in  fome  pool  or  running  dream,  in  order  to 
extrafl  the  fap,  and  afterwards  to  dry  them  in  the  fun 
or  air.  By  this  means,  it  is  faid,  they  will  be  prevented 
from  either  chopping,  calling,  or  cleaving  ;  but  againft 
fhrinking  there  is  no  remedy.  Some  again  are  for  bury¬ 
ing  them  in  the  earth,  others  in  a  heat ;  and  fome  for 
fcorching  and  feafoning  them  in  fire,  efpecially  piles, 
polls,  &c.  which  are  to  Hand  in  water  or  earth.  The 
Venetians  firll  found  out  the  method  of  feafoning  by 
fire  ,  which  is  done  after  this  manner :  They  put  the 
piece  to  be  feafoned  into  a  llrong  and  violent  flame  •,  in 
this  they  continually  turn  it  round  by  means  of  an  en¬ 
gine,  and  take  it  out  when  it  is  everywhere  covered  with 
a  black  coaly  cruft  }  the  internal  part  of  the  wood  is 
thereby  fo  hardened,  that  neither  earth  nor  water  can 
damage  it  for  a  long  time  afterwards. 

Dr  Plott  fays,  it  is  found  by  long  experience,  that 
the  trunk  or  body  of  the  trees,  when  barked  in  the 
fpring,  and  left  Handing  naked  all  the  fummer  expofed 
to  the  fun  and  wind,  are  fo  dried  and  hardened,  that  the 
fappy  part  in  a  manner  becomes  as  firm  and  durable  as 
the  heart  itfelf.  This  is  confirmed  by  M.  Buffon,  who, 
in  1738,  prefen  ted  to  the  royal  academy  of  fciences  at 
Paris  a  memoir  entitled,  “  An  eafy  method  of  increaf- 
ing  the  folidity,  llrength,  and  duration  of  timber  j”  for 
which  purpofe  he  obferves,  "  nothing  more  is  neceflary 
than  to  llrip  the  tree  entirely  of  its  bark  during  the  fea- 
fon  of  the  riling  of  the  fap,  and  to  leave  it  to  dry  com¬ 
pletely  before  it  be  cut  down.” 

By  many  experiments,  particularly  defcribed  in  that 
effay,  it  .appears,  that  the  tree  (hould  not  be  felled  till 
the  third  year  after  it  has  been  dripped  of  the  bark  *, 
that  it  is  then  perfe£lly  dry,  and  the  fap  become  almoft 
as  llrong  as  the  reft  of  the  timber,  and  ftronger  than  the 
heart  of  any  other  oak  tree  which  has  not  been  fo 
ft  ripped  }  and  the  whole  of  the  timber  ftronger,  heavier, 
and  harder  •,  from  which  he  thinks  it  fair  to  conclude, 
that  it  is  alfo  more  durable.  “  It  would  no  longer  (he 
adds)  be  neceflary,  if  this  method  were  pra&ifed,  to  cut 
off  the  fap  •,  the  whole  of  the  tree  might  be  ufed  as  tim¬ 
ber  one  of  40  years  growth  would  ferve  all  the  pur- 
pofes  for  which  one  of  60  years  is  now  required  $  and 
this  pra&ice  w’ould  have  the  double  advantage  of  in- 
creafing  the  quantity,  as  well  as  the  llrength  and  folidi¬ 
ty,  of  the  timber.” 

The  navy  board,  in  anfwer  to  the  inquiries  of  the 
commiflioners  of  the  land  revenue,  in  May  T789,  in¬ 
formed  them,  that  they  had  then  Handing  fome  trees 
llrip ped  of  their  bark  two  years  before,  in  order  to  try 
the  experiment  of  building  one  half  of  a  Hoop  of  war 
with  that  timber,  and  the  other  half  with  timber  felled 
and  ftripped  in  the  common  way.  This  very  judicious 
mode  of  making  the  experiment,  if  it  be  properly  exe¬ 
cuted,  will  undoubtedly  go  far  to  afcertain  the  effe&s 
of  this  pra&ice.  We  are  forry  that  we  are  not  able 
to  inform  our  readers  wThat  was  the  refult  of  the  experi¬ 
ment. 

After  the  planks  of  timber  have  been  wrell  feafoned 
and  fixed  in  their  places,  care  is  to  be  taken  to  defend 
©r  preferve  them  j  to  which  the  fmearing  them  wdth 
linfeed  oil,  tar,  or  'the  like  oleaginous  matter,  contri¬ 
butes  muclu  The  ancients,  particularly  Hefiod  and 
Virgil,  advife  the  fmoke-drying  of  all  inflruments  made 
of  wood,  by  hanging  them  up  in  the  chimneys  where 


wood  fires  are  ufed.  The  Dutch  preferve  their  gates,  Tree, 
portcullices,  drawbridges,  fluices,  &c.  by  coating  them  'r_J 
over  with  a  mixture  of  pitch  and  tar,  whereon  they 
ftrew  fmall  pieces  of  cockle  and  other  (hells,  beaten  al¬ 
moft  to  powder,  and  mixed  with  fea-fand,  which  in¬ 
crufts  and  arms  them  wonderfully  againft  all  affaults  of 
wind  and  weather.  When  timber  is  felled  before  the  fap 
is  perfe£lly  at  left,  it  is  very  fubjefl  to  worms  5  but  to 
prevent  and  cure  this,  Mr  Evelyn  recommends  the  fol¬ 
lowing  remedy  as  the  moft  approved  :  Put  common  ful- 
phur  into  a  cucurbit,  with  as  much  aquafortis  as  will 
cover  it  three  fingers  deep  5  diftil  it  to  drynefs,  which  is 
performed  by  two  or  three  redlifications.  Lay  the  ful- 
phur  that  remains  at  bottom,  being  of  a  blackifh  or 
fand-red  colour,  on  a  marble,  or  put  it  in  a  glafs,  and  it 
will  diffolve  into  an  oil ;  with  this  oil  anoint  the  timber 
which  is  infe&ed  with  worms.  This,  he  fays,  will  not 
only  prevent  worms,  but  preferve  all  kinds  of  woods, 
and  many  other  things,  as  ropes,  nets,  and  mads,  from 
putrefa&ion,  either  in  water,  air,  or  fnow. 

An  experiment  to  determine  the  comparative  durabi¬ 
lity  of  different  kinds  of  timber,  when  expofed  to  the 
weather,  w?as  made  by  a  nobleman  in  Norfolk  ;  of  which  Annals  of 
an  account  is  given  by  Sir  Thomas  Beevor.  *1  his  no-  Agricul- 
bleman,  in  the  year  1774,  ordered  three  pofts,  forming  turey  vol. 
two  fides  of  a  quadrangle,  to  be  fixed  in  the  earth  on  a  vl*  P*  256, 
rifing  ground  in  his  park.  Into  thefe  pofts  were  mor- 
tifed  planks,  an  inch  and  a  half  thick,  cut  out  of  trees 
from  30  to  45  years  growth.  Thefe,  after  (landing  10 
years,  were  examined,  and  found  in  the  following  Hate 
and  condition  : 

The  cedar  was  perfe&ly  found ;  larch,  the  heart 
found,  but  the  fap  quite  decayed  ;  fpruce  fir,  found  $ 
filver  fir,  in  decay }  Scotch  fir,  much  decayed  y  pin- 
after,  quite  rotten  •,  chefnut,  perfe&ly  found ;  abele, 
found  y  beech,  found  ,  walnut,  in  decay  fycamore, 
much  decayed  y  birch,  quite  rotten.  Sir  Thomas  Bee¬ 
vor  juflly  remarks,  that  the  trees  ought  to  have  been  of 
the  fame  age  }  and  Mr  Arthur  Young  adds,  they  ought 
to  have  been  cut  out  of  the  fame  plantation. 

The  immenfe  quantity  of  timber  confumed  of  late 
years  in  (hip-building  and  other  purpofes  Las  diminifh. 
ed  in  a, very  great  degree  the  quantity  produced  in  this 
country.  On  this  account,  many  gentlemen  who  wifti 
well  to  their  country,  alarmed  with  the  fear  of  a  fcarci- 
ty,  have  ftrongly  recommended  it  to  government  to  pay 
fome  attention  to  the  cultivation  and  prefervation  of  tim- 
ber. 

We  find,  on  the  beft  authority,  that  of  Mr  Irving  in- 
fpe£lor  general  of  imports  and  exports,  that  the  (hip¬ 
ping  of  England  in  1760  amounted  to  6107  in  num¬ 
ber,  the  tonnage  being  433,922  j  and  the  (hipping  in 
Scotland  amounted  to  976  in  number,  the  tonnage  be¬ 
ing  52,818.  In  1788  the  whole  (hipping  of  Britain 
and  Ireland  and  their  colonies  amounted  to  13,800,  be¬ 
ing  1,359,752  tons  burden,  and  employing  107,925 
men.  The  tonnage  of  the  royal  navy  in  the  fame  y^ar 
was  413,667.  We  are  informed  alfo,  on  what  we  con- Eleventh 
fider  as  the  beft  authority  (the  report  of  the  commiflion-  RePort' 
ers  of  the  land  revenue),  that  the  quantity  of  oak  timber, 
of  Engli(h  growth,  delivered  into  the  dockyards  from 
1760  to  1788  was  no  lefs  than  768,676  loads,  and  that 
the  quantity  ufed  in  the  merchants  yards  in  the  fame 
time  was  516,630  loads  ;  in  all  1,285,306  loads.  The 
foreign  oak  ufed  in  the  fame  period  was  only  137,766- 

loads. 
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Tree,  loads.  So  that,  after  deducing  the  quantity  remaining 

- J  in  the  dock-yards  in  1760  and  1788,  and  the  foreign 

oak,  there  will  remain  about  1,054,284  loads  of  Engliffi 
oak,  confumed  in  28  years,  which  is  at  an  average 
37,653  loads  per  annum,  befides  from  8300  to  10,000 
loads  expended  annually  by  the  Eaft  India  company 
within  the  fame  period  (a). 

The  price  of  wood  has  rifen  in  proportion  to  the  de¬ 
mand  and  to  its  diminution.  At  the  conqueft,  woods 
were  valued,  not  by  the  quantity  of  timber  which  they 
contained,  but  the  number  of  fwine  which  the  acorns 
could  fupport.  In  1608,  oak  in  the  forefts  was  fold 
at  I  os.  per  load,  and  fire-wood  for  2s.  per  load.  In 
1663  or  1665,  in  navy  contracts  from  2l.  to  2I.  15s.  6d. 
per  load  was  given.  In  17 :6  it  rofe  to  4I.  5s.  per 
load,  and  3s.  in  addition,  becaufe  no  tops  are  received. 
Plank  four  inch  fold  in  1769  for  7I.  a  load,  three  inch 
61.  j  which  prices  were  the  fame  in  1792. 

So  great  an  expenditure  of  valuable  timber  within  fo 
(hort  a  period,  gives  reafon  to  fear  that  the  forefts  of 
this  country  will  foon  be  entirely  difmantled,  unlefs 
fomething  is  done  to  raife  frefh  fupplies.  The  building 
of  a  70  gun  (hip,  it  is  faid,  would  take  40  acres  of 
timber.  This  calculation  is  indeed  fo  exceflive,  that  it 
is  fcarcely  credible.  This,  however,  is  no  exaggeration. 
According  to  the  prevailing  opinion  of  experienced  fur- 
veyors,  it  will  require  a  good  foil  and  good  manage¬ 
ment  to  produce  40  trees  on  an  acre,  which,  in  a  hun¬ 
dred  years,  may,  at  an  average,  be  computed  at  two 
loads  each.  Reckoning,  therefore,  two  loads  at  81.  16s. 
one  acre  will  be  worth  350I.  and  confequently  40  acres 
will  only  be  worth  14,200k  Now  a  70  gun  (hip  is  ge¬ 
nerally  fuppofed  to  coft  70,000k  }  and  as  (hips  do  not 
laft  a  great  many  years,  the  navy  continually  requires 
new  drips,  fo  that  the  forefts  muft  be  ftripped  in  a  cen¬ 
tury  or  two,  unlefs  young  trees  are  planted  to  fupply 
their  place. 

Many  plans  have  been  propofed  for  recruiting  the 
forefts.  Premiums  have  been  held  forth  to  individuals  5 
and  it  has  been  propofed  that  the  crown-lands  (hould  be 
fet  apart  for  the  fpecial  purpofe  of  raifing  timber. 
With  refpett  to  individuals,  as  they  muft  generally  be 
difpofed  to  fow  or  plant  their  lands  with  thofe  vege¬ 
tables  which  will  beft  reward  their  labours,  it  is  not  to 
be  expeCted  that  they  will  fet  apart  their  fields  for 
planting  trees  unlefs  they  have  a  greater  return  from 
them  than  other  crops.  But  bad  muft  that  land  be 
which  will  not  yield  much  more  than  35 ok  produce  in 
JOO  years.  But  though  it  be  evident  that  good  land 
will  produce  crops  much  more  lucrative  to  the  proprietor 
than  timber,  yet  (till  there  are  lands  or  pieces  of  land 
which  might  be  applied  with  very  great  advantage  to 
the  production  of  wood.  Uneven  ground,  or  the  fides 
of  fields  where  corn  cannot  be  cultivated,  might  very 
properly  be  fet  apart  for  this  purpofe  j  barren  lands,  or 
fuch  as  cannot  be  cultivated  without  great  labour  and 
expence,  might  allb  be  planted.  Hedge-rows  and 
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clumps  of  trees,  and  little  woods  fcattered  up  and  down.  Tree, 
would  (helter  and  defend  the  fields  from  deftruCtive 
winds,  would  beautify  the  face  of  the  country,  render 
the  climate  warmer,  improve  barren  lands,  and  furnifh 
wood  for  the  arts  and  manufactures. 

But  to  cultivate  foreft  timber  has  alfo  been  thought  of 
fuch  national  importance,  that  it  has  been  deemed  wor¬ 
thy  of  the  attention  of  government.  It  has  been  pro¬ 
pofed  to  appropriate  fuch  part  of  the  crown-lands  as  are 
fit  for  the  purpofe  folely  of  producing  timber  for  the  na¬ 
vy.  This  appears  a  very  proper  fcheme  in  fpeculation  $ 
but  it  has  been  objeCted,  that  for  government  to  attempt 
the  farming  of  forefts  would  be  really  to  eftablilh  groups 
of  officers  to  pocket  falaries  for  doing  what,  it  is  well 
known,  will  never  be  done  at  all.  But  to  this  objection 
we  reply,  that  fuch  an  agreement  might  be  made  with 
the  infpcCtors  of  forefts,  as  to  make  it  their  own  intereft 
to  cultivate  trees  with  as  much  care  as  poffible.  Their 
falary  might  be  fixed  very  low,  and  raifed  in  proportion 
to  the  number  of  trees  which  they  could  furnilh  of  fuch 
a  fize  in  a  certain  number  of  years.  After  all,  we  muft 
acknowledge  that  we  muft  depend  greatly  on  Ruffia, 

Sweden,  Norway,  and  America,  for  fupplying  us  with 
,  timber  j  and  while  thefe  countries  take  our  manufactures 
in  exchange,  we  have  no  reafon  to  complain.  Still,  how¬ 
ever,  we  ought  furely  not  to  negleCl  the  cultivation  of 
what  is  of  fo  much  importance  to  our  exiftence  as  a  na¬ 
tion,  for  it  may  often  be  impoflible  in  time  of  war  to  ob¬ 
tain  timber  from  foreign  countries. 

In  the  beginning  of  this  article  we  mentioned  the  ge¬ 
neral  divifion  of  trees  into  timber  or  foreft-trees  and 
fruit  trees.  We  have  already  faid  all  that  our  limits 
will  permit  refpefting  the  former  :  we  will  now,  there¬ 
fore,  fay  fomething  of  the  latter.  Our  obfervations  (hall 
be  confined  to  the  methods  of  preferving  fruit  trees  in 
bloifom  from  the  effeCts  of  froft,  and  from  other  difeafes 
to  which  they  are  liable. 

The  Chevalier  de  Dienenberg  of  Prague,  we  are  told,  Eur0Pea^ 
has  difeovered  a  method  of  effectually  preferving  trees  in  March 
bloffom  from  the  fatal  effeCts  of  thofe  frofts  which  fome-i^i. 
times  in  the  fpring  deftroy  the  moft  promifing  hopes  of  a 
plentiful  Crop  of  fruit.  His  method  is  extremely  fimple. 

He  furrounds  the  trunk  of  the  tree  in  bloffom  with  a 
wifp  of  ftraw  or  hemp.  The  end  of  this  he  finks,  by 
means  of  a  (tone  tied  to  it,  in  a  veffel  of  fpring  water, 
at  a  little  diftance  from  the  tree.  One  veffel  will  conve¬ 
niently  ferve  two  trees  :  or  the  cord  may  be  lengthened 
fo  as  to  furround  feveral,  before  its  end  is  plunged  into 
the  water.  It  is  neceffary  that  the  veffel  be  placed  in  an 
open  fituation,  and  by  no  means  (haded  by  the  branches 
of  the  neighbouring  trees,  that  the  froft  may  produce  all 
its  effeCt  on  the  water,  by  means  of  the  cord  communi¬ 
cating  with  it. — This  precaution  is  particularly  neceffary 
for  thofe  trees  the;  flowers  of  which  appear  nearly  at  the 
fame  time  as  the  leaves  j  which  trees  are  peculiarly  ex- 
pofed  to  the  ravages  of  the  froft.  The  proofs  of  its  effi¬ 
cacy,  which  he  had  an  opportunity  of  obferving  in  the 
3  N  2  fpring 
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(a)  A  writer  in  the  Bath  TranfaCtions  fays,  that  the  aggregate  of  oaks  felled  in  England  and  Wales  for  30 
years  paft  has  amounted  to  320,000  loads  a-year ;  and  affirms  that  he  has  documents  in  his  poffeffion  founded  on 
indifputable  faCls..  The  difference  between  this  account,  and  that  which  we  have  given  in  the  text  from  the  re¬ 
port  of  the  commiflioners,  we  leave  to  be  reconciled  by  thofe  who  have  proper  opportunities.  We  give  the  fads 
merely  on  the  authority  of  others. 
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fpring  of  1787,  were  remarkably  ftriking.  Seven  apri¬ 
cot  efpaliers  in  his  garden  began  to  bloffom  in  the  month 
of  March.  Fearing  that  they  would  fuffer  from  the  late 
frofts,  lie  furrounded  them  with  cords  as  above  dire&ed. 
In  effeft,  pretty  (harp  frolls  took  place  fix  or  eight 
nights :  the  apricot-trees  in  the  neighbouring  gardens 
were  all  frozen,  and  none  of  them  produced  any  fruit, 
whilft  each  of  the  chevalier’s  produced  fruit  in  abun¬ 
dance,  which  came  to  the  greateft  perfe&ion. 

The  following  is  the  method  propofed  by  Mr  Wil¬ 
liam  Forfyth  for  curing  injuries  and  defe£!s  in  trees  j  for 
which  a  reward  was  given  to  him  by  his  Majefty,  on 
condition  that  he  fhould  make  it  public.  It  is  equally 
applicable  to  foreft  as  to  fruit  trees  (b). 

Take  one  bufhel  offrefh  cow-dung,  half  a  bufhel  of  lime 
rubbifh  of  old  buildings  (that  from  the  ceilings  of  rooms 
is  preferable  ) ;  half  a  bufhel  of  wood  allies ;  and  a  fixteenth 
part  of  a  bufhel  of  pit  or  river  fand.  The  three  laft  ar¬ 
ticles  are  to  be  fifted  fine  before  they  are  mixed ;  then 
work  them  well  together  with  a  fpade,  and  afterwards 
with  a  wooden  beater,  until  the  fluff  is  very  fmooth,  like 
fine  plafter  ufed  for  the  ceilings  of  rooms.  The  compo- 
fition  being  thus  made,  care  muff  be  taken  to  prepare 
the  tree  properly  for  its  application  by  cutting  away  all 
the  dead,  decayed,  and  injured  parts,  till  you  come  to 
the  frefh  found  wood,  leaving  the  furface  of  the  wood  very 
fmooth,  and  rounding  off  the  edges  of  the  bark  with  a 
draw-knife,  or  other  inftrument,  perfe&ly  fmooth,  which 
muff  be  particularly  attended  to.  Then  lay  on  the  plaf¬ 
ter  about  one-eighth  of  an  inch  thick  all  over  the  part 
where  the  wood  or  bark  has  been  fo  cut  away,  finifhing 
off  the  edges  as  thin  as  poflible.  Then  take  a  quantity 
of  dry  powder  of  wood  afhes,  mixed  with  a  fixth  part  of 
the  fame  quantity  of  the  afhes  of  burnt  bones ;  put  it 
into  a  tin  box,  with  holes  in  the  top,  and  {hake  the  pow¬ 
der  on  the  furface  of  the  plafter,  till  the  whole  is  covered 
over  with  it,  letting  it  remain  for  half  an  hour  to  abforb 
the  moifture  ;  then  apply  more  powder,  rubbing  it  on 
gently  with  the  hand,  and  repeating  the  application  of 
the  powder,  till  the  whole  plafter  becomes  a  dry  fmooth 
furface. 

All  trees  cut  down  near  the  ground  fhould  have  the 
furface  made  quite  fmooth,  rounding  it  off  in  a  fmall  de¬ 
gree,  as  before  mentioned ;  and  the  dry  powder  dire&ed 
to  be  ufed  afterwards  fhould  have  an  equal  quantity  of 
powder  of  alabafter  mixed  with  it,  in  order  the  better  to 
refift  the  dripping  of  trees  and  heavy  rains.  If  any  of 
the  compofiiion  be  left  for  a  future  occafion,  it  fhould 
be  kept  in  a  tub  or  other  veffel,  and  urine  of  any  kind 
poured  on  it,  fo  as  to  cover  the  furface  ;  otherwife  the 
atmofphere  will  greatly  hurt  the  efficacy  of  the  applica¬ 
tion.  Where  lime  rubbifh  of  old  buildings  cannot  be 
eafily  got,  take  powdered  chalk,  or  common  lime,  after 
having  been  flaked  a  month  at  leaft.  As  the  growth  of 
the  tree  will  gradually  affeff  the  plafter,  by  railing  up 
its  edges  next  the  bark,  care  fhould  be  taken,  where  that 
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happens,  to  rub  it  over  with  the  finger  when  occafion  Trer 
may  require  (which  is  beft  done  when  moiftened  by 
rain),  that  the  plafter  may  be  kept  whole,  to  prevent  1  .. ...  p  ‘  , 
the  air  and  wet  from  penetrating  into  the  wound. 

By  this  procefs,  fome  old  worn-out  pear  trees,  that Forfyth's 
bore  only  a  few  fmall,  hard  fruit,  of  a  kcrnelly  texture,  Olfcrva- 
were  made  to  produce  pears  of  the  beft  quality  and  fineft th* 
flavour  the  fecond  fummer  after  the  operation  j  and  i ** 
four  or  five  years  they  bore  fuch  plenteous  crops,  as  a 
young  healthy  tree  would  not  have  produced  in  four 
times  that  period. 

By  this  procefs,  too,  fome  large  ancient  elms,  in  a 
moft  decayed  ftate,  having  all  their  upper  parts  broken, 
and  a  fmall  portion  only  of  the  bark  remaining,  {hot  out 
Items  from  their  tops,  abave  thirty  feet  in  height,  in  fix 
or  feven  years  from  the  firft  application  of  the  competi¬ 
tion. 

Thus  may  valuable  trees  be  renovated  5  and  foreft 
trees,  which  are  ufeful  or  ornamental  from  their  particu¬ 
lar  fituation,  be  preferved  in  a  flouriftiing  ftate.  But 
w'hat  is  far  more  interefting,  a  perfeft  cure  has  been 
made,  and  found  timber  produced,  in  oak  trees,  which 
had  received  very  confiderable  damage  from  blows,  brui- 
fes,  cutting  of  deep  letters,  the  rubbing  off  the  bark  by 
the  ends  of  rollers,  or  wheels  of  carts,  or  from  the 
breaking  of 'branches  by  ftorms. 

TREFOIL.  See  J  rieolium,  Botany  Index. 
TREMELLA,  a  genus  of  plants  belonging  to  the 
clafs  of  cryptogamia.  See  Botany  Index. 

TREMOR,  an  involuntary  fhaking,  chiefly  of  the 
hands  and  head,  fome  times  of  the  feet,  and  fometimes 
of  the  tongue  and  heart. — Tremors  arifing  from  a  too 
free  ufe  of  fpirituous  liquors  require  the  fame  treatment 
as  palfies. 

TRENCHES,  in  fortification,  are  ditches  cut  by  the 
befiegers,  that  they  may  approach  the  more  fecurely  to 
the  place  attacked,  whence  they  are  alfo  called  lines  of 
approach. 

TRENT,  Bishopric  of,  a  province  of  Germany,  in 
the  circle  of  Auftria,  near  the  frontiers  of  Italy  ;  is 
bounded  on  the  north  by  T  irol  ;  on  the  eaft  by  the  Fel- 
trino  and  Bellunefe  ;  on  the  fouth,  by  Vincentino,  the 
Veronefe,  Brefciano,  and  the  lake  de  Garda  ;  and  on 
the  weft,  by  the  Brefciano  and  the  lake  de  Garda.  The 
foil  is  faid  to  be  very  fruitful,  and  to  abound  in  wine 
and  oil. 

Trent,  a  city  of  Germany,  and  capital  of  the  bi- 
fhopric  of  that  name,  is  a  very  ancient  place,  and  (lands 
in  a  fertile  and  pleafant  plain,  in  the  midft  of  the  high 
mountains  of  the  Alps.  The  river  Adige  wafhes  its 
walls,  and  creeping  for  fome  time  among  the  hills,  ,  runs 
fwiftly  into  Italy.  Trent  has  three  confiderable  church¬ 
es,  the  principal  of  which  is  the  cathedral :  this  is  a  very 
regular  piece  of  architefture.  The  church  of  St  Maria 
Major  is  all  of  red  and  white  marble  5  and  is  remark¬ 
able  for  being  the  place  where  the  famous  council  of 

Trent 


(b)  A  pafte  for  covering  the  wounds  of  trees,  and  the  place  wTiere  grafts  are  inferted,  was  difeovered  long  ago. 
It  is  recommended  in  a  Treatife  on  Fruit  Trees,  publifhed  by  Thomas  Hitt  in  1755  >  a  third  edition  of  which, 
with  additions,  was  pubftfhed  in  1768.  It  confifts  of  a  mixture  of  clay  and  cow’s  dung  diluted  with  w’ater.  T  his 
pafte  he  directs  to  be  laid  on  the  wound  with  a  brufh  $  it  adheres  firmly,  he  fays,  without  cracking  till  the  wound 
heals.  We  are  informed  by  a  gentleman,  to  whofe  opinion  and  experience  we  pay  great  refpeft,  that  this  pafte 
anfwers  every  purpofe  which  Mr  Forfyth’s  can  ferve. 
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Trent  Trent  was  held,  whofe  decifions  are  now  the  (landing 
il  rule  of  the  Romifti  church.  E.  Long.  II.  5.  N.  Lat. 

lT—  46.  io- 

Trent,  one  of  the  larged  rivers  in  England,  which 
rifes  in  the  moorland  of  Staffbrdlhire,  and  runs  fouth- 
wed  by  Newcadle-under-Line  j  and  afterwards  dividing 
the  county  in  two  parts,  runs  to  Burton,  then  to  Not¬ 
tingham  and  Newark  :  and  fo  continuing  its  courfe  due 
north  to  Gain  (borough  on  the  confines  of  Lincolnlliire, 
it  joins  feveral  rivers,  and  falls  into  the  Humber. 

Trent,  Council  of,  in  Kcclejiajlical  HJlory ,  denotes 
the  council  afiembled  by  Paul  III.  in  1545,  and  conti¬ 
nued  by  25  feflions  till  the  year  1 563,  under  Julius  III. 
and  Pius  IV.  in  order  to  corre£l,  illullrate,  and  fix  with 
perfpicuity,  the  dodtrine  of  the  church,  to  reftore  the 
vigour  of  its  difcipline,  and  to  reform  the  lives  of  its  mi- 
nifters.  The  decrees  of  this  council,  together  with  the 
creed  of  Pope  Pius  IV.  contain  a  fummary  of  the  doc¬ 
trines  of  the  Roman  Catholics.  Thefe  decrees  were 
fubfcribed  by  25$  clergy,  confiding  of  four  legates,  2 
other  cardinals,  3  patriarchs,  25  archbifhops,  168  bi- 
fhops,  befides  inferior  clergy.  Of  thefe  150  came  from 
Italy,  of  courfe  the  council  was  entirely  under  the  influ¬ 
ence  of  the  pope.  For  a  more  particular  account  of  the 
council  of  Trent,  fee  Moiheim’s  Church  Hiltory,  the 
Modern  Univerfal  Hiftorv,  vol.  xxiii.  and  Father  Paul’s 
Hiflory  of  the  Council  of  Trent. 

TRENTON.  See  New  Jerset. 
TREPANNING.  See  Surgery  Index. 

TRES  TABERNiE,  in  Ancient  Geography,  a  place  in 
Latium,  lving  on  the  Via  Appia,  on  the  left  or  fouth 
fide  of  the  river  Aflura,  to  the  north  of  the  Paludes 
Pomptinae.  Its  ruins  are  now  feen  near  Ciderna,  a  vil¬ 
lage  in  the  Campagna  di  Roma,  2 1  miles  from  Rome, 
whence  the  Chridians  went  out  to  meet  St  Paul. 

TRESPASS,  in  Law,  dignifies  any  tranfgreflion  of 
the  law,  under  treafon,  felony,  or  mifprifion  of  either  : 
but  it  is  commonly  ufed  for  any  wrong  or  damage  that 
is  done  by  one  private  perfon  to  another,  or  to  the  king 
in  his  fored. 

TRESSLE  trees,  in  Ship-Building,  two  ftrong  bars 
of  timber  fixed  horizontally  on  the  oppofite  (ides  of  the 
lower  mad- head,  to  fupport  the  frame  of  the  top  and  the 
weight  of  the  top-mad. 

TRESSURE,  in  Heraldry ,  a  diminutive  of  an  orle, 
ufually  held  to  be  half  the  breadth  thereof. 

TRET,  in  Commerce ,  an  allowance  made  for  the 
wade  or  the  dirt  that  may  be  mixed  with  any  commodi¬ 
ty  ;  which  is  commonly  four  pounds  in  every  104  pounds 
weight. 

TREVERI,  or  TrEVIRI,  in  Ancient  Geography,  an 
ancient  and  a  poweiful  people,  both  in  horfe  and  foot, 
according  to  Caefar ;  extending  far  and  wide  between  the 
Meufe  and  the  Rhine.  Their  chief  town  was  called  Tre - 
verts.  Now  Triers  or  Treves. 

TREVES,  or  Triers  (in  Latin  Trevere,  Trevers , 
Treviris,  or  Augujla  Trevirorum ),  the  capital  of  the 
German  archbishopric  of  the  fame  name,  dands  60  miles 
weft  of  Mentz,  52  fouth  of  Cologne,  and  82  north  of 
Strafburg.  This  city  vies  wflth  moft  in  Europe  for  anti¬ 
quity,  having  been  a  large  and  noted  town  before  Au- 
guftus  Jetiled  a  colony  in  it.  It  was  free  and  imperial 
till  the  year  1560,  when  it  was  furprifed  and  fubje&ed 
by  its  archbifhop  James  III.  It  dands  on  the  M  >felle, 
over  which  it  has  a  fair  done  bridge.  The  cathedral  is 


a  large  building  ;  and  near  it  dands  the  ele&or’s  palace,  Tr eyes-, 
which  not  long  ago  was  rebuilt.  Here  are  three  colle-  1  r*a*’ 
giate  and  five  pandi  churches,  three  colleges  of  Jefuits,  v— ‘ 

thirteen  monafteiies  and  nunneries,  an  univerfity  founded 
in  1472,  a  houfe  of  the  Teutonic  order,  and  another  of 
that  ot  Malta,  wflth  fome  remains  of  the  ancient  Roman 
theatre.  Roman  coins  and  medals  are  often  found  in 
the  ruins  of  the  old  city.  In  the  cathedral  they  pretend 
to  have  our  Saviour’s  coat  and  St  Peter’s  ftaff,  to  which 
they  aferibe  miracles.  The  private  houfes  here  are 
mean  $  and  the  city  is  neither  well  fortified  nor  inhabit 
ted.  E.  Long.  6.  41.  N.  Lat.  49.  45. 

TRIAL,  in  Law,  the  examination  of  a  caufe  accor¬ 
ding  to  the  laws  of  the  land  before  a  proper  judge  \  or 
it  is  the  manner  and  order  obferved  in  the  hearing  and 
determining  of  caufes. 

Trials  are  either  civil  or  criminal. 

I.  Civil  TRIALS.  The  fpecies  of  trials  in  civil  cafes 
are  feven  :  By  record ;  by  infpeChon  or  examination  5  by 
certificate ;  by  witnejjes  ;  by  wager  of  battel;  by  wager 
of  law  ;  and  by  ju< y.  The  fird  fix  are  only  had  in  cer¬ 
tain  fpecial  or  eccentrical  cafes,  where  the  trial  by  juiy 
w  ould  not  be  fo  proper  or  effe6lual  :  (See  them  explain¬ 
ed  under  their  refpeftive  titles).  The  nature  of  the  lad, 
that  principal  criterion  of  truth  in  the  law  o(  England, 

(hall  be  explained  in  this  article. 

As  trial  by  jury  is  edeemed  one  of  the  mod  impor¬ 
tant  privileges  which  members  of  lociety  can  enjoy,  and 
the  bulwark  of  the  Britifli  conftitution,  every  man  of 
reflexion  mud  be  ftimulated  by  the  defire  of  inquiring, 
into  its  origin  and  hidory,  as  well  as  to  be  acquainted 
with  the  forms  and  advantages  by  wfliich  it  is  accompa¬ 
nied.  We  will  therefore  begin  with  tracing  it  to  its  ori¬ 
gin.  Its  inditution  has  been  aferibed  to  our  Saxon  an- 
ceftors  by  Sir  William  Blackftone. 

u  Some  authors  (fays  that  illuftrious  lawyer)  have  en-  Ttlackfi. 
deavoured  to  trace  the  original  of  juries  up  as  high  as  the  Co7mnJnt’ 
Britons  themfelves,  the  fird  inhabitants  of  our  idand^^p. 
but  certain  it  is  that  they  were  in  ufe  among  the  earlieft 
Saxon  colonies,  their  inditution  being  aferibed  by  Bifhop 
Nicholfon  to  Woden  himfelf,  iheir  great  legiflator  and 
captain.  Hence  it  is,  that  we  may  find  traces  of  juries 
in  the  laws  of  all  thofe  nations  w’hich  adopted  the  feodal 
fydem,  as  in  Germany,  Fiance,  and  Italy  ;  who  had  all 
of  them  a  tribunal  compofed  of  twelve  good  men  and 
true,  boni  homines,  ufually  the  vaflals  or  tenants  of  the 
lord,  being  the  equals  or  peers  of  the  parties  litigant  j 
and,  as  the  lord’s  vaflals  judged  each  other  in  the  lord’s 
courts,.  fo  the  king’s  vaffals,  or  the  lords  themfelves, 
judged  each  other  in  the  king’s  court.  In  England  we 
find  a£lual  mention  of  them  fo  early  as  the  laws  of  King 
Ethelred,  and  that  not  as  a  new  invention.  Stiernhook 
aferibes  the  invention  of  the  jury,  which  in  the  Teuto¬ 
nic  language  is  denominated  nemlda ,  to  Regrer  king  of 
Sweden  and  Denmark,  who  wras  contertiporary  with  our 
King  Egbert.  Jud  as  w’e  are  apt  to  impute  the  inven¬ 
tion  of  this,  and  fome  other  pieces  of  juridical  polity, 
to  the  fuperior  genius  of  Alfred  the  Great  \  to  whom, 
on  account  of  his  having  done  much,  it  is  ufual  to  attri¬ 
bute  every  thing  :  and  as  the  tradition  of  ancient  Greece 
placed  to  the  account  of  their  own  Hercules  whatever 
achievement  wTas  performed  fuperior  to  the  ordinary 
prowefs  of  mankind.  Whereas  the  truth  feems  to  be, 
that  this  tribunal  was  univerfally  eftablidied  among  all 
the  northern  nations,  and  fo  interwoven  in  their  very 

condi  tut  iom, 
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Trial,  conftitution,  that  the  ear  lie  ft  accounts  of  the  one  give  us 
alio  fome  traces  of  the  other.” 

This  opinion  has  been  controverted  with  much  learn¬ 
ing  and  ingenuity  by  Dr  Pettingal  in  his  Inquiry  into 
the  Ufe  and  Practice  of  Juries  among  the  Greeks  and 
Romans,  who  deduces  the  origin  of  juries  from  thefe  an¬ 
cient  nations. 

He  begins  with  determining  the  meaning  of  the  word 
iixxrui  in  the  Greek,  and  judices  in  the  Roman,  writers. 

“  The  common  acceptation  of  thefe  words  (fays  he), 
and  the  idea  generally  annexed  to  them,  is  that  of  fire - 
Jidents  of  courts ,  or,  as  we  call  them,  judges  ;  as  fuch 
they  are  underftood  by  commentators,  and  rendered  by 
critics.  Dr  Middleton,  in  his  life  of  Cicero,  exprefsly  calls 
the  judices,  judges  of  the  bench :  and  Archbifhop  Potter, 
and  in  ftiort  all  modern  writers  upon  the  Greek  or  Roman 
orators,  or  authors  in  general,  exprefs  iixxrcti  and  judices 
by  fuch  terms  as  convey  the  idea  of  firef  dents  in  courts 
of  jufice.  The  propriety  of  this  is  doubted  of,  and 
hath  given  occafion  for  this  inquiry,  in  which  is  fhown, 
from  the  beft  Greek  and  Roman  authorities,  that  neither 
the  htcctcxt  of  the  Greeks,  or  the  judices  of  the  Romans, 
ever  fignified  firef  dents  in  courts  of  judicature ,  or  judges 
of  the  bench ;  but,  on  the  contrary,  they  were  dittin- 
guithed  from  each  other,  and  the  difference  of  their  duty 
and  fun&ion  was  carefully  and  clearly  pointed  out  by 
the  orators  in  their  pleadings,  who  were  the  beft  author¬ 
ities  in  thofe  cafes,  where  the  queftion  related  to  forms 
of  law,  and  methods  of  proceeding  in  judicial  affairs 
and  criminal  procefs. 

The  prefidents  of  the  courts  in  criminal  trials  at  A- 
thens  were  the  nine  archons,  or  chief  magiftrates,  of 
which  whoever  prefided  was  called  nytpuy  or 

prefident  of  the  court.  Thefe  nine  prefided  in  different 
caufes  peculiar  to  each  jurifdi&ion.  The  archon,  pro¬ 
perly  fo  called,  had  belonging  to  his  department  all  pu¬ 
pillary  and  heritable  cafes  $  the  PctnXivg  or  rex  facro- 
rum ,  the  chief  prieft,  all  cafes  where  religion  was  con¬ 
cerned  $  the  polemarchus,  or  general,  the  affairs  of  the 
army  and  all  military  matters  •,  and  the  fix  thefmothetae, 
the  other  ordinary  fuits. 

Wherever  then  the  «*^e?  itxucxi,  or  judicial  men,  are 
addreffed  by  the  Greek  orators  in  their  fpeeches,  they 
are  not  to  be  underftood  to  be  the  prefiding  magiftrates, 
but  another  clafs  of  men,  wh*  were  to  inquire  into  the 
ftate  of  the  caufe  before  them,  by  witneffes  and  other 
methods  of  coming  at  truth  ;  and  after  inquiry  made 
and  witneffes  heard,  to  report  their  opinion  and  verdift 
to  the  prefident,  who  was  to  declare  it. 

The  feveral  fteps  and  circumftances  attending  this  ju¬ 
dicial  proceeding  are  fo  fimilar  to  the  forms  obferved  by 
our  jury,  that  the  learned  reader,  for  fuch  I  muft  fup- 
pofe  him,  cannot  doubt  but  that  the  nature,  intent,  and 
proceedings  of  the  among  the  Greeks  were 

the  fame  with  the  Englifh  jury ;  namely,  for  the  pro¬ 
tection  of  the  low  er  people  from  the  power  and  oppref- 
fion  of  the  great,  by  adminiftering  equal  law'  and  juftice 
to  all  ranks ;  and  therefore  when  the  Greek  orators  di¬ 
rected  their  fpeeches  to  the  xyfyig  duttcrtti,  as  we  fee  in 
Demofthenes,  Alfchines,  and  Lyfias,  we  are  to  under- 
ftand  it  in  the  fame  fenfe  as  when  cur  lawyers  at  the  bar 
fay,  Gentlemen  of  the  jury. 

So  likewife  among  the  Romans,  the  judices,  in  their 
pleadings  at  the  bar,  never  fignified  judges  of  the  bench, 
or  prefidents  of  the  court,  but  a  body  or  order  of  men, 
whofe  office  in  the  courts  of  judicature  was  diftinCt  from 


that  of  the  praetor  or  judex  quefiionis ,  which  anfwered  t  Trial, 
to  our  judge  of  the  bench,  and  was  the  fame  with  the  'r~ 
archon,  or  vyipai  of  the  Greeks  :  whereas  the 

duty  of  the  judices  confilted  in  being  impannelled,  as  we 
call  it,  challenged,  and  fwore  to  try  uprightly  the  cafe 
before  them  ;  and  when  they  had  agreed  upon  their  o- 
pinion  or  verdift,  to  deliver  it  to  the  prefident  who  was 
to  pronounce  it.  This  kind  of  judicial  procefs  was  firft 
introduced  into  the  Athenian  polity  by  Solon,  and 
thence  copied  into  the  Roman  republic,  as  probable 
means  of  procuring  juft  judgement,  and  protecting  the 
lower  people  from  the  oppreflion  or  arbitrary  decifions  of 
their  fuperiors. 

When  the  Romans  were  fettled  in  Britain  as  a  pro¬ 
vince,  they  carried  with  them  their  jura  and  infiituta, 
their  laws  and  cuftoms,  which  was  a  praCtice  effential 
to  all  colonies-;  hence  the  Britons,  and  other  countries 
of  Germany  and  Gaul,  learned  from  them  the  Roman 
laws  and  cuftoms  ;  and  upon  the  irruption  of  the  north¬ 
ern  ^nations  into  the  fouthern  kingdoms  of  Europe, 
the  laws  and  inftitutions  of  the  Romans  remained,  when 
the  power  that  introduced  them  was  withdrawn  :  and 
Mon tefquieu  tells  us,  that  under  the  firft  race  of  kings 
in  France,  about  the  fifth  century,  the  Romans  that  re¬ 
mained,  and  the  Burgundians  their  new  matters,  lived  . 
together  under  the  fame  Roman  laws  and  police,  and 
particularly  the  fame  forms  of  judicature.  How  rea- 
fonable  then  is  it  to  conclude,  that  in  the  Roman  courts 
of  judicature  continued  among  the  Burgundians,  the 
form  of  a  jury  remained  in  the  fame  ftate  it  was  ufed  a£ 

Rome.  It  is  certain,  Mon  tefquieu,  fpeaking  of  thofe 
times,  mentions  the  fiaires  or  hommes  de  fef  homagers 
or  peers,  which  in  the  fame  chapter  he  calls  juges , 
judges  or  jurymen :  fo  that  we  hence  fee  how  at  that 
time  the  hommes  de  fief  or  “  men  of  the  fief,”  were 
called  peers,  and  thofe  peers  were  juges  or  jurymen. 

Thefe  were  the  fame  as  are  called  in  the  laws  of  the  Con- 
feffor  fiers  de  la  tenure ,  the  “  peers  of  the  tenure,  or 
homagers,”  out  of  whom  the  jury  of  peers  were  chofen, 
to  try  a  matter  in  difpute  between  the  lord  and  his  te¬ 
nant,  or  any  other  point  of  controverfy  in  the  manor. 

So  likewife  in  all  other  parts  of  Europe,  where  the  Ro¬ 
man  colonies  had  been,  the  Goths  fucceeding  them,  con¬ 
tinued  to  make  ufe  of  the  fame  laws  and  inftitutions, 
which  they  found  to  be  eftablifhed  there  by  the  firft 
conquerors.  This  is  a  much  more  natural  way  of  ac¬ 
counting  for  the  origin  of  a  jury  in  Europe,  than  having 
recourfe  to  the  fabulous  ftory  of  Woden  and  his  favage 
Scythian  companions,  as  the  firft  introducers  of  fo  hu¬ 
mane  and  beneficent  an  inftitution.” 

Trials  by  jury  in  civil  caufes  are  of  two  kinds ;  ex¬ 
traordinary  and  ordinary. 

1 .  The  firft  fpecies  of  extraordinary  trial  by  jury  is 
that  of  the  grand  aflife,  which  was  inftituted  by  King 
Henry  II.  in  parliament,  by  way  of  alternative  offered 
to  the  choice  of  the  tenant  or  defendant  in  a  writ  of 
right  inftead  of  the  barbarous  and  unchriftian  cuftom  of 
duelling.  For  this  purpofe  a  writ  de  magna  afjifa  eli- 
genda  is  dire&ed  to  the  fheriff,  to  return  four  knights, 
who  are  to  eleft  and  choofe  1 2  others  to  be  joined  with 
them  ;  and  thefe  all  together  form  the  grand  aflife,  or 
great  jury,  which  is  to  try  the  matter  of  right,  and 
muft  now  confift  of  16  jurors.  Another  fpecies  of  ex¬ 
traordinary  juries  is  the  jury  to  try  an  attaint ;  which  is 
a  procefs  commenced  againft  a  former  jury  for  bringing 
a  falfe  verdift.  See  the  article  Attaint. 


2.  With 
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Trial.  2.  With  regard  to  the  ordinary  trial  by  jury  in  civil 

4 - v - '  cafes,  the  mod  clear  and  perfpicuous  way  of  treating  it 

will  be  by  following  the  order  and  courfe  of  the  pro¬ 
ceedings  themfelves. 

Blackjl.  When  therefore  an  iffue  is  joined  by  thefe  words, 
Comment.  tl  And  ^  the  faid  A  praysmay  be  inquired  of  by  the 
country  j”  or,  “  And  of  this  he  puts  himfelf  upon  the 
country,  and  the  faid  B  does  the  like  j”  the  court 
awards  a  writ  of  venire  facias  upon  the  roll  or  record, 
commanding  the  (heriff  “  that  he  caufe  to  come  here, 
on  fuch  a  day,  twelve  free  and  lawful  men,  liberes  et  le- 
gales  homines ,  of  the  body  of  his  country,  by  w'hom  the 
truth  of  the  matter  may  be  better  known,  and  who  are 
neither  of  kin  to  the  aforefaid  A  nor  the  aforefaid  B, 
to  recognize  the  truth  of  the  iCTue  between  the  faid 
parties.”  And  fuch  writ  is  accordingly  iffued  to  the 
(heriff.  It  is  made  returnable  on  the  laft  return  of  the 
fame  term  wherein  iffue  is  joined,  viz.  hilary  or  trinity 
terms  }  which,  from  the  making  up  of  the  iffues  therein, 
are  ufually  called  ijfuable  terms.  And  he  returns  the 
names  of  the  jurors  in  a  panel  (a  little  pane  or  oblong 
piece  of  parchment)  annexed  to  the  writ.  This  jury  is 
not  fummoned,  and  therefore  not  appearing  at  the  day 
mud  unavoidably  make  default.  For  which  reafon  a 
compulfive  procefs  is  now  awarded  againft  the  jurors, 
called  in  the  common  pleas  a  writ  of  habeas  corpora  ju - 
ratorum ,  and  in  the  King’s  Bench  dijlringas ,  command¬ 
ing  the  (heriff  to  have  their  bodies,  or  to  diftrain  them 
by  their  lands  and  goods,  that  they  may  appear  upon 
the  day  appointed.  The  entry  therefore  on  the  roll  of 
record  is,  “  That  the  jury  is  refpited,  through  defeft  of 
the  jurors,  till  the  firft  day  of  the  next  term,  then  to  ap¬ 
pear  at  Weftminfter  5  unlefs  before  that  time,  viz.  on 
Wednefday  the  fourth  of  March,  the  juftices  of  our  lord 
the  king  appointed  to  take  aflizes  in  that  county  (hall 
Lave  come  to  Oxford,  that  is,  to  the  pface  afligned  for 
holding  the  aflizes.  Therefore  the  (heriff  is  command¬ 
ed  to  have  their  bodies  at  Weftminfter  on  the  faid  firft 
day  of  next  term,  or  before  the  faid  juftice  of  aflize,  if 
before  that  time  they  come  to  Oxford,  viz.  on  the  fourth 
of  March  aforefaid.”  And  as  the  judges  are  fure  to 
come  and  open  the  circuit  commiflions  on  the  day  men¬ 
tioned  in  the  writ,  the  (heriff  returns  and  fummons  this 
jury  to  appear  at  the  aflizes  ;  and  there  the  trial  is  had 
before  the  juftices  of  aflize  and  nijt  prius  :  among  whom 
article1*16  (aS  ^ath  ^een  are  ufually  two  of  the  judges  of 

courts  at  Weftminfter,  the  whole  kingdom  being 
divided  into  fix  circuits  for  this  purpofe.  And  thus  we 
may  obferve,  that  the  trial  of  common  iffues,  at  niji 
prius ,  was  in  its  original  only  a  collateral  incident  to 
the  original  bufinefs  of  the  juftices  of  aflize ;  though 
now,  by  the  various  revolutions  of  pra£ticc,  it  is  become 
their  principal  civil  employment ;  hardly  any  thing  re¬ 
maining  in  ufe  of  the  real  aflizes  but  the  name. 

If  the  (heriff  be  not  an  indifferent  perfon,  as  if  he  be 
a  party  in  the  fuit,  or  be  related  by  either  blood  or  af¬ 
finity  to  either  of  the  parties,  he  is  not  then  trufted  to 
return  the  jury  $  but  the  venire  (hall  be  directed  to  the 
coroners,  who  in  this,  as  in  many  other  inftances,  are 
the  fubftitutes  of  the  (heriff  to  execute  procefs  when  he 
is  deemed  an  improper  perfon.  If  any  exception  lies 
to  the  coroners,  the  venire  (hall  be  directed  to  two  clerks 
of  the  court,  or  two  perfons  of  the  county  named  by 
the  court,  and  fworn.  And  thefe  two,  who  are  called 
e/ifors ,  or  el e dors,  (hall  indifferently  name  the  jury,  and 


their  return  is  final  j  no  challenge  being  allowed  to  their  Trial, 
array.  t— y— 

Let  us  now  paufe  a  while,  and  obferve  (with  Sir 
Matthew  Hale  *),  in  thefe  firft  preparatory  ftages  of*  HiJU 
the  trial,  how  admirably  this  conftitution  is  adapted  and  c* 
framed  for  the  inveftigation  of  truth  beyond  any  other c'  IZr 
method  of  trial  in  the  world.  For,  firft,  the  perfon  re¬ 
turning  the  jurors  is  a  man  of  fome  fortune  and  confe- 
quence  *,  that  fo  he  may  be  not  only  the  lefs  tempted 
to  commit  wilful  errors,  but  likewife  be  refponfible  for 
the  faults  of  either  himfelf  or  his  officers  :  and  he  is  al- 
fo  bound  by  the  obligation  of  an  oath  faithfully  to  exe¬ 
cute  his  duty.  Next,  as  to  the  time  of  their  return  : 
the  panel  is  returned  to  the  court  upon  the  original  ve¬ 
nire,  and  the  jurors  are  to  be  fummoned  and  brought  in 
many  weeks  afterwards  to  the  trial,  whereby  the  parties 
may  have  notice  of  the  jurors,  and  of  their  fufficiency 
or  infufficiency,  chara&ers,  connections,  and  relations, 
that  fo  they  may  be  challenged  upon  juft  caufe  $  while, 
at  the  fame  time,  by  means  of  the  compulfory  procefs 
(of  dijlringas,  or  habeas  corpora')  the  caufe  is  not  like 
to  be  retarded  through  defeCt  of  jurors.  Thirdly,  As  to 
the  place  of  their  appearance  :  which  in  caufes  of  weight 
and  confequence  is  at  the  bar  of  the  court *,  but  in  ordi¬ 
nary  cafes  at  the  aflifes,  held  in  the  county  where  the 
caufe  of  aftion  arifes,  and  the  witneffes  and  jurors  live  : 
a  provifion  mod  excellently  calculated  for  the  faving  of 
expence  to  the  parties.  For  though  the  preparation  of 
the  caufes  in  point  of  pleading  is  tranfafted  at  Weftmin¬ 
fter,  whereby  the  order  and  uniformity  of  proceeding  is 
preferred  throughout  the  kingdom,  and  multiplicity  of 
forms  is  prevented  ;  yet  this  is  no  great  charge  or 
trouble,  one  attorney  being  able  to  tranfaft  the  bufinefs 
of  40  clients.  But  the  troublefome  and  moft  expenlive 
attendance  is  that  of  jurors  and  witneffes  at  the  trial  j, 
which  therefore  is  brought  home  to  them,  in  the  coun¬ 
ty  where  moft  of  them  inhabit.  Fourthly,  The  per¬ 
fons  before  whom  they  are  to  appear,  and  before  wrhom 
the  trial  is  to  be  held,  are  the  judges  of  the  fuperior 
court,  if  it  be  a  trial  at  bar  ;  or  the  judges  of  aflize,  de¬ 
legated  from  the  courts  at  Weftminfter  by  the  king,  if 
the  trial  be  held  in  the  country  :  perfons,  whofe  learn¬ 
ing  and  dignity  fecure  their  jurifdifti on  from  contempt, 
and  the  novelty  and  very  parade  of  whofe  appearance 
have  no  fmall  influence  upon  the  multitude.  The  very 
point  of  their  being  ftrangers  in  the  county  is  of  infinite 
fervice,  in  preventing  thofe  factions  and  parties  which 
would  intrude  in  every  caufe  of  moment,  were  it  tried 
only  before  perfons  refident  on  the  fpot,  as  juftices  of  the 
peace,  and  the  like.  And  the  better  to  remove  all  fuf- 
picion  of  partiality,  it  was  wifely  provided  by  the  fta- 
tutes  4  Edw.  III.  c.  2.  8  Ric.  II.  c.  2.  and  33  Hen. 

VIII.  c.  24.  that  no  judge  of  aflife  (liould  hold  pleas  in 
any  county  wherein  he  was  born  or  inhabits.  And  as 
this  inftitution  prevents  party  and  fa&ion  from  inter¬ 
mingling  in  the  trial  of  right,  fo  it  keeps  both  the  rule 
and  the  adminiftration  of  the  laws  uniform.  Thefe 
juftices,  though  thus  varied  and  (hifted  at  every  aflizes, 
are  all  fworn  to  the  fame  laws,  have  had  the  fame  edu¬ 
cation,  have  purfued  the  fame  ftudies,  converfe  and 
confult  together,  communicate  their  decifions  and  refo- 
lutions,  and  prefide  in  thofe  courts  which  are  mutually 
connefted,  and  their  judgements  blended  together,  asthey 
are  interchangeably  courts  of  appeal  or  advice  to  each 
other.  And  hence  iheir  adminiftration  of  juftice,  and 

condu& 
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Tnal.  condu&  of  trials,  are  confonant  and  uniform  ;  whereby 
that  confufion  and  contrariety  are  avoided,  which  would 
naturally  arifefrom  a  variety  of  uncommunicating  judges, 
or  from  any  provincial  eftabliftunent.  But  let  us  now 
return  to  the  aflizes. 

When  the  general  day  of  trial  is  fixed,  the  plaintiff  or 
his  attorney  muft  bring  down  the  record  to  the  aflizes, 
and  enter  it  with  the  proper  officer,  in  order  to  its  being 
called  on  in  courfe. 

Thefe  fteps  being  taken,  and  the  caufe  called  on  in 
court,  the  record  is  then  handed  to  the  judge,  to  perufe 
and  obferve  the  pleadings,  and  what  iffues  the  parties 
are  to  maintain  and  prove,  while  the  jury  is  called  and 
fWorn.  To  this  end  the  fheiiff  returns  his  compulfive 
procefs,  the  writ  of  habeas  corpora ,  or  diflringas ,  with 
the  panel  of  jurors  annexed,  to  the  judge’s  officer  in  court. 

The  jurors  contained  in  the  panel  are  either  fpecial  or 
common  jurors.  Special  juries  were  originally  intro¬ 
duced  in  trials  at  bar,  when  the  caufes  were  of  too 
great  nicety  for  the  difeuflion  of  ordinary  freeholders  ; 
or  where  the  fheiiff  was  fufpedled  of  partiality,  though 
not  upon  fuch  apparent  caufe  as  to  warrant  an  exception 
to  him.  He  is  in  fuch  cafes,  upon  motion  in  court,  and 
a  rule  granted  thereupon,  to  attend  the  prothonotary  or 
other  proper  officer  with  his  freeholder’s  book ;  and  the 
officer  is  to  take  indifferently  48  of  the  principal  free¬ 
holders,  in  the  prefence  of  the  attorneys  on  both  fides : 
who  are  each  of  them  to  ftrike  off  12,  and  the  remain¬ 
ing  24  are  returned  upon  the  panel.  By  the  ftatute 
3  Geo.  II.  c.  25.  either  party  is  entitled  upon  motion  to 
have  a  fpecial  jury  ftruck  upon  the  trial  of  any  iffue,  as 
well  at  the  aflizes  as  at  bar,  he  paying  the  extraordinary 
expence,  unlefs  the  judge  will  certify  (in  pui  fuance  of 
the  ftatute  24  Geo.  II.  c.  18.)  that  the  caufe  required 
fuch  fpecial  jury. 

A  common  jury  is  one  returned  by  the  fheriff  according 
io  the  diredtions  of  the  ftatute  3  Geo.  II.  c.  25.  which 
appoints,  that  the  fheriff  or  officer  fhall  not  return  a  fe- 
parate  panel  for  every  feparate  caufe,  as  formerly  ;  but 
one  and  the  fame  panel  for  every  caufe  to  be  tried  at 
the  fame  aflizes,  containing  not  lefs  than  48,  nor  more 
than  72,  jurors  :  and  that  their  names  being  written  on 
tickets,  fhall  be  put  into  a  box  of  glafs ;  and  when  each 
caufe  is  called,  1 2  of  thefe  perfons,  whofe  names  (hall  be 
firft  drawn  out  of  the  box,  fhall  be  fworn  upon  the  jury, 
unlefs  abfent,  challenged,  or  excufed  ;  or  unlefs  a  previ¬ 
ous  view  of  the  meffuages,  lands,  or  place  in  queftion, 
fhall  have  been  thought  neceffary  by  the  court  ;  in 
which  cafe,  fix  or  more  of  the  jurors  returned,  to  be 
agreed  on  by  the  parties,  or  named  by  a  judge  or  other 
proper  officer  of  the  court,  fhall  be  appointed  by  fpecial 
writ  of  habeas  corpora  or  diflringas ,  to  have  the  matters 
in  queftion  fhown  to  them  by  two  perfons  named  in  the 
writ  *,  and  then  fuch  of  the  jury  as  have  had  the  view, 
or  fo  many  of  them  as  appear,  fhall  be  fworn  on  the  in- 
queft  previous  to  any  other  jurors.  Thefe  adls  are 
well  calculated  to  reftrain  any  fufpicion  of  partiality  in 
the  fheriff,  or  any  tampering  with  the  jurors  when  re¬ 
turned. 

As  the  jurors  appear  when  called,  they  fhall  be  fworn, 
unlefs  challenged  by  either  party.  See  the  article  Chal¬ 
lenge. 

If  by  means  of  challenges  or  other  caufe,  a  fufficient 
number  of  unexceptionable  jurors  doth  not  appear  at  the 
-trial,  either  party  may  pray  a  tales. 
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A  tales  is  a  fupply  of  fuch  men  as  are  fummoned  upon  Trial 
the  firft  panel,  in  order  to  make  up  the  deficiency.  For  ' 
this  purpofe  a  writ  of  deccm  tales ,  0B0  tales ,  and  the 
like,  was  wont  to  be  iffued  to  the  fheriff  at  common  law, 
and  muft  be  ftill  fo  done  at  a  trial  at  bar,  if  the  jurors 
make  default.  But  at  the  aflizes,  or  niji prius ,  by  virtue 
of  the  ftatute  35  Hen.  VIII.  c.  6.  and  other  fubfequent 
ftatutes,  the  judge  is  empowered  at  the  prayer  of  either 
party  to  award  a  tales  de  circunfl antibus  of  perfons  pre- 
fent  in  court,  to  be  joined  to  the  other  jurors  to  try  the 
caufe  ;  who  are  liable,  however,  to  the  fame  challenges 
as  the  principal  jurors.  This  is  ufually  done  till  the 
legal  number  of  12  be  completed  ;  in  Which  patriarchal 
and  apoftolical  number  Sir  Edward  Coke  hath  difeover- 
ed  abundance  of  myftery. 

When  a  fufficient  number  of  perfons  impanelled,  or 
talefmen  appear,  they  are  then  feparately  fworn,  well 
and  truly  to  try  the  iffue  between  the  parties,  and  a  true 
verdidf  to  give  according  t©  the  evidence  ;  and  hence 
they  are  denominated  “  the  jury  ”  jurata,  and  “jurors,” 
fc .  juratores . 

The  jury  are  now  ready  to  hear  the  merits ;  and  to 
fix  their  attention  the  clofer  to  the  fadts  which  they  are 
impanelled  and  fworn  to  try,  the  pleadings  are  opened 
to  them  by  counfel  on  that  fide  which  holds  the  affirma¬ 
tive  of  the  queftion  in  iffue.  For  the  iffue  is  faid  to  lie,  and 
proof  is  always  firft  required  upon  that  fide  which  affirms 
the  matter  in  queftion;  in  which  our  law  agrees  with  the 
civil,  ei  incumbit  probatio  qui  die  it,  non  qui  negat  ;  cum 
per  rerum  naturam  faBum-negantis  probatio  nulla  Jit . 

The  opening  counfel  briefly  informs  them  what  has  been 
tranfadled  in  the  court  above  ;  the  parties,  the  nature  of 
the  adfion,  the  declaration,  the  plea,  replication,  and 
other  proceedings  ;  and  laftly,  upon  what  point  the 
iffue  is  joined,  which  is  there  fent  down  to  be  determin¬ 
ed.  Inftead  of  which,  formerly  the  whole  record  and 
procefs  of  the  pleadings  were  read  to  them  in  Englifh  by 
the  court,  and  the  matter  of  iffue  clearly  explained  to 
their  capacities.  The  nature  of  the  cafe,  and  the  evi¬ 
dence  intended  to  be  produced,  are  next  laid  before  them 
by  counfel  alfo  on  the  fame  fide  ;  and  when  their  evi¬ 
dence  is  gone  through,  the  advocate  on  the  other  fide 
opens  the  adverfe  cafe,  and  fupports  it  by  evidence 3  and 
then  the  party  which  began  is  heard  by  way  of  reply. 

See  Pleadings. 

Evidence  in  the  trial  by  jury  is  of  two  kinds  ;  either 
that  which  is  given  in  proof,  or  that  which  the  jury 
may  receive  by  their  own  private  knowledge.  The 
former,  or  proofs,  (to  which  in  common  fpeech  the  name 
of  evidence  is  ufually  confined)  are  either  written  or  pa¬ 
rol  ;  that  is,  by  word  of  mouth.  Written  proofs,  or 
evidence,  are,  I.  Records;  and  2.  Ancient  deeds  of  30 
years  {landing,  which  prove  themfelves ;  but,  3.  Mo¬ 
dern  deeds  ;  and,  4.  Other  writings,  muft  be  attefted 
and  verified  by  parol  evidence  of  witneffes.  With  re¬ 
gard  to  parol  evidence  or  witneffes ;  it  muft  firft  be  re¬ 
membered,  that  there  is  a  procefs  to  bring  them  in  by 
writ  of  fubpcetia  ad  tejlijicandum;  which  commands 
them,  laying  afide  all  pretences  and  excufes,  to  appear 
at  the  trial  on  pain  of  iool.  to  be  forfeited  to  the  kingj 
to  which  the  ftatute  5  Eliz.  c.  9.  has  added  a  penalty 
of  1  pi.  to  the  party  aggrieved,  and  damages  equivalent 
to  the  lofs  fuftained  by  want  of  his  evidence.  But  no 
witnefs,  unlefs  his  reafonable  expences  be  tendered  him’ 
is  bound  to  appear  at  all ;  nor,  if  he  appear,  is  he  bound 

to 
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Trial,  to  give  evidence  till  fuch  charges  are  aftually  paid  him  ; 
except  he  refides  within  the  bills  of  mortality,  and  is 
fummoned  to  give  evidence  within  the  fame.  This 
compulfory  procefs,  to  bring  in  unwilling  witnefles,  and 
the  additional  terrors  of  an  attachment  in  cafe  of  dis¬ 
obedience,  are  of  excellent  ufe  in  the  thorough  inveftiga- 
tion  of  truth  :  and,  upon  the  fame  principle,  in  the  A- 
thenian  courts,  the  witnefles  who  were  fummoned  to  at¬ 
tend  the  trial  had  their  choice  of  three  things  :  either 
to  fwear  to  the  truth  of  the  faft  in  queftion,  to  deny  or 
abjure  it,  or  elfe  to  pay  a  fine  of  1000  drachmas. 

All  witnefles,  of  whatever  religion  or  country,  that 
have  the  ufe  of  their  reafon,  are  to  be  received  and  ex¬ 
amined,  except  fuch  as  are  infamous,  or  fuch  as  are  in- 
terefted  in  the  event  of  the  caufe.  All  others  are  com¬ 
petent  witnefles  ^  though  the  jury  from  other  circum- 
flances  will  judge  of  their  credibility.  Infamous  per- 
fons  are  fuch  as  may  be  challenged  as  jurors,  propter  de - 
li&uin  ;  and  therefore  never  (hall  be  admitted  to  give 
evidence  to  inform  that  jury,  with  whom  they  were  too 
Scandalous  to  aflociate.  Interefled  witnefles  may  be  ex¬ 
amined  upon  a  voir  dire ,  if  fufpefted  to  be  fecretly  con¬ 
cerned  in  the  event  ;  or  their  intereft  may  be  proved  in 
court.  Which  laft  is  the  only  method  of  fupporting  an 
objeftion  to  the  former  clafs  ;  for  no  man  is  to  be  exa¬ 
mined  to  prove  his  own  infamy.  And  no  counfel,  at¬ 
torney,  or  other  perfon,  intruded  with  the  fecrets  of  the 
caufe1,  by  the  party  himfelf,  (hall  be  compelled,  or  per¬ 
haps  allowed,  to  give  evidence  of  fuch  converfation  or 
matters  of  privacy  as  came  to  his  knowledge  by  virtue 
of  fuch  trufl  and  confidence :  but  he  may  be  examined 
as  to  mere  matters  of  faft,  as  the  execution  of  a  deed  or 
the  like,  which  might  have  come  to  his  knowledge 
without  being  intrufted  in  the  caufe. 

One  witnefs  (if  credible)  is  fufficient  evidence  to  a 
jury  of  any  fingle  fad  :  though  undoubtedly  the  con¬ 
currence  of  two  or  more  corroborates  the  proof.  Yet 
our  law  confiders  that  there  are  many  tranfaftions  to 
which  only  one  perfon  is  privy  ;  and  therefore  does  not 
always  demand  the  teftimony  of  two.  Pofitive  proof  is 
always  required,  where,  from  the  nature  of  the  cafe,  it 
appears  it  might  poflibly  have  been  had.  But,  next  to 
pofitive  proof,  circumflantial  evidence,  or  the  dodrine 
of  prefumptions,  mufl  take  place  :  for  when  the  fad  it- 
felf  cannot  be  demonflratively  evinced,  that  which  comes 
neareft  to  the  proof  of  the  fad  is  the  proof  of  fuch  cir- 
cumftances  which  either  nereflarily  or  ufually  attend 
fuch  fads  ;  and  thefe  are  called  prefumptions ,  which 
are  only  to  be  relied  upon  till  the  contrary  be  aftually 
proved. 

The  oath  adminiflered  to  the  witnefs  is  not  only  that 
what  he  depofes  {hall  be  true,  but  that  he  (hall  alfo  de- 
pofe  the  whole  truth  :  fo  that  he  is  not  to  conceal  any 
f)art  of  what  he  knows,  whether  interrogated  particu¬ 
larly  to  that  point  or  not.  And  all  this  evidence  is  to 
be  given  in  open  court,  in  the  prefence  of  the  parties, 
their  attorneys,  the  counfel,  and  all  fcyflanders  ;  and 
before  the  judge  and  jury  :  each  party  having  liberty 
to  except  to  its  competency,  which  exceptions  are  pub¬ 
licly  fiated,  and  by  the  judge  are  openly  and  publicly 
allowed  or  difallowed,  in  the  face  of  the  country  :  which 
mufl  curb  any  fecret  bias  or  partiality  that  might  arife 
in  his  own  breafl. 

When  the  evidence  is  gone  through  on  both  fides. 
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the  judge,  in  the  prefence  of  the  parties,  the  counfel, 
and  all  others,  fums  up  the  wThole  to  the  jury  ;  omit¬ 
ting  all  fuperfluous  circumflances,  obferving  wherein  the 
main  queflion  and  principal  iflfue  lies,  Hating  what  evi¬ 
dence  has  been  given  to  fupport  it,  with  fuch  remarks 
as  he  thinks  neceffary  for  their  direftion,  and  giving 
them  his  opinion  in  matters  of  law  arifing  upon  that 
evidence. 

The  jury,  after  the  proofs  are  fumnied  up,  unlefs  the 
cafe  be  very  clear,  withdraw  from  the  bar  to  confider  of 
their  verdift  ;  and  in  order  to  avoid  intemperance  and 
caufelefs  delay,  are  to  be  kept  without  meat,  drink,  fire, 
or  candle,  unlefs  by  permiflion  of  the  judge,  till  they 
are  unanimoufly  agreed.  A  method  of  accelerating  una¬ 
nimity  not  wholly  unknown  in  other  conflitutions  of  Eu¬ 
rope,  and  in  matters  of  greater  concern.  For  by  the 
golden  bull  of  the  empire,  if,  after  the  congrefs  is  open¬ 
ed,  the  electors  delay  the  eleftion  of  a  king  of  the  Ro¬ 
mans  for  30  days,  they  (hall  be  fed  only  with  bread  and 
water  till  the  fame  is  accompliflied.  But  if  our  juries 
eat  or  drink  at  all,  or  have  any  eatables  about  them, 
without  confent  of  the  court,  and  before  verdi ft,  it  is 
finable  ;  and  if  they  do  fo  at  his  charge  for  whom  they 
afterwards  find,  it  will  fet  afide  the  vsrdift.  Alfo,  if 
they  fpeak  with  either  of  the  parties  or  their  agents  af¬ 
ter  they  are  gone  from  the  bar,  or  if  they  receive  any 
frefli  evidence  in  private,  or  if,  to  prevent  difputes,  they 
call  lots  for  whom  they  lhall  find,  any  of  thefe  circum- 
flances  will  entirely  vitiate  the  verdift.  And  it  has  been 
Held,  that  if  the  jurors  do  not  agree  in  their  verdift  be¬ 
fore  the  judges  are  about  to  leave  the  town,  though 
they  are  not  to  be  threatened  or  imprifoned,  the  judges 
are  not  bound  to  wait  for  them,  but  may  carry  them 
round  the  circuit  from  town  to  town  in  a  Cart.  This 
neerflity  of  a  total  unanimity  feems  to  be  peculiar  to  our 
own  conflitution  ;  or  at  leafl,  in  the  netnbda  or  jury  of 
the  ancient  Goths,  there  w7as  required  (even  in  criminal 
cafes)  only  the  confent  of  the  major  part  5  and  in  cafe  of 
an  equality,  the  defendant  was  held  to  be  acquitted. 

When  they  are  all  unanimoufly  agreed,  the  jury  re¬ 
turn  back  to  the  bar ;  and  before  they  deliver  their  ver¬ 
dift,  the  plaintiff  is  bound  to  appear  in  court,  by  himfelf, 
attorney,  or  counfel,  in  order  to  anfw7er  the  amercement 
to  which  by  the  old  law7  he  is  liable,  in  cafe  he  fails  in 
his  fuit,  as  a  punilhment  for  his  falfe  claim.  To  be  a- 
merced,  or  a  mercie ,  is  to  be  at  the  king’s  mercy  with 
regard  to  the  fine  to  be  impofed  ;  in  mifericordia  domini 
regis  pro  f alfo  clamore  fuo.  The  amercement  is  difufed, 
but  the  form  Hill  continues  ;  and  if  the  plaintiff  does  not 
appear,  no  verdift  can  be  given;  but  the  plaintiff  is 
faid  to  be  nonfuit,  non fequitur  clamorem  fuum .  There¬ 
fore  it  is  ufual  for  a  plaintiff,  when  he  or  his  counfel 
perceives  that  he  has  not  given  evidence  fufficient  to 
maintain  his  iffue,  to  be  voluntarily  nonfuited,  or  with¬ 
draw  himfelf:  whereupon  the  crier  is  ordered  to  call  the 
plaintiff;  and  if  neither  he,  nor  any  body  for  him,  ap¬ 
pears,  he  is  nonfuited,  the  jurors  are  difeharged,  the  ac¬ 
tion  is  at  an  end,  and  the  defendant  (hall  recover  his 
colls.  The  reafon  of  this  praftice  is,  that  a  nonfuit  is 
more  eligible  for  the  plaintiff  than  a  verdift  again!! 
him  :  for  after  a  nonfuit,  which  is  only  a  default,  he 
may  commence  the  fame  fuit  again  for  the  fame  caufe 
of  aftion  ;  but  after  a  verdift  had,  and  judgment  confe- 
quent  thereupon,  he  is  for  ever  barred  from  attacking 
3  O  thl 
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Trial,  the  defendant  upon  the  fame  ground  of  complaint.  But 

- -  in  cafe  the  plaintiff  appears,  the  jury  by  their  foreman 

deliver  in  their  verdi£l. 

A  verdi  £1,  vere  diBum,  is  either  privy  or  public.  A 
privy  verdi£t  is  when  the  judge  hath  left  or  adjourned 
the  court :  and  the  jury,  being  agreed,  in  order  to  be 
delivered  from  their  confinement,  obtain  leave  to  give 
their  verdidl  privily  to  the  judge  out  of  court :  which 
privy  verdidl  is  of  no  force,  unlefs  afterwards  affirmed 
by  a  public  verdidl  given  openly  in  court ;  wherein  the 
jury  may,  if  they  pleafe,  vary  from  their  privy  verdidl. 
So  that  the  privy  verdidl  is  indeed  a  mere  nullity  and 
yet  it  is  a  dangerous  pradlice,  allowing  time  for  the 
parties  to  tamper  with  the  jury,  and  therefore  very  fel- 
dom  indulged.  But  the  only  effedlual  and  legal  verdidl 
is  the  public  verdidl :  in  which  they  openly  declare  to 
have  found  the  iffue  for  the  plaintiff,  or  for  the  defen¬ 
dant  }  and  if  for  the  plaintiff,  they  affefs  the  damages  al- 
fo  fullained  by  the  plaintiff,  in  confequence  of  the  in¬ 
jury  upon  which  the  adlion  is  brought. 

When  the  jury  have  delivered  in  their  verdidl,  and  it 
is  recorded  in  court,  they  are  then  difcharged  ;  and  fo 
ends  the  trial  by  jury  :  a  trial  which  ever  has  been,  and 
it  is  hoped  ever  will  be,  looked  upon  as  the  glory  of  the 
Englilh  law.  It  is  certainly  the  mofl  tranfcendant  pri¬ 
vilege  which  any  fubjedl  can  enjoy  or  wifh  for,  that  he 
cannot  be  affedted  either  in  his  property,  his  liberty,  or 
bis  perfon,  but  by  the  unanimous  confent  of  12  of  his 
neighbours  and  equals.  A  conflitution  that  we  may 
venture  to  affirm  has,  under  providence,  fecured  the  juft 
liberties  of  this  nation  for  a  long  fucceffion  of  ages.  And 
*  Monte/-  therefore  a  celebrated  French  writer  *,  who  concludes, 
jT t^t  becaufe  Home,  Sparta,  and  Carthage,  have  loft 
’  X1‘  ‘  their  liberties,  therefore  thofe  of  England  in  time  mu  ft 
periffi,  ffiould  have  recolledled,  that  Rome,  Sparta,  and 
'  Carthage,  at  the  time  when  their  liberties  were  loft, 
were  ftrangers  to  the  trial  by  jury. 

„  Great  as  this  eulogium  may  leem,  it  is  no  more  than 
this  admirable  conflitution,  when  traced  to  its  principles, 
will  be  found  in  fober  reafon  to  deferve. 

The  impartial  adminiftration  of  juftice,  which  fecures 
both  our  perfons  and  our  properties,  is  the  great  end  of 
civil  fociety.  But  if  that  be  entirely  entrufted  to  the 
magiftracy,  a  feledl  body  of  men,  and  thofe  generally 
feledled  by  the  prince  or  luch  as  enjoy  the  highefl  offices 
in  the  ftate,  their  decifions,  in  fpite  of  their  own  natu¬ 
ral  integrity,  will  have  frequently  an  involuntary  bias 
towards  thofe  of  their  own  rank  and  dignity  :  it  is  not 
to  be  expedled  from  human  nature,  that  the  few  fhould 
be  always  attentive  to  the  interefts  and  good  of  the  ma¬ 
ny.  On  the  other  hand,  if  the  power  of  judicature  were 
placed  at  random  in  the  hands  of  the  multitude,  their 
decifions  would  be  wild  and  capricious,  and  a  new  rule 
of  action  would  be  every  day  eflablifhed  in  our  courts. 
It  is  wifely  therefore  ordered,  that  the  principles  and 
axioms  of  law,  which  are  general  propofitions  flowing 
from  abftradled  reafon,  and  not  accommodated  to  times 
or  to  men,  fhould  be  depofited  in  the  breafls  of  the 
judges,  to  be  occafionally  applied  to  fuch  fadls  as  come 
properly  afcertained  before  them.  For  here  partiality 
can  have  little  fcope  5  the  law  is  well  known,  and  is  the 
fame  for  all  ranks  and  degrees  :  it  follows  as  a  regular 
conclufion  from  the  premiffes  of  fadl  pre-eflablifhed.  But 
in  fettling  and  adjufling  a  queftion  of  fadl,  when  intruft- 
ed  to  any  fingle  magiftrate,  partiality  and  injuftice  have 
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an  ample  field  to  range  in,  either  by  boldly  afferting 
that  to  be  proved  which  is  not  fo,  or  more  artfully  by 
fuppreffing  fome  circumftances,  firetching  and  warping 
others,  and  diftinguifhing  away  the  remainder.  Here 
therefore  a  competent  number  of  fenfible  and  upright 
jurymen,  chofen  by  lot  from  among  thofe  of  the  middle 
rank,  will  be  found  the  bell  invefligators  of  truth,  and 
the  fureft  guardians  of  public  juftice.  For  the  molt  power¬ 
ful  individual  in  the  ftate  will  be  cautious  of  committing 
any  flagrant  invafion  of  another’s  right,  when  he  knows 
that  the  fadl  of  his  oppreffion  mult  be  examined  and  de¬ 
cided  by  1 2  indifferent  men  not  appointed  till  the  hour 
of  trial  j  and  that  when  once  the  fadl  is  afcertained,  the 
law  muft  of  courfe  redrefs  it.  This  therefore  preferves 
in  the  hands  of  the  people  that  fhare  which  they  ought 
to  have  in  the  adminiftration  of  public  juftice,  and  pre¬ 
vents  the  encroachments  of  the  more  powerful  and 
wealthy  citizens. 

Criminal.  TRIALS.  The  regular  and  ordinary  method 
of  proceeding  in  the  courts  of  criminal  jurifdidlion  may 
be  diftributed  under  1 2  general  heads,  following  each 
other  in  a  progreffive  order  :  viz.  1.  Arreft ;  2.  Com¬ 
mitment  and  bail ;  3.  Profecution  ;  4.  Procefs  $  5.  Ar¬ 
raignment,  and  its  incidents  ;  6.  Plea,  and  iffue ;  7.  Trial, 
and  convidlion  ;  8.  Clergy  ;  9.  Judgement,  and  its  con- 
fequences  ;  10.  Reverfal  of  judgement ;  11.  Reprieve,  or 
pardon*,  12.  Execution.  See  Arrest,  Commitment, 
Presentment,  Indictment,  Information,  Appeal, 
Process  upon  an  IndiBment,  Arraignment,  and  Plea  ; 
in  which  articles  all  the  forms  which  precede  the  trial 
are  defcribed,  and  are  here  enumerated  in  the  proper 
order. 

The  feveral  methods  of  trial  and  convidlion  of  of¬ 
fenders,  eflablifhed  by  the  laws  of  England,  were  for¬ 
merly  more  numerous  than  at  prefent,  through  the  fu- 
perftition  of  odr  Saxon  anceftors  j  who,  like  other  north¬ 
ern  nations,  were  extremely  addidled  to  divination  j  a 
charadler  which  Tacitus  obferves  of  the  ancient  Ger¬ 
mans.  They  therefore  invented  a  confiderable  number 
of  methods  of  purgation  or  trial,  to  preferve  innocence 
from  the  danger  of  falfe  witneffes,  and  in  confequence 
of  a  notion  that  God  would  always  interpofe  miraculouf- 
ly  to  vindicate  the  guiltlefs;  as,  1.  By  Ordeal;  2.  By 
Corsned  *,  3.  By  Battel.  See  thefe  articles 

4.  A  fourth  method  is  that  by  the  peers  of  Great  Bri¬ 
tain,  in  the  Court  of  PARLIAMENT  ;  or  the  Court  of 
the  Lord  High  STE  WARD,  when  a  peer  is  capitally  in- 
didled  ;  for  in  cafe  of  an  appeal,  a  peer  fhall  be  tried  by 
jury.  This  differs  little  from  the  trial  per patriam ,  or 
by  jury  ;  except  that  the  peers  need  not  all  agree  in 
their  verdidl  *,  and  except  alfo,  that  no  fpecial  verdidl 
can  be  given  in  the  trial  of  a  peer  ;  becaufe  the  lords  of 
parliament,  or  the  lord  high  fteward  (if  the  trial  be  had 
in  his  court),  are  judges  fufficiently  competent  of  the 
law  that  may  arife  from  the  fadl  ;  but  the  greater  num¬ 
ber,  confifting  of  1 2  at  the  leaft,  will  conclude,  and  bind 
the  minority. 

The  trial  by  jury,  or  the  country,  per  patriam,  is  alfo 
that  trial  by  the  peers  of  every  Briton,  which,  as  the 
great  bulwark  of  his  liberties,  is  fecured  to  him  by  the 
great  charter:  nullus  liber  homo  capitatur,  vel  imprifo- 
netur ,  aut  exulet,  aut  aliquo  alio  modo  dejlruatur,  niji 
per  legale  judicium  parium  fuorum ,  vel  per  legem  terra;. 

When  therefore  a  prifoner  on  his  Arraignment  has 
pleaded  not  guilty,  and  for  his  trial  hath  put  himfelf 

upon 
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Trial-  upon  the  country,  which  country  the  jury  are,  the  ftie- 
—V  uaml  riff  of  the  county  muft  return  a  panel  of  jurors,  liberos 
et  legates  homines ,  de  viceneto  ;  that  is,  freeholders  with¬ 
out  juft  exception,  and  of  the  vifne  or  neighbourhood  ; 
which  is  interpreted  to  be  of  the  county  where  the  fa<Et 
is  committed.  If  the  proceedings  are  before  the  court 
of  king’s  bench,  there  is  time  allowed  between  the  ar¬ 
raignment  and  the  trial,  for  a  jury  to  be  impanelled  by 
writ  of  venire  facias  to  the  (heriff,  as  in  civil  caufes  ) 
and  the  trial  in  cafe  of  a  mifdemeanor  is  had  at  nifiprius , 
unlefs  it  be  of  fuch  confequence  as  to  merit  a  trial  at  bar  5 
which  is  always  invariably  had  when  the  prifoner  is  tried 
for  any  capital  offence.  But,  before  commiftioners  of 
oyer  and  terminer  and  goal-delivery,  the  ftieriff,  by  vir¬ 
tue  of  a  general  precept  dire&ed  to  him  beforehand,  re¬ 
turns  to  the  court  a  panel  of  48  jurors,  to  try  all  felons 
that  may  be  called  upon  their  trial  at  that  feffion  5  and 
therefore  it  is  there  ufual  to  try  all  felons  immediately 
or  foon  after  their  arraignment.  But  it  is  not  cuftomary, 
nor  agreeable  to  the  general  courfe  of  proceedings,  un¬ 
lefs  by  confent  of  parties,  to  try  perfons  indi&ed  of 
fmaller  mifdemeanors  at  the  fame  court  in  which  they 
have  pleaded  not  guilty,  or  traverfed  the  indictment. 
But  they  ufually  give  fecurity  to  the  court  to  appear  at 
the  next  affifes  or  feffion,  and  then  and  there  to  try  the 
traverfe,  giving  notice  to  the  profecutor  of  the  fame. 

In  cafes  of  high-treafon,  whereby  corruption  of  blood 
may  enfue  (except  treafon  in  counterfeiting  the  king’s 
coin  or  feals),  or  mifprifion  of  fuch  treafon,  it  is  enabled 
by  ftatute  7  W.  III.  c.  3.  firft,  that  no  perfon  (hall  be 
tried  for  any  fuch  treafon,  except  an  attempt  to  affafti- 
nate  the  king,  unlefs  the  indiClment  be  found  with¬ 
in  three  years  after  the  offence  committed  :  next, 
that  the  prifoner  (hall  have  a  copy  of  the  indiClment 
(which  includes  the  caption),  but  not  the  names  of  the 
witneffes,  five  days  at  leaft  before  the  trial,  that  is,  upon 
the  true  conftru&ion  of  the  aCl,  before  his  arraignment ) 
for  then  is  his  time  to  take  any  exceptions  thereto,  by 
way  of  plea  or  demurrer  )  thirdly,  that  he  (hall  alfo 
have  a  copy  of  the  panel  of  jurors  two  days  before  his 
trial :  and,  laftly,  that  he  (hall  have  the  fame  compul- 
live  procefs  to  bring  in  his  witneffes  for  him,  as  was  ufual 
to  compel  their  appearance  againft  him.  And  by  fta¬ 
tute  7  Ann.  c.  21.  (which  did  not  take  place  till  after 
the  deceafe  of  the  late  pretender)  all  perfons  indiCled  for 
high-treafon,  or  mifprifions  thereof,  (hall  have  not  only 
a  copy  of  the  indictment,  but  a  lift  of  all  the  wineffes  to 
be  produced,  and  of  the  jurors  impanelled,  with  their 
profeftions  and  places  of  abode,  delivered  to  him  ten 
days  before  the  trial,  and  in  the  prefence  of  two  witneffes, 
the  better  to  prepare  him  to  make  his  challenges  and 
defence.  And  no  perfon  indiCted  for  felony  is,  or  (as 
the  law  ftands)  ever  can  be,  entitled  to  fuch  copies  be¬ 
fore  the  time  of  his  trial. 

When  the  trial  is  called  on,  the  jurors  are  to  be  fworn 
as  they  appear,  to  the  number  of  12,  unlefs  they  are 
challenged  by  the  party. 

Challenges  may  here  be  made,  either  on  the  part  of 
the  king,  or  on  that  of  the  prifoner  ;  and  either  to  the 
whole  array,  or  to  the  feparate  polls,  for  the  very  fame  rea- 
fons  that  they  may  be  made  in  civil  caufes.  But  in  cri¬ 
minal  cafes,  or  at  leaft  in  capital  ones,  there  is,  in  favo- 
rem  viue,  allowed  to  the  prifoner  an  arbitrary  and  ca¬ 
pricious  fpecies  of  challenge,  to  a  certain  number  of  ju¬ 
rors,  without  ftiowingvany  caufe  at  ail)  which  is  called 


a  peremptory  challenge  )  a  provifion  full  of  that  tender- 
nefs  and  humanity  to  prifoners  for  which  our  Englilh 
laws  are  juftly  famous.  This  is  grounded  on  two  rea- 
fons.  1.  As  every  one  muft  be  fenfible  what  fudden 
impreffions  and  unaccountable  prejudices  we  are  apt  to 
conceive  upon  the  bare  looks  and  geftures  of  another  ) 
and  how  neceffary  it  is  that  a  prifoner)  when  put  to  de¬ 
fend  his  life)  fhould  have  a  good  opinion  of  his  jury,  the 
want  of  which  might  totally  difconcert  him  $  the  law 
wills  not  that  he  fhould  be  tried  by  any  one  man  againft 
whom  he  has  conceived  a  prejudice,  even  without  being 
able  to  aftign  a  reafon  for  fuch  his  diflike.  2.  Bccaufe, 
upon  challenges  for  caufe  fhown,  if  the  reafon  affigned 
prove  inefficient  to  fet  afide  the  juror,  perhaps  the  bare 
queftioning  his  indifference  may  fometimes  provoke  a  re¬ 
fen  tment  *,  to  prevent  all  ill  confequences  from  which, 
the  prifoner  is  ftill  at  liberty,  if  he  pleafes,  peremptorily 
to  fet  him  afide. 

The  peremptory  challenges  of  the  prifoner  muft,  how¬ 
ever,  have  fome  reafonable  boundary j  otherwife  he 
might  never  be  tried.  This  reafonable  boundary  is  fet¬ 
tled  by  the  common  law  to  be  the  number  of  35  ;  that 
is,  one  under  the  number  of  three  full  juries. 

If  by  reafon  of  challenges  or  the  default  of  the  jurors, 
a  fufficient  number  cannot  be  had  of  the  original  pa¬ 
nel,  a  tales  may  be  awarded  as  in  civil  caufes,  till  the 
number  of  12  is  fworn,  “  well  and  truly  to  try,  and 
true  deliverance  make,  between  our  fovereign  lord 
the  king  and  the  prifoner  whom  they  have  in  charge  ) 
and  a  true  verdict  to  give,  according  to  their  evi¬ 
dence.” 

When  the  jury  is  fwrorn,  if  it  be  a  caufe  of  any  con¬ 
fequence,  the  Indictment  is  ufually  opened,  and  the 
evidence  marfhalled,  examined,  and  enforced  by  the 
counfel  for  the  crown  or  profecution.  But  it  is  a  fettled 
rule  at  common  law,  that  no  counfel  ftiall  be  allowed  a 
prifoner  upon  his  trial  upon  the  general  iffue,  in  any  ca- 
pital  crime,  unlefs  fome  point  of  law  ftiall  arife  proper  to 
be  debated.  A  rule  which  (however  it  may  be  palli¬ 
ated  under  cover  of  that  noble  declaration  of  the  law, 
when  rightly  underftood,  that  the  judge  ftiall  be  coun¬ 
fel  for  the  prifoner )  that  is,  ftiall  fee  that  the  proceed- 
ings  againft  him  are  legal  and  ftriCtly  regular)  feems  to 
be  not  at  all  of  a  piece  with  the  reft  of  the  humane 
treatment  of  prifoners  by  the  Englifli  law.  For  upon 
what  face  of  reafon  can  that  aftlftance  be  denied  to  fave 
the  life  of  a  man,  which  yet  is  allowed  him  in  profecu- 
tions  for  every  petty  trefpafs  ?  Nor  indeed  is  it,  ftriCtly 
fpeaking,  a  part  of  our  ancient  law )  for  the  Mirrour, 
having  obferved  the  neceftity  of  counfel  in  civil  fuits, 
“  who  know  how  to  forward  and  defend  the  caufe  by 
the  rules  of  law,  and  cuftoms  of  the  realm,”  immedi¬ 
ately  afterwards  fubjoins,  “  and  more  neceffary  are  they 
for  defence  upon  indictments  and  appeals  of  felony, 
than  upon  other  venial  caufes.”  And,  to  fay  the  truth, 
the  judges  themfelves  are  fo  fenfible  of  this  defeCt  in  our 
modern  praCtice,  that  they  feldom  fcruple  to  allow  a 
prifoner  counfel  to  ftand  by  him  at  the  bar,  and  to  in- 
ftruCl  him  what  queftions  toafk,  or  even  to  afk  queftions 
for  him,  with  regard  to  matters  of  faCt ;  for  as  to  mat¬ 
ters  of  law  arifing  on  the  trial,  they  are.  entitled  to 
the  aftlftance  of  counfel.  But  ftill  this  is  a  matter  of 
too  much  importance  to  be  left  to  the  good  pleafure 
of  any  judge,  3nd  is  worthy  the  interpofition  of  the  le- 
gifiature )  which  has  fliown  its  inclination  to  indulge 
3  0  2  prifoners 


T  R  I  [  476  ]  T  R  I 


Trial  prifoners  with  this  reafonable  affiftance,  by  ena£ling,  in 
N  ftatute  7  W.  III.  c.  3.  that  perfons  indited  for  iuch 
.  n  ^  ar^’<  high-treafon  as  works  a  corruption  of  the  blood  or  mif- 
prifonment  thereof  (except  treafon  in  counterfeiting  the 
king’s  coins  or  feals),  may  make  their  full  defence  by 
counfel,  not  exceeding  two,  to  be  named  by  the  prifoner, 
and  alfigned  by  the  court  or  judge  5  and  this  indulgence, 
by  ftatute  20  Geo.  II.  c.  30.  is  extended  to  parliamen¬ 
tary  impeachments  for  high-treafon,  which  were  excepted 
in  the  former  a£h 

When  the  evidence  on  both  Tides  is  clofed,  the  jury 
cannot  be  difcharged  (unlefs  in  cafes  of  evident  necefiity) 
till  they  have  given  in  their  VERDICT.  If  they  find 
the  prifoner  not  guilty,  he  is  then  for  ever  quit  and  dif¬ 
charged  of  the  accufation,  except  he  be  appealed  of  fe¬ 
lony  within  the  time  limited  by  law.  And  upon  fuch 
his  acquittal,  or  difcharge  for  want  of  profecution,  he 
fhall  be  immediately  fet  at  large  without  payment  of  any 
fee  to  the  gaoler.  But  if  the  jury  find  him  guilty,  he 
is  then  faid  to  be  convicted  of  the  crime  whereof  he  Hands 
indi£ted.  See  the  article  Conviction  ;  and,  fubfequent 
thereto,  the  articles  Judgement,  Attainder,  For¬ 
feiture,  Execution,  alio  Benefit  of  Clergy ,  Re¬ 
prieve,  Pardon. 

Trial,  in  Scotland.  See  Scots  Law . 

TRIANDRIA  (from  “  three,”  and  urn^  u  a  man 
or  hufband),”  the  name  of  the  third  clafs  in  Linnaeus’s 
fexual  fyftem,  confifting  of  plants  with  hermaphrodite 
flowers,  which  have  three  flamina  or  male  organs. 

TRIANGLE,  in  Geometry ,  a  figure  of  three  fides  and 
three  angles. 

TRIBE,  in  antiquity,  a  certain  quantity  or  number 
of  perfons,  when  a  divifion  was  made  of  a  city  or  people 
into  quarters  or  diftri&s. 

TRIBRACHYS,  in  Ancient  Poetry,  a  foot  confift¬ 
ing  of  three  fyllables,  and  thefe  all  fhort ;  as,  melius . 

TRIBUNAL,  in  general,  denotes  the  feat  of  a  judge, 
called  in  our  courts  bench . 

TRIBUNE,  among  the  ancient  Romans,  a  roagi- 
ftrate  chofen  out  of  the  commons,  to  protect  them 
againft  the  oppreflions  of  the  great,  and  to  defend  the  li¬ 
berty  of  the  people  againft  the  attempts  of  the  fenate 
and  confuls. 

The  tribunes  of  the  people  were  firft  eftablifhed  in  the 
year  of  the  Rome  259.  The  firft  defign  of  their  crea¬ 
tion  was  to  fhelter  the  people  from  the  cruelty  of  ufurers, 
and  to  engage  them  to  quit  the  Aventine  mount,  whi¬ 
ther  they  had  retired  in  difpleafure. 

Their  number  at  firft  was  but  two  \  but  the  next  year, 
under  the  confulate  of  A.  Pofthumius  Aruncius  and  Caf- 
fius  Vifcellinus,  there  were  three  more  added  \  and  this 
number  of  five  was  afterwards  increafed  by  L.  Trebonius 
to  ten. 

Military  TRIBUNE ,  an  officer  in  the  Roman  army, 
commander  in  chief  over  a  body  of  forces,  particularly 
the  divifion  of  a  legion  *,  much  the  fame  with  our  co¬ 
lonel,  or  the  French  maitre  de  camp. 

TRIBUTARY,  one  who  pays  tribute  to  another 


in  order  to  live  in  peace  with  or  fhare  in  his  pro-  Tribute 
te&ion.  .11 

TRIBUTE,  a  tax  or  impoft  which  one  prince  or  ^r^^r>e 
ftate  is  obliged  to  pay  to  another  as  a  token  of  de-  v  " 
pendence,  or  in  virtue  of  a  treaty,  and  as  a  purchafe 
of  peace. 

TRICEPS,  in  Anatomy .  See  there,  Tables  of  the 
Muscles 

TRICHECUS,  Walrus  }  a  genus  of  aquatic  ani¬ 
mals  belonging  to  the  clais  of  mammalia ,  and  order  of 
bruta.  See  Mammalia  Index. 

TRICHOMANES,  a  genus  of  plants  belonging  to 
the  clafs  of  cryptogamia ,  and  order  o i flic es.  See  Bo¬ 
tany  Index. 

TR1COCCEAL  (rgf< i  “  three,”  and  xoxjcot  u  a 
grain”),  the  name  of  Uie  38th  order  in  Linnaeus’s  Frag¬ 
ments  of  a  Natural  Method,  confifting  of  plants  with 
a  fingle  three-cornered  capfule,  having  three  cells,  or 
internal  di vifions,  each  containing  a  iingle  feed.  See 
Botany. 

TRICOSANTHES,  a  genus  of  plants  belonging 
to  the  clafs  of  ihoncecia ,  and  in  the  natural  fytiem  ran¬ 
ging  under  the  34th  order,  Cucurbit acece.  See  Botany 
Index . 

i  RID  ENT,  an  attribute  of  Neptune,  being  a  kind 
of  fcepLie  which  the  painters  and  poets  put  into  the 
hands  of  that  god,  in  form  of  a  fpear  or  foik  with  three 
teeth  •,  whence  the  ivord. 

TRIENNIAL,  an  epithet  applied  chiefly  to  offices 
or  employments  which  laft  for  three  years. 

TRIENS,  in  antiquity,  a  copper  money  of  the  va¬ 
lue  of  one- third  of  an  as,  which  on  one  fide  bore  a  Ja¬ 
nus’s  head,  and  on  the  other  a  water  rat. 

TRIENTALIS,  Chickweed  winter* green,  a 
genus  of  plants  belonging  to  the  clafs  of  heptandria,  and 
in  the  natural  fyftem  ranging  under  the  20th  order, 

Rot  acece.  See  EotaNY  Index. 

T  RIERS,  cr  T  reves.  See  Treves. 

TRIFOLIUM,  Trefoil,  or  Clover ,  a  genus  of 
plants  belonging  to  the  clais  of  diode tphia,  and  in  the 
natural  fyftem  langing  under  the  3 2d  order  Papilionacece. 

See  Botany  Index . 

TRIG  A,  in  antiquity,  denotes  a  kind  of  car  or  cha¬ 
riot  drawn  by  three  hori'es  j  whence  the  name. 

TRIG  LA,  a  genus  of  fifties  belonging  to  the  order 
of  thoracici.  See  ICHTHYOLOGY  Index. 

TRIGLOCHIN,  a  genus  of  plants  belonging  to  the 
clafs  of  hexandria,  and  in  the  natural  fyftem  ranging 
under  the  fifth  order,  Tripetaloidecc .  See  Botany 
Index . 

TRIGLYPHS,  in  ArchitcBure,  a  fort  of  ornament 
repeated  at  equal  intervals,  in  the  Doric  freeze. 

Dialing  Tricon .  See  Dialing. 

TRIGONALIS.  See  Pila. 

TRIGONELLA,  Fenugreek,  a  genus  of  plants 
belonging  to  the  clafs  of  diadelphia ,  and  in  the  natural 
fyftem  arranged  under  the  3 2d  order,  Papilionacea:.  See 
Botany  Index. 
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TRIGONOMETRY. 


Mature  and  nPRIGONOMETRY  is  the  application  of  arithme- 
Conftruc-  X  tic  to  geometry.  It  confifts  of  two  principal  parts, 


.  viz.  Plane  Trigonometry 

ronometri- 

cal  Tables.  KOMETRY. 


and  Spherical  1’rigo- 


Plane  trigonometry  treats  of  the  application  of  num¬ 
bers  to  determine  the  relations  of  the  fides  and  angles  of 
a  plane  triangle  to  one  another. 

Spherical  trigonometry  treats  of  the  application  of 
numbers  in  like  manner  to  fpherical  triangles  ;  the  na¬ 
ture  of  thefe  will  be  explained  in  the  courl'e  of  this  ar¬ 
ticle. 

Both  branches  of  the  fubjeft  depend  efientially  upon 
certain  numerical  tables,  the  nature  and  conftru£tion  of 
which  we  (hall  now  proceed  to  explain. 


SECTION  I. 

NATURE  AND  CONSTRUCTION  OF 
TRIGONOMETRICAL  TABLES. 

It  has  been  demonftrated  in  Geometry  (Theor.  31. 
Se£t.  IV.)  that  any  angles  at  the  centre  of  a  circle  have 
to  one  another  the  fame  proportion  as  the  arches  in¬ 
tercepted  between  the  lines  rvbich  contain  the  angles. 
Hence  it  is  eafy  to  infer,  that  an  angle  at  the  centre  of 
a  circle  has  the  fame  ratio  to  four  right  angles,  that  the 
arch  intercepted  between  the  lines  which  contain  the 
angle  has  to  the  whole  circumference.  It  alfo  follows 
that  we  may  employ  arches  of  a  circle  as  meafures  of 
angles,  and  thus  the  comparifon  of  angles  is  reduced  to 
the  comparifon  of  arches  of  a  circle.  From  this  prin¬ 
ciple  we  infer  the  confiftency  of  the  firft  of  the  following 
feries  of  definitions. 


Definitions. 

I.  If  two  ftraight  lines  interfeft  one  another  in  the 
centre  of  a  circle,  the  arch  of  the  circumference  inter¬ 
cepted  between  them  is  called  the  Meafure  of  the  angle 
which  they  contain.  Thus,  (Plate  DXXXVII.fig.  1.) 

Plate  the  arch  AB  is  the  meafure  of  the  angle  contained  by, 
BXXXVII.  the  lines  CA  and  and  CH. 

Hg-  *•  II.  If  the  circumference  of  a  circle  be  divided  into 
360  equal  parts,  each  of  thefe  is  called  a  Degree;  and 
if  a  degree  be  divided  into  60  equal  parts,  each  of  thefe 
is  called  a  Minute  ;  and  if  a  minute  be  divided  into  60 
equal  parts,  each  of  thefe  is  called  a  Second,  and  fo  on  } 
and  as  many  degrees,  minutes,  feconds,  &c.  as  are  in  any 
arch,  fo  many  degrees,  minutes,  feconds,  &c.  are  faid  to 
be  in  the  angle  meafured  by  that  arch. 

Cor.  1.  Any  arch  is  to  the  whole  circumference  of 
which  it  is  a  part,  as  the  number  of  degrees  and  parts 
of  a  degree  in  it  is  to  the  number  360.  And  any. 
angle  is  to  four  right  angles  as  the  number  of  degrees, 
&c.  in  the  arch  which  is  the  meafure  of  the  angle  to 
360. 

Cor.  2.  Hence  alfo  it  appears  that  the  arches  which 
meafure  the.  fame  angle,  whatever  be  the  radii  with 


which  they  are  deferibed,  contain  the  fame  number  of ^ature  anca 
degrees  and  parts  of  a  degree.  Conftruc- 

I  he  degrees,  minutes,  feconds,  &c.  contained  in  an  tioia  of  Tri- 
arch  or  angle  are  commonly  written  thus,  23*  29'  3 2" g°nometri- 
20"',  which  expreflion  means  23  degrees  29  minutes cal  T*bles‘. 
32  feconds  and  20  thirds.  v 

HI.  Two  angles  which  make  together  two  right 
angles,  alfo  two  arches  which  make  together  a  femi- 
circle,  are  called  the  Supplements  of  one  another. 

IV.  A  flraight  line  BG  drawn  through  B,  one  of 
the  extremities  of  the  arch  AB,  perpendicular  to  the  di¬ 
ameter  palling  through  the  other  extremity  A,  is  called 
the  Sine  of  the  arch  AC,  or  of  the  angle  ACB,  having 
arch  AB  for  its  meafure. 

Cor.  1.  The  line  of  a  quadrant  or  of  a  right  angle  isr 
equal  to  the  radius.- 

CoR.  2.  The  fine  of  an  arch  is  half  the  chord  of- 
twice  the  arch. 

V.  The  fegment  AG  of  the  diameter  intercepted 
between  its  extremity  and  the  fine  BG  is  called  the- 
V erfed  Sine  of  the  arch  AB,  or  of  the  angle  ACB. 

VI.  A  tlraight  line  AH  touching  the  circle  at  A* 

one  extremity  of  the  arch  AB,  and  meeting  the  diame¬ 
ter  CB  which  paffes  through  B  the  other  extremity,  is 
called  the  Tangent  of  the  arch  AB,  or  of  the  angle 
ACB.  S 

Cor.  The  tangent  of  half  a  right  angle  is  equal  to 
the  radius. 

VII.  The  ftraight  line  CH  between  the  centre  and 
the  extremity  of  the  tangent  AH  is  called  the  Secant  of 
the  arch  AB  or  of  the  angle  ACB. 

Cor.  to  Def.  4,  6,  7.  The  fine,  tangent,  and  fe¬ 
cant  of  any  angle  ACB,  are  alfo  the  fine,  tangent, 
and  fecant  of  its  fupplement  BCE.  For  by  the  de¬ 
finition,  BG  is  the  fine  of  the  angle  BCE  ;  and  if 
BC  be  produced  to  meet  the  circle  in  I,  then  AH  is 
the  tangent  and  CH  the  fecant  of  the  angle  ACI  or 
BCE.  5 

CoR.  to  Def.  4,  5,  6,  7.  The  fine,  verfed  fine,  tan¬ 
gent,  and  fecant  of  an  arch  which  is  the  meafure  of  the 
angle  ACB  is  to  the  fine,  verfed  fine,  and  fecant  of. 
any  other  arch  which  is  the  meafure  of  the  fame  angle 
as  the  radius  of  the  firft  arch  is  to  the  radius  of  the  ie-- 
cond: 

Let  BG,  fig.  2.  be  the  fine,  AG  the  verfed  fine,  Fig.  a. 
AH  the  tangent,  and  CH  the  fecant. of  the  arch  AB  to 
the  radius  CA  \  and  bg,  a g,  ah,  chx he  fame  things  to 
the  radius  Ca.  From  fimilar  triangles  BG  :  b g  ::  B*C  : 
b C;  and  becaufe  CG  :  Cg  (::*CB  :  Cb)  CA  :  Ca] 
therefore,  by  divifion  AG  :  ag  ::  CA  :  Ca  Alfo 
AH  :  ah  ::  CH  :  Ch  ::  CA  :  Ca. 

m  Hence  it  appears  that  if  tables  be  conftru&ed  exhi¬ 
biting  in  numbers  the- fines,  tangents,  and  verfed  fines  of 
certain  angles  to  a  given  radius,  they  will  exhibit  the 
ratios  of  the  fines,*  tangents,  and  verfed  fines  of  the  fame 
angles  to  any  radius  whatever.  In  fuch  tables,  which 
are  called  trigonometrical  tables,  the  radius  is  either 
fuppofed  1,  or  fome  number  in  the  feries  10,  ioo;  icoo,. 

&c, . 
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&c.  The  conftruftion  and  ufe  of  thefe  tables  we  fhall 
prefen tly  explain, 

VI II.  The  difference  between  any  angle  and  a  right 
angle,  or  between  any  arch  and  a  quadrant,  is  called  the 
Complement  of  that  angle,  or  of  that  arch.  Thus,  if 

Fig.  i.  the  angle  ACD,  fig.  I.  be  a  right  angle,  and  confe- 
quently  the  arch  AD,  which  is  its  meafure,  a  quadrant, 
the  angle  BCD  is  the  complement  of  the  angle  BCA, 
and  the  arch  BD  is  the  complement  of  the  arch  AB. 
Alfo  the  complement  of  the  obtufe  angle  BCE  is  BCD, 
its  excefs  above  a  right  angle  \  and  the  complement  of 
the  arch  BDE  is  the  arch  BD. 

IX.  The  fine,  tangent,  or  fecant  of  the  complement 
of  any  angle  is  called  the  cofine,  cotangent,  or  cofecant 
of  that  angle.  Thus,  fuppofing  the  angle  ACD  to  be 
aright  kngle,  then  BF=CG,  the  fine  of  the  angle 
BCD,  is  the  cofine  of  the  angle  BCA ;  DK,  the  tan¬ 
gent  of  the  angle  BCD,  is  the  cotangent  of  the  angle 
BCA,  and  CK,  the  fecant  of  the  angle  BCD,  is  the  co¬ 
fecant  of  the  angle  BCA. 

The  following  properties  of  the  lines  which  have 
been  defined  flow  immediately  from  their  pofition. 

1.  The  fum  of  the  fquares  of  the  fine  and  cofine  of 
any  angle  is  equal  to  the  fquare  of  the  radius.  For,  in 
the  right-angled  triangle  BGC,  BC*  ~  BG1  -|-  GC*, 
(Geometry,  Se&.  IV.  theor.  13.)  Now  BG  is  the 
fine,  and  CGiziBF  is  the  cofine  of  the  angle  BCA. 

2.  The  radius  is  a  mean  proportional  between  the 
tangent  of  any  angle  and  its  cotangent,  or  tan.  ACB  X 
cot.  ACBmrad.  \  For  fince  DK,  CA  are  parallel, 
the  angles  DKC,  HCA  are  equal ;  now  CDK,  CAH 
are  right  angles,  therefore  the  triangles  CDK,  HCA 
are  fimilar,  and  therefore  AH  :  AC  : :  CD  or  AC  :  DK, 
and  AC*=rAHx-DK. 

3.  The  radius  is  a  mean  proportional  between  the  co¬ 
fine  and  fecant  of  any  angle.  Or  cof.  ACB'Xfec-ACB 
zzrad*.  For  the  triangles  CGB,  CAH  are  fimilar  \ 
therefore  CG  :  CB  or  CA  : :  CA  :  CH. 

4.  The  tangent  of  an  arch  is  a  fourth  proportional 
to  its  cofine,  its  fine  and  the  radius,  or  tan.  ACB  = 

finv4£gxrad.  For,  from  fimilar  triangles  CG  :  GB 
cof.  ACB  ’  & 

::  CA  :  AH. 

Trigonometrical  tables  ufually  exhibit  the  fines,  tan¬ 
gents,  and  fecants  of  all  angles  which  can  be  exprefied 
by  an  exa£l  number  of  degrees  and  minutes  from  1  mi¬ 
nute  to  90  degrees,  or  a  right  angle.  Thefe  may  be 
computed  in  various  ways,  the  moft  elementary  is  t& 
calculate  them  by  the  help  of  principles  deducible  im¬ 
mediately  from  the  elements  of  geometry. 

It  has  been  demonftrated  in  GEOMETRY,  (Se£h  V. 
prob.  22.)  that  the  chord  of  one-fixth  of  the  circumfer¬ 
ence,  or  an  arch  of  6o°,  is  equal  to  the  radius ;  therefore, 
if  BD  be  an  arch  of  30°,  its  fine  BF  will  be  half  the 
radi/us  (cor.  2.  def.  4.).  Xet  us  fuppofe  the  radius  to 
be  exprefied  by  unity,  or  1,  then  fin.  300— ?  now 
fince  a  being  put  for  any  arch,  cof.  *  #-f-fin.3  tfrrrad.3 
(where  by  cof.3  a  is  meant  the  fquare  of  the  number  ex¬ 
prefling  the  cofine  of  the  arch  a ,  &c.)  and  as  fin.3  30° 
therefore  cof.3  30°n:i — &c.  Cof.  30*= 
^V3=-866o254°38-  .  .  . 

It  has  been  demonflrated  in  the  arithmetic  of  fines 
(Algebra,  §  356.)  that  2  cof.3#—  1  -f- cof.  2#;  hence  we 
have  the  following  formula  for  finding  the  cofine  of  an 
arch,  having  given  the  cofine  of  its  double  5  cof  a  zz 

1 


/ 


By  this  formula  from  the  cofine  of  30°  Conftruc- 
2  .  tion  of  Tri- 

we  may  find  that  of  15,  and  again  from  cof.  150  we  gonometri- 
may  find  cof.  70  30',  and  proceeding  in  this  way  we  cal  Tables, 
may  find  the  cofines  of  30  45',  i°  52'  30",  and  fo  on,  u"~*’Y“~*i 
till  after  11  bife&ions  the  cofine  of  52"  44'"  3lT  45*  is 
found  y  we  may  then  find  the  fine  of  this  arch  by  the 
formula  fin.  #=  ^(1 — cof.3#).  Now,  as  from  the  na¬ 
ture  of  a  circle  the  ratio  of  an  arch  to  its  fine  appioaches 
continually  to  that  of  equality,  when  the  arch  is  conti¬ 
nually  diminifhed,  it  follows  that  the  fines  of  very  fmall 
arches  will  be  very  nearly  to  one  another  as  the  arches 
themfelves  :  Therefore,  as  52"  44'"  3iT  45T  to  i'  fo  is 
the  fine  of  the  former  arch  to  the  fine  of  the  latter. 

By  performing  all  the  calculations  which  we  have 
here  indicated,  it  will  be  found  that  the  fine  of  i'  is 
.0002908882. 

It  has  been  fhewn  in  the  arithmetic  of  fines  (Alge¬ 
bra,  §  355*)  that  a  and  b  being  put  for  any  two 
arches,  fin.  (#-}-£)  —  2  cof.  b  fin.  a  —  fia  ( a — Z>),  hence 
putting  i'  for  by  and  i',  2',  3',  &c.  fucceffively  for  #, 
we  have, 

fin.  2'zz2  cof.  I'xfin* 

fin.  3'=  2  cof.  j'xfim  2' — fin.  1', 

fin.  4'=: 2  cof.  i'xfin*  3' — fin.  2', 

&x. 

In  this  way  the  fines  for  every  minute  of  the  quadrant 
may  be  computed,  and  as  the  multiplier  cof.  i'  remains 
always  the  fame,  the  calculation  is  eafy.  If  inftead  of 
i',  the  common  difference  of  the  feries  of  arches  were 
any  other  angle,  the  very  fame  formula  would  apply. 

The  fines,  and  confequently  the  cofines  of  any  num¬ 
ber  of  arches  being  fuppofed  found,  their  tangents  may 

be  found  by  confidering  that  tan.  azz  ?  and  their 


fecants  from  the  formula  fee.  azz- 


cof.  , 


We  have  here  very  briefly  indicated  the  manner  of 
conftru&ing  the  trigonometrical  canon ,  as  it  is  fometimes 
called.  There  are,  however,  various  properties  of  fines, 
tangents,  &c.  which  greatly  facilitate  the  a&ual  cal¬ 
culation  of  the  numbers,  thefe  the  reader  will  find  de¬ 
tailed  in  Algebra,  Se&.  XXV.  which  treats  exprefsly* 
of  the  Arithmetic  of  Sines, 

The  moft  expeditious  mode  of  computing  the  fine  or 
cofine  of  a  fingle  angle  is  by  means  of  infinite  feries  : 
The  inveftigation  of  thefe  is  given  in  Fluxions,  $  70.  ^ 
and  it  is  there  fhewn  that  if  a  denote  any  arch,  then, 
the  radius  being  exprefied  by  1, 


fin.  azza- 


1*2*3  1  ’ 2  *  3  *  4 ’ 5 


&c. 


cof.  azz  1- 


1-2  *  I *2*3*4 


&c. 


To  apply  thefe  we  mufl  have  the  arch  exprefied  in  parts 
of  the  radius,  which  requires  that  we  know  the  pro¬ 
portion  of  the  diameter  of  the  circle  to  its  circumference. 
We  have  inveftigated  this  proportion  in  Geometry, 
Prop.  6.  Se£h  vi.  j  alfo  in  Fluxions,  §  137. ;  and  fub- 
fequently  in  the  article  entitled  Squaring  the  Circle.. 

From  thefe  feries  others  may  be  found  which  fhall 
exprefs  the  tangent  and  fecant.  Thus  becaufe  tan. 


azz 
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fill  ^ 

a — ,  we  get,  after  dividing  the  feries  for  the  fine 
col,  a 

by  that  for  the  cofine, 


tan.  a~a-j- 


3 


2  as  i*j  a1 


1 5  315 


+  &c. 


And  in  like  manner,  dividing  unity  by  the  feries  for 

cof.  a,  becaufe  fee.  az r—^—,  we  get 
’  col.  a  ° 


fee.  azz I 


5  a% 

H 


6 1  a6 
720 


+  &c. 


We  {hall  conclude  what  we  propofed  to  fay  on  the 
conftrudtion  of  the  tables,  by  referring  fuch  of  our 
readers  as  wifh  for  more  extenfive  information  on  this 
fubjedl  to  Dr  Hutton’s  Introdu&ion  to  his  excellent 
Mathematical  tables  }  alfo  to  the  treatifes  which  treat 
exprefsly  of  trigonometry,  among  which  are  thofe  of 
Emerfon ,  Simpfon ,  Bonnycajlle ,  Cagnoli ,  Mauduit ,  La¬ 
croix,  Legendre.  In  particular,  we  refer  to  an  excel¬ 
lent  treatife  on  the  fubjeft  by  Mr  R.  Woodhoufe  of 
Caius  college,  Cambridge. 

Defcription  of  the  Table  of  Logarithmic  Sines ,  &c. 

That  trigonometrical  tables  may  be  extenfively  ufe- 
ful,  they  ought  to  contain  not  only  the  fine,  tangent, 
and  fecant  to  every  minute  of  the  quadrant,  but  alfo  the 
logarithms  of  thefe  numbers  ,  and  thefe  are  given  in 
Dr  Hutton’s  Mathematical  Tables,  a  work  which  w^e 
have  already  mentioned  }  as,  however,  the  fines,  &c.  or 
the  natural  fines,  &:c.  as  they  are  called,  are  much  lefs 
frequently  wanted  than  their  logarithms,  we  have  only 
given  a  table  of  the  latter.  See  Logarithms. 

This  table  contains  the  logarithms  of  the  fines  and 
tangents,  or  the  logarithmic  fines  and  tangents,  to  every 
minute  of  the  quadrant,  the  degrees  at  top  and  minutes 
defeending  down  the  left-hand  fide,  as  far  as  450,  and 
from  thence  returning  with  the  degrees  at  the  bottom 
and  the  minutes  afeending  by  the  right  hand  fide  to 
90°,  in  fuch  a  manner  that  any  arch  on  the  one  fide  is 
in  the  fame  line  with  its  complement  on  the  other,  the 
refpe&ive  fines,  cofines,  tangents,  and  cotangents,  being 
in  the  fame  line  with  the  minutes,  and  on  the  columns 
figured  with  their  refpe&ive  names  at  top  when  the  de¬ 
grees  are  at  top,  but  at  the  bottom  when  the  degrees 
are  at  the  bottom.  The  differences  of  the  fines  and 
cofines  are  placed  in  columns  to  the  right-hand,  marked 
D  5  and  the  differences  of  the  tangents  and  cotangents 
are  placed  in  a  column  between  them,  each  difference 
belonging  equally  to  the  columns  on  both  fides  of  it. 
Alfo  each  differential  number  is  fet  oppofite  the  fpace 
between  the  numbers  wdiofe  difference  it  is.  All  this 
will  be  evident  by  infpetffing  the  table  itfelf. 

There  are  no  logarithmic  fecants  in  the  table,  but 
thefe  are  eafily  had  from  the  cofines  \  for  fince  fee.  azzz 
rad  * 

~£"ai  therefore,  log.  fee.  azz2  log.  rad. — log.  cof.  a  $ 

now  log.  rad.  mo,  therefore  the  log.  fecant  of  any  arch 
is  had  by  fubtra&ing  its  log.  cofine  from  20. 

The  log.  fine,  log.  tangent,  or  log.  fecant  of  any 
angle  is  expreffed  by  the  fame  numbers  as  the  log.  fine, 
log.  tangent,  or  log.  fecant  of  its  fupplement ;  there¬ 
fore,  when  an  angle  exceeds  90°,  fubtradl  it  from  x8o° 
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and  take  the  log.  fine,  &c.  of  the  remainder  for  that  ofNature  and 
the  angle.  Conftruc- 

To  find  the  log.  fine  of  any  angle  expreffed  by  de-  gonometru" 
grees  and  minutes.  If  the  angle  be  lefs  than  450,  lookCal  Table*, 
for  the  number  of  degrees  at  the  top,  and  oppofite  to  v'""  * 
the  minutes  on  the  left  hand  will  be  found  the  fine  re¬ 
quired  ;  thus  the  log.  fine  of  8°  io'  is  9.15245.  But  if 
the  angle  be  450  or  more  than  450,  look  for  the  degrees 
at  the  bottom  and  the  minutes  on  the  right  hand,  and  op¬ 
pofite  will  be  found  the  log.  fine  required.  Thus  the 
log.  fine  of  58°  12'  is  9*92936.  The  very  fame  direc¬ 
tions  apply  for  the  cofine,  tangent,  and  cotangent  \  and 
from  what  has  been  faid,  the  manner  of  finding  the 
angle  to  degrees  and  minutes,  having  given  its  fine,  &c. 
muft  be  obvious. 

If  the  angle  confifts  of  degrees,  minutes,  and  feconds, 
find  the  fine  or  tangent  to  the  degrees  and  minutes,  and 
add  to  this  a  proportional  part  of  the  difference  given 
in  the  column  of  differences  for  the  feconds,  obferving 
that  the  whole  difference  correfponds  to  i'  or  60".  Thus 
to  find  the  log.  fine  of  30°  23'  28"  5  firft  the  fine  of 
30°  23'  is  9.70396.  The  difference  is  21.  As  60"  : 

28  X  21 

28"  21  :  — — — mo  nearly,  the  part  of  the  differ¬ 
ence  to  be  added,  therefore  the  fine  of  qo°  2V  28"  is 
9.70406. 

On  the  contrary,  let  it  be  required  to  find  the  angle 
correfponding  to  the  tangent  IO.14152. 

The  next  lefs  tangent  in  the  table  is  10.14140,  which 
correfponds  to  540  10' ;  the  difference  between  the  pro¬ 
pofed  tangent  and  next  lefs  is  1 2  5  and  the  difference 
between  the  next  lefs  and  next  greater,  as  given  in  the 

table,  is  26 ;  therefore,  26  :  12  ::  60"  ;  — ;  28" 

26 

nearly,  hence  the  angle  correfponding  to  the  propofed 
log.  tangent  is  540  10'  28//. 

SECTION  II. 

PLANE  TRIGONOMETRY. 

The  following  propofitions  exprefs  as  many  of  the 
properties  of  plane  triangles  as  are  effentially  neceffary  in 
plane  trigonometry. 

Theor.  I. 

In  a  right-angled  plane  triangle,  as  the  hypothe- 
nufe  is  to  either  of  the  fides,  fo  is  the  radius  to 
the  fine  of  the  angle  oppofite  to  that  fide  ;  and 
as  either  of  the  fides  to  the  other  fide,  fo  is  the 
radius  to  the  tangent  of  the  angle  oppofite  to 
that  fide. 

Let  ABC  be  a  right-angled  plane  triangle  (fig.  3.),  . 

of  which  AC  is  the  hypothenufe.  On  A  as  a  centre  Flg‘ 
with  any  radius,  deferibe  the  arch  DE  ;  draw  EG  at 
right  angles  to  AB,  and  draw  DF  touching  the  circle  at 
D,  and  meeting  AC  in  F.  Then  EG  is  the  fine  of 
the  angle  A  to  the  radius  AD  or  AE,  and  DF  is  its 
tangent. 

The  triangles  AGE,  ADF  are  manifeftly  fimilar  to 
the  triangle  ABC.  Therefore  AC  :  CB  ::  AE  :  EG  ; 
that  is,  AC  :  CB  ::  rad  :  fin.  A. 

Again, 
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Plane  Tri-  Again,  AB  :  BC  :  :  AD  :  DF ;  that  is  AB  :  BC  :  : 

gonometry.  rad_  .  tan.  A< 

Cor.  In  a  right-angled  triangle,  as  the  hypothenufe 
to  either  of  the  fides,  fo  is  the  fecant  of  the  acute  angle 
adjacent  to  that  fide  t©  the  radius.  For  AF  is  the  fecant 
of  the  angle  A  to  the  radius  AD  ;  and  AC  :  AB  ::  AF 
:  AD,  that  is,  AC  :  AB  ::  fee.  A  :  rad. 

Note .  This  proportion  is  moft  eafily  remembered 
when  dated  thus.  If  in  a  right-angled  triangle  the  hypo¬ 
thenufe  he  made  the  radius ,  the  ftdes  become  the  fnes  of 
the  oppofte  angles  ;  and  if  one  of  the  fdes  be  made  the 
radius,  the  other  fide  becomes  the  tangent  of  the  oppofte 
angle ,  and  the  hypothenufe  its  fecant . 

Theor.  II. 

The  fides  of  a  plane  triangle  are  to  one  another  as 
the  fines  of  the  oppofite  angles. 

Fig.  4.  From  B  any  angle  of  the  triangle  ABC  (fig.  4.),  draw 
BD  perpendicular  to  AC.  Then,  by  lad  theorem, 

AB  :  BD  ::  rad.  :  fin.  A, 
alfo  BD  :  BC  ::  fin.  C  :  rad. 

therefore  ex  equo  inverfely  (Geometry,  Se£l.  III. 
Theor.  7.),  AB  :  BC  ::  fin.  C  :  fin.  A. 

Theor.  III. 


If 


Theor.  IV. 


Plane  Tri¬ 
gonometry. 


a  perpendicular  be  drawn  from  any  angle  of  a 
triangle  to  the  oppofite  fide  or  bafe  *,  the  fum  of 
the  fegments  of  the  bafe  is  to  the  fum  of  the 
other  two  fides  as  the  difference  of  thefe  fides 
to  the  difference  of  the  fegments  of  the  bafe. 


Let  ABC  be  a  triangle  (fig.  6.),  and  BD  a  perpen-  Fig.  6. 
dicular  drawn  to  the  bafe  from  the  oppofite  angle  : 

AD+DC  :  AB+BC  ::  AB— BC  :  AD— DC. 

On,  B  as  a  centre  with  the  radius  BC,  deferibe  a 
circle  meeting  AC  in  E,  and  AB  in  G,  and  the  fame 
line  produced  in  F.  Then  AC  :  AF  ::  AG  :  AE  j 
now  AF  z:  AB-fBC,  and  AGzr  AB — BC,  and  be- 
caufe  ED  =  DC,  AE  (or  AD  —  DE)  =  AD  —DC, 
therefore  AC  :  AB  +  BC  ::  AB— BC  :  AD— DC. 


Problem. 

Having  given  the  fum  of  any  two  quantities  and  alfo 
their  difference,  to  find  each  of  the  quantities. 

Solution.  To  half  the  fum  add  half  the  difference 
of  the  quantities,  and  it  will  give  the  greater  ;  and  from 
half  the  fum  fubtraft  half  the  difference,  and  it  will  give 
the  lefs. 

A  E  D  B  C. 


The  fum  of  any  two  fides  of  a  triangle  is  to  their 
difference  as  the  tangent  of  half  the  fum  of  the 
angles  oppofite  to  thefe  fides  to  the  tangent  of 
half  their  difference. 

5*  Let  ABC,  fig.  5.  be  a  triangle;  AB  +  BC  :  AB 
— BC  ::  tan.T(^LBCA+^LBAC):tan+(^LBCA 
— ^BAC). 

In  AB  produced  take  BE— BC,  and  on  B  as  a  cen¬ 
tre  with  BC  or  BE  as  a  radius,  deferibe  the  femicircle 
ECF  meeting  AC  in  D  ;  join  BD,  CF,  and  CE,  and 
from  F  draw  FG  parallel  to  AC,  meeting  CE  in  G. 

Becaufe  the  angles  CFE,  CBE,  fiand  on  the  fame 
arch  CE,  and  the  former  is  at  the  circumference  of  the 
circle,  and  the  latter  at  the  centre ;  therefore,  the 
angle  CFE  is  half  the  angle  CBE  (Geometry, 
Seft.  II.  Theor.  XIV.)  ;  but  the  angle  CBE  is  the  fum 
of  the  angles  BAC,  BCA  (Geometry,  Sett.  I.  Theor. 
XXIII.)  j  therefore  the  angle  CFE  is  half  the  fum  of 
the  angles  BCA,  BAC. 

Becaufe  the  angle  BDC  is  the  fum  of  the  angles 
BAC,  ABD,  therefore  the  angle  ABD  is  the  difference 
between  the  angles  BDC,  BAD  ;  but  fince  BDi=BC, 
the  angle  BDC  is  equal  to  BCD  or  BCA,  therefore 
ABD  is  th  difference  of  the  angles  BCA,  BAC;  but 
ABD,  or  FBD,  being  an  angle  at  the  centre  of  the 
circle,  is  double  the  angle  FCD  at  the  circumference, 
which  laft  is  equal  to  the  alternate  angle  CFG  ;  there- 
-  fore  the  angle  CFG  is  half  the  difference  of  the  angles 
BCA,  BAC. 

Becaufe  CE  is  manifefily  the  tangent  of  the  angle 
CFE  to  the  radius  CF  and  CG  the  tangent  of  the  angle 
CFG  to  the  fame  radius  ;  therefore  CE  :  CG  ::  tan. 
CFE  :  tan.  CFG.  that  is,  CE  ;  CG  ::  tan.  -J-  (BCA  + 
BAC)  :  tan.  4  (BCA — BAC)  ;  but  becaufe  FG  is  pa¬ 
rallel  m  AC.  CE  :  CG  ::  AE  :  AF,  that  is,  CE  :  CG 
::  A  B  +  BC  :  A  R  —  BC.  therefore  A  B  +  BC  :  AB 
—  BC  :  tan.  4(BCA+BAC)  tan.  J  (BCA — BAC). 

2 


For  let  the  greater  of  the  two  quantities  be  expreffed 
by  the  line  AB,  and  the  lefs  by  BC  ;  bifett  AC  in  D, 
and  take  DE  equal  to  DB,  then  AEr BC,  and  AB 
— BC  =:  AB — AEnrEB,  and  4  (AB— BC)  =  DB  ; 
alfo  -4  (.AB  +  BC)— AD  ;  now  AB  —  AD  +  DB  and 
BC— AD — DB,  therefore  the  truth  of  the  folution  is 
evident. 

In  a  plane  triangle  there  are  five  diftin£t  parts, 
which  are  fo  conne£led  with  one  another,  that  any 
three  of  them  being  given,  the  remaining  two  may  be 
found  ;  thefe  are,  the  three  fides  and  any  two  of  the 
three  angles ;  as  to  the  remaining  angle,  that  depends 
entirely  upon  the  other  two,  and  may  be  found  from 
them  independent  of  the  fides. 

If  one  of  the  angles  be  a  right  angle,  then  the  num¬ 
ber  of  parts  is  reduced  to  four,  and  of  thefe,  any  two 
being  given,  the  remaining  two  may  be  found. 


Solution  of  the  Cafes  of  Right-angled  Plane  Triangles, 

In  right-angled  triangles  there  are  four  cafes  which 
may  be  refolved  by  the  firft  theorem. 

Case  i.  The  hypothenufe  AC  (fig.  7.)  and  an  angle 
A  being  given,  to  find  the  fides  AB,  BC  about  the 
right  angle. 


Solution. 


Rad. 

Rad. 


fin.  A 
cof.  A 


AC  :  P>C, 
AC  :  AB. 


Fig.  7. 


Example.  In  the  triangle  ABC,  let  the  hypothenufe 
AC  be  144,  and  the  angle  A  390  22'.  Required  the 
fides  AB  and  BC. 


To  find  AB. 

Logarithms. 

Rad.  -  -  10.00000 


Rad. 


To  find  BC. 

Log. 

-  10.00000 


Sin.  A  390  22' 
A  C  1 44 

BC=9i.3 


9-80228 

2.15836 

1.96064 


Cof.  A  39*  22'  9.88824 
AC  144  2.15836 


AB=iii.3 


2.04660 

Here 
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Plane  Tri-  Here  the  logarithms  of  the  fecond  and  third  terms  Solution.  Firft  fubtraft  the  fum  of  the  angles  A  and  Plane  Tri¬ 
gonometry.  are  added,  and  the  logarithm  of  the  firft  term  fubtrad-  B  from  180°,  and  the  remainder  is  the  angle  C  ;  then  g°nometrr 
ed  or  rejeded  from  the  fum.  AC  and  BC  are  to  be  found  from  thefe  proportions. 


Fig.  1. 


Case  2.  A  fide  AB,  and  an  acute  angle  A  (and 
confequently  the  other  angle  C)  being  given,  to  find 
the  hypothenufe  AC,  and  remaining  fide  BC. 


Solution. 


Cof.  A  :  rad. 
Rad.  :  tan.  A 


AB  :  AC, 
AB  :  BC. 


Example .  In  the  triangle  ABC  are  given  AB  20 8, 
and  the  angle  A  350  16',  to  find  AC  and  BC. 


To  find  AC. 

Cof.  A  350  16'  9.91 194 

To  find  BC. 

Rad.  -  -  10.00000 

Rad.  -  -  - 

AB  208 

10.00000 
2.3 1806 

Tan.  A  350  16'  9.84952 
AB  208  -  2.31806 

12.31806 

BC=zi47.i  2.16758 

AC=254.7 

2.40612 

Case  3.  The  hypothenufe  AC  and  a  fide  AB  being 
given,  to  find  the  angle  A  (and  confequently  C)  and 
the  fide  BC. 


Solution. 


C  AC 
I  Rad. 


AB 
fin.  A 


rad.'.*  cof.  A, 
AC  :  BC. 


Example .  Let  the  hypothenufe  AC  be  272,  and  the 
fide  AB  232.  Required  the  angle  A  and  the  fide 
BC. 


To  find  A 

AC  272  -  2.43457 

AB  232  -  2.36549 
Rad.  -  -  10.00000 


12.36549 
Cof.  A =31°  28'  9.93092 


To  find  BC. 

Rad.  -  -  10.00000 

Sin.  A  3 1°  28'  9.7 1 767 

AC  272  -  2.43457 

BC  142  -  2.15224 


Sin.  C  :  Sin.  B  ::  AB  :  AC, 

Sin.  C  :  Sin.  A  ::  AB  :  BC. 

The  truth  of  this  folution  is  obvious  from  Theor.  II. 


Example .  In  the  triangle  ABC  are  given  the  fide 
ABrz266,  the  angle  A  38°  40',  the  angle  B  7  2°  16'$ 
to  find  the  fides  AC, and  BC. 

Firft,  A -f- Bzr  1  io°  56',  and  180° — iio°56'=69° 
4'=C. 


Sin.  C  69°  4'  9.97035 


Sin.  B  720  1 6'  9.97886 

AB  2 66  -  2.42488 


I2*4°374 


AC=27i-3  2.43339 


Sin.  C  69°  4'  9.97035 


Sin.  A  38°  40'  9.79573 

AB  266  -  2.42488 


12.22061 


BC=:i77.9  2.25026 


Case  2.  Two  fides  AC,  CB  (fig.  9.),  and  the  angle  Fig. 
A  oppofite  to  one  of  them,  being  given  \  to  find  tile 
other  angles  B,  C,  and  alfo  the  other  fide  AB. 

Solution.  The  angle  B  is  found  by  this  propor¬ 
tion. 


CB  :  AC  ::  fin.  A  :  fin.  B. 


When  CB  is  lefs  than  CA,  the  angle  B  admits  of 
two  values,  one  of  which  is  the  fupplement  of  the  other ; 
becaufe,  correfponding  to  the  fame  value  of  the  fide 
AC,  and  the  angle  A,  the  fide  BC  may  evidently  have 
two  diftinft  politions,  viz.  CB,  C  b .  The  angle  CBA 
and  its  fupplement  C  b  A  being  found,  the  angle 
ACB,  alfo  the  angle  AC  b  may  be  found,  by  fub- 
tra&ing  the  fum  of  the  twro  known  angles  from  1 8o°f 
and  then  AB  and  A  b  may  be  found  by  thefe  propor¬ 
tions. 


Case  4.  The  fides  AB  and  BC  about  the  right 
angle  being  given,  to  find  the  angle  A  (and  thence  C) 
and  the  hypothenufe  AC. 

Solution.  $  r  ^  :  :  ^  : 

i  Cof.  A  :  rad. :  AB  :  AC. 

Example.  Let  the  fide  AB  be  186,  the  fide  BC 
152.  Required  the  angle  A, and  the  hypothenufe  AC. 


To  find  A.  To  find  AC. 


AB  186  -  2.26951 

Cof.  A.  39*  15'  9.88896 

BC  152  -  2.18184 

Rad.  -  -  10.00000 

Rad.  -  -  10.00000 

AB  186  -  2.26951 

12.18184 

22.26951 

Tan.  A=39°  15'  9.91233 

AC=24o.2  2.38055 

1 

Solution  of  the  Cafes  of  Oblique-angled  Triangles . 

In  oblique-angled  triangles  there  are  alfo  four  cafes, 
which,  with  their  folutions,  are  as  follows. 

Case  i.  Two  angles  A  and  B,  and  a  fide  AB  be¬ 
ing  given, -to  find  the  other  fides  AC,  BC. 

Vol.  XX.  Part  II.  ) 


Sin.  A  :  Sin.  ACB  ::  CB  :  AB, 

Sin.  A  :  Sin.  AC  b  ::  CB  or  Cb  :  A  b. 

This  is  called  the  ambiguous  cafe,  on  account  of  the 
angle  B  and  the  fide  AB  having  fometimes  two  va¬ 
lues. 

This  folution,  like  the  laft,  is  deduced  from  Theo¬ 
rem  II. 

Example .  Suppofe  AC  225,  BC  180,  and  the  angle 
A  420  20'  \  to  find  the  remaining  parts. 


CB  180 

2.25527 

AC  225 

2-3521* 

Sin.  A  4  20  20' 

9.82830 

12.18048 

Sin.  ABCzr57®  20 

Or  fin.  A  b  C=ri2  2  40 

9.92521 

In  the  triangle  ACB  we  have  now  the  fide  AC  and  t;he 
angles  CAB,  CBA,  therefore  the  remaining  angle 
ACB  and  fide  AB  may  be  found  by  Cafe  1.  ;  and  the 
fame  is  true  of  the  triangle  AC  b4 

3  P 


* 


Case 
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Plane  Tri-  Case  3.  Two  Tides  CA,  CB  and  the  included  angle 
gonometry  q  being  given,  to  find  the  remaining  angles  B,  A,  and 
v  fide  AB. 

Solution.  Find  AC  +  CB,  the  fum  of  the  Tides, 
and  AC — CB  their  difference;  alfo  find  the  fum  of 
the  angles  A  and  B  (that  fum  is  the  fupplement  of  C), 
and  half  that  fum  ;  then  half  the  difference  of  the 
angles  will  be  got  from  this  proportion.  (See  Theor. 

III.). 

AC+CB  :  AC— CB  ::  tan.  }  (B  +A)  :  tan.  }  (B— A). 

'Having  now  the  fum  and  difference  of  the  angles  B  and 
A,  the  angles  will  be  found  by  the  rule  given  in  the 
problem  following  Theor.  IV. 

The  remaining  fide  may  be  found  by  either  of  thefe 
proportions. 

Sin.  B  :  fin.  C  ::  AC  :  AB ;  or  fin.  A  :  fin.  C  ::  BC  :  AB. 

Example.  Let  AC  be  128,  CB  90,  and  the  angle 
C  48°  12'.  Required  the  remaining  parts  of  the  tri- 
tmgle, 

AC  +  CB  218  -  2.33846 


AC  —  CB  38  -  1 .57978 

tan.  i  (B  +  A)  65°  54'  10.34938 


I  I.92916 

tan.  -f-  (B — A)  210  17'  9-59070 

lienee  by  the  given  rule  in  the  above-mentioned  pro¬ 
blem,  B~87°  ii',  A=43°  37'.  As  we  now  know  all 
the  angles  and  two  Tides,  the  remaining  fide  may  be 
found  by  Cafe  I. 

Fig.  10.  Case  4.  The  three  lides  AB,  BC  and  AC  (fig.  10.) 
being  given,  to  find  the  three  angles  A,  B,  C. 

Solution.  Let  fall  a  perpendicular  CD  upon  the 
greateft  of  the  three  fides  from  the  oppofite  angle. 
Then  find  the  difference  between  AD  and  DB  by  this 
proportion. 

AB  :  AC+CB  ::  AC  — CB  :  AD  —  DB. 

The  fegments  AD,  DB  may  now  be  found  feverally 
by  the  rule  given  for  finding  each  of  the  quantities 
whofe  fum  and  difference  is  given,  and  then  the  angles 
A  and  B  may  be  found  by  the  following  propor¬ 
tions. 

CA  :  AD  ::  rad.  :  cof.  A, 

CB  :  BD  ::  rad.  :  cof.  B. 

The  angles  A,  B  being  found,  C  of  courfe  is  known. 
The  fir  ft  part  of  this  folution  follows  from  Theor.  IV. 
The  latter  part  from  Theor.  I. 

Example.  Let  AB  be  125,  AC  105,  and  BC  95. 
Required  the  angles. 

In  this  cafe  AC+BC=20o,  AC  —  BC=io,  there¬ 
fore  we  have  * 

125  :  200  ::  10  :  AD — DBzr:-00  —  T°  r=  16. 

125 

Now  AD+DB=2X25,  therefore  AD~70.5  DB=r 

5+5* 


To  find  A. 

AC  105  -  2.02119 

rp  .  1  «  Spherical 

iohndB.  Trigonome- 

BC  95  -  I.97772  try. 

AD  70.5  -  1.84819 

BD  54.5  - 

1.73640 

Rad.  -  io.ocooo 

Rad. 

IOOCOOO 

1 1 .848 1 9 

1 1.73640 

Cof.  A  470  49'  9.82700 

Cof.  B  550  - 

9.75868 

For  the  application  of  plane  trigonometry,  fee  Men¬ 
suration,  Se£f.  I. 


SECTION  III. 

SPHERICAL  TRIGONOMETRY. 

Theor.  I. 

If  a  fphere  be  cut  by  a  plane  through  the  centre* 

the  fedlion  is  a  circle. 

The  truth  of  this  propofition  is  evident  From  the  de¬ 
finition  of  a  fphere.  See  Geometry,  Sedh  IX.  Def.  3* 

Definitions. 

I.  Any  circle  which  is  a  fe&ion  of  a  fphere  by  a 
plane  palling  through  its  centre,  is  called  a  great  circle 
of  the  fphere. 

Cor.  All  great  circles  of  a  fphere  are  equal,  and  the 
centre  of  the  fphere  is  their  common  centre,  and* any 
two  of  them  bifedt  one  another. 

II.  The  pole  of  a  great  circle  of  the  fphere  is  a  point 
in  the  Tuperficies  of  the  fphere  from  which  all  ftraight 
lines  drawn  to  the  circumference  of  the  circle  are  e- 
qual. 

III.  A  fpherical  angle  is  that  which  on  the  fuperficies 
of  a  fphere  is  contained  by  two  arches  of  great  circles, 
and  is  the  fame  .with  the  inclination  of  the  planes  of 
thefe  great  circles. 

IV.  A  fpherical  triangle  is  a  figure  upon  the  fuperfi¬ 
cies  of  a  fphere  comprehended  by  three  arches  of  three 
great  circles,  each  of  which  is  lefs  than  a  femiciicle. 

Theor.  II. 

The  arch  df  a  great  circle  between  the  pole  and 

and  the  circumference  of  another  circle  is  a 

quadrant. 

Let  ABC  be  a  great  circle,  (fig.  1  k)  and  D  itSp.  ^ 
pole  ;  let  the  great  circle  ADC  pafs  through  D,  and 
let  AEC  be  the  common  fedlion  of  the  planes  of  the 
two  circles,  which  will  pafs  through  E  the  centre  of 
the  circle  ;  join  DA,  DC.  Becaufe  the  chord  DA  is 
equal  to  the  chord  DC,  (Def.  2.)  the  arch  DA  is  equal 
to  the  arch  DC  ;  now  ADC  is  a  femicircle,  therefore 
the  arches  AD  and  DC  are  quadrants. 

Cor.  1.  If  DE  be  drawn,  the  angle  AED  is  a  right 
angle,  and  DE  being  therefore  at  right  angles  to  every 
line  it  meets  -with  in  the  plane  of  the  circle  ABC,  is  at 
right  angles  to  that  plane.  Therefore  the  ftraight  line 
drawn  from  the  pole  of  any  great  circle  to  the  centre 
of  the  fphere  is  at  right  angles  to  the  plane  of  that  circle. 

Cor.  2.  The  circle  has  two  poles  D,  D',  one  on 

each 
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Spherical  each  fide  of  its  plane,  which  are  the  extremities  of 
T%onome-a  diameter  of  the  fphere  perpendicular  to  the  plane 

J^ABC. 

Theor.  III. 

A  fpherical  angle  is  meafured  by  the  arch  of  a 
great  circle  intercepted  between  the  great  circles 
containing  the  angle,  and  having  die  angular 
point  for  its  pole. 

Let  AB,  AC  be  two  arches  of  great  circles  con- 
Tig.  12.  taining  the  fpherical  angle  BAC  ;  let  BC  be  an  arch 
of  a  great  circle  intercepted  between  them,  and  having 
A  for  its  pole,  and  let  BD,  CD,  AD  be  drawn  to  D  the 
centre  of  the  fphere.  The  arches  AB,  AC  are  qua¬ 
drants,  (Theor.  II.),  and  therefore  the  angles  ADB, 
ADC  right  angles  ;  therefore  (GEOMETRY,  VII. 

Def.  4.),  the  angle  BDC  (which  is  meafured  by  the 
arch  BC)  is  the  inclination  of  the  planes  of  the  circles 
EDA,  CDA,  and  is  equal  to  the  fpherical  angle  BAC 
(Def.  3.). 

Cor.  If  AB,  AC  two  arches  of  great  circles  meet  in 
A,  then  A  (hall  be  the  pole  of  a  great  circle  pafting 
through  B  and  C, 

Theor.  IV. 

Two  great  circles  whofe  planes  are  perpendicular 
pafs  through  each  others  poles. 

r3*  Let  ACBD,  AEBF  be  two  great  circles,  the 
planes  of  which  are  at  right  angles  to  one  another; 
from  G  the  centre  of  the  fphere,  draw  GC  in  the  plane 
ABCD  perpendicular  to  AB,  then  GC  is  alfo  perpen¬ 
dicular  to  the  plane  AEBF,  (Geometry,  Se&.  VII. 
Theor.  1 2.);  therefore  C  is  the  pole  of  the  circle  AEBF, 
and  if  CG  be  produced  to  D,  1)  is  the  other  pole  of  the 
circle  AEBF. 

In  the  fame  manner,  by  drawing  GE  in  the  plane 
AEBF  perpendicular  to  AB,  and  producing  it  to  F, 
it  is  {hewn  that  £  and  F  are  the  poles  of  the  circle 
ABCD. 

Cor.  1.  If  two  great  circles  pafs  through  each  otheri- 
poles,  their  planes  are  perpendicular  to  one  another. 

Cor.  2.  If  of  two  great  circles  the  firft  paffes  through 
the  poles  of  the  fecond,  the  fecond  alfo  paffes  through 
the  poles  of  the  firft. 

Theor.  V. 

If  the  angular  points  of  any  fpherical  triangle  be 
made  the  poles  of  three  great  circles,  another 
triangle  will  be  formed  by  their  interfe&ions, 
fuch,  that  the  Tides  of  the  one  triangle  will  be 
refpe&ively  the  fupplements  of  the  meafures 
of  the  angles  oppofite  to  them  in  the  other. 

14*  Let  the  angular  points  of  the  triangle  ABC  be  the 
poles  of  three  great  circles  ;  which  by  their  interfec- 
tions  form  the  three  lunary  furfaces  D£),  FR,  and  EO  ; 
A  beinp  the  pole  of  EF,  B  the  pole  of  DF,  and  C  the 
pole  of  ED.  Then  the  triangle  DEF  which  is  com¬ 
mon  to  three  lunary  furfaces  will  be  in  every  refpeft 
fupplemental  to  the  triangle  ABC, 


For  let  each  fide  of  ABC  be  produced  to  meet  the  Spherical 
fides  that  contain  the  angle  oppofite  to  it,  in  the  tri-  ir^0,^me' 
angle  DEF  ;  then,  becaufe  BC  palfes  through  the  poles  ' 
of  ED,  DF,  ED,  DF  muft  alfo  pafs  through  the  poles 
of  BC.  (Theor.  II.  Cor.  2.).  Therefore  the  points 
D,  Q^are  the  poles  of  BC.  In  like  mannner  11,  F  are 
the  poles  of  AB,  and  E,  Q  the  poles  of  AC.  lienee 
EL,  FK  are  quadrants,  (Theor.  II,);  and  therefore  EF 
is  the  fupplement  of  KL,  but  fince  A  is  the  pole  of  EF, 

KL  is  the  meafure  of  the  angle  at  A  ;  thus  EF  is  the 
luppiement  of  the  meafure  of  the  angle  at  A.  In  like 
manner  FD  is  the  fupplement  of  the  meafure  of  the  an¬ 
gle  at  B,  and  DE  the  fupplement  of  the  meafure  of  the 
angle  at  C. 

Further,  it  will  appear  in  the  fame  manner  that  BC 
is  the  fupplement  of  HM,  the  meafure  of  the  angle  at 
D  ;  that  AB  is  the  fupplement  of  NK  the  meafure  of 
the  angle  at  F ;  and  that  AC  is  the  fupplement  of  GL, 
the  meafure  of  the  angle  at  E, 

Theor.  VI. 

If  from  any  point  E,  which  is  not  the  pole  of  theFl2-  z$' 
great  circle  ABC,  there  be  drawn  arches  of 
great  circles  EA,  EK,  EB,  &c.  the  greateft  of 
thefe  is  EGA,  which  pafifes  through  G  the  pole 
of  ABC,  and  EC  the  remainder  of  the  femicircle 
is  the  leaft,  and  of  the  other,  EK,  EB,  &c.  EK 
which  is  nearer  to  EA  is  greater  than  EB,  which 
is  more  remote. 

Let  AC  be  the  common  fe<ftion  of  the  planes  of  the 
great  circles  AEC,  ABC  ;  draw  EH  perpendicular  to 
AC,  which  will  be  perpendicular  to  the  plane  of  the 
circle  ABC  (Geometry,  Se£h  VII.  Theor.  XII.)  and 
join  AE,  KE,  BE,  KH,  BH.  Then  of  all  the  ftraight 
lines  drawn  from  H  to  the  circumference,  HA  is  the 
greateft,  HC  the  leaft,  and  HK  greater  than  HE  : 

Therefore  in  the  right-angled  triangles  EHA,  EHK, 

EHB,  EHC,  which  have  the  fide  EH  common,  EA 
is  the  greateft  hypothenufe,  EC  the  leaft,  and  EK 
greater  than  EB,  confequently  the  arch  EGA  is  the 
greateft,  EC  the  leaft  and  EK  greater  than  EB. 

Theor.  VII. 

Any  two  Tides  of  a  fpherical  triangle  are  together 
greater  than  the  third,  and  all  the  three  fides 
are  together  lefs  than  a  circle. 

Let  ABC  be  a  fpherical  triangle,  let  D  be  the  cen’Fig.  1 6* 
tre  of  the  fphere,  join  DA,  DB,  DC.  The  folid  angle 
at  D  is  contained  by  three  plane  angles  ADB,  BDC, 

ADC,  any  two  of  which  are  greater  than  the  third, 
(Geometry,  Sedt.  VII.  Theor.  XV.);  and  therefore 
any  two  of  the  arches  AB,  BC,  AC  which  meafure 
thefe  angles  muft  be  greater  than  the  third  arch. 

To  prove  the  fecond  part  of  the  propofirion,  pro¬ 
duce  the  fides  AB,  AC  until  they  meet  again  in  E  ; 
then  ECA  and  EB  A  are  femicircles  ;  now  CB  is  lefs 
thanCE-f-EB,  therefore  CB  +  C A  +  BA  is  lefs  than 
CE-f-EB-f-CA-J-BA,  but  thefe  four  arches  makeup 
two  femicircles ;  therefore  CB-j-CA-j-BA  is  lefs  than 
a  circle. 

3  P  2 


Theor. 
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Theor.  VIII. 

If  two  fide s  of  a  fpherical  triangle  be  equal,  the 
angles  oppofite  to  them  are  equal,  and  con¬ 
versely. 

In  the  triangle  ABC,  if  the  fides  AB,  AC  be  equal, 
the  angles  ABC,  ACB  are  alfo  equal.  If  AB,  AC  be 
quadrants,  ABC,  ACB  are  right  angles.  If  not,  let 
the  tangent  to  the  fide  AB  at  B  meet  EA  the  line  of 
common  feflion  of  the  planes  AB,  AC  in  F,  and  let 
the  tangents  to  the  bafe  BC  at  its  extremities  meet  each 
other  in  G  3  alfo,  let  FC,  FG,  EC,  and  EB  be  joined. 
Then  the  triangles  FEB,  FEC  have  FE  common, 
EBrrrEC,  and  the  angle  AEB— AEC,  therefore  FB 
=zFC,  and  the  angle  FCEzrFBE  a  right  angle  :  hence 
FC  is  a  tangent,  and  the  triangles  FGB,  GCF  are  mutu¬ 
ally  equilateral,  therefore  the  angle  FBGnrFCG  and 
eonfequently  the  Spherical  angle  ABC— ACB. 

Again,  if  the  angles  ABC,  ACB  be  equal,  the  fide 
ABrzAC.  For  if  in  fig.  14.  the  angle  ABC  be  equal 
to  ACB,  the  fide  DF  of  the  fupplemental  triangle 
DEF  will  be  equal  to  the  fide  DE  (Theor.  V.);  there¬ 
fore  the  angle  DEF—DFE,  and  eonfequently  in  the 
triangle  ABC,  the  fide  ACnrAB  by  Theorem  V. 

Cor.  In  any  triangle  the  greater  angle  is  Subtended 
by  the  greater  fide  3  and  converfely.  For  if  the  angle 
ACB  be  greater  than  ABC  (fig.  18.)  let  BCD=rABC, 
then  BDrzDC,  and  ABirrAD-J-DC,  which  is  greater 
than  AC  (Theor.  VII.).  The  converfe  is  demonftra- 
ted  in  the  fame  manner  as  the  like  property  of  plane 
triangles,  (Geometry,  Se£t.  I.  Theor.  XIII.). 


Theor.  IX. 

All  the  angles  of  a  fpherical  triangle  are  to¬ 
gether  greater  than  two,  and  lefs  than  fix  right 
^angles. 

In  the  triangle  ABC  (fig.  14.)  the  three  angles 
are  together  lefs  than  fix  right  angles,  becaufe  when  add¬ 
ed  to  the  three  exterior  angles  they  only  make  fix  3  and 
they  are  greater  than  two  right  angles,  becaufe  their 
meafures  GH,  KL,  MN,  added  to  DE,  EF,  FD,  are 
equal  to  three  Semicircles  3  and  DE,  EF,  FD  being  lefs 
than  two  Semicircles  (Theor.  VII.)  GH,  KL,  MN  mull 
be  greater  than  one. 


a  fpherical  triangle  is  greater,  equal,  or  lefs  than  a  qua-  Spherical 
drant,  half  the  fum  of  the  oppofite  angles  will  be  great- Tri&ollomc* 
er,  equal,  or  lefs  than  a  right  angle.  *  ,  tlJ'  , 

Theor.  XI. 

In  a  right-angled  triangle,  according  as  either 
of  the  Sides  about  the  right  angle  is  greater, 
equal,  or  lefs  than  a  quadrant,  its  oppofite  angle 
is  greater,  equal,  or  lefs  than  a  right  angle  ; 
and  converfely. 

Let  ABC  (fig.  20.)  be  a  triangle  right-angled  at  B,Fig.  20. 
and  let  the  fides  AB,  BC  be  produced  to  meet  in  D  3 
then,  becaufe  they  pafs  through  each  others  poles,  E  the 
middle  point  of  BAD  will  be  the  pole  of  BCD  3  let  a 
great  circle  pafs  through  the  points  CE.  The  arch  EC  is 
a  quadrant,  and  the  angle  ECB  a  right  angle.  Now  it 
is  plain,  that  according  as  AB  is  greater,  equal,  or  lefs 
than  the  quadrant  EB,  the  oppofite  angle  ACB  will  be 
greater,  equal,  or  lefs  than  the  right  angle  ECB,  and 
converfely. 

Cor.  1.  If  the  two  fides  be  both  greater,  or  both  lefs 
than  quadrants,  the  hypothenufe  will  be  lefs  than  a 
quadrant  3  but  if  the  one  be  greater  and  the  other  lefs, 
the  hypothenufe  wifi  be  greater  than  a  quadrant,  and 
converfely. 

For  in  the  triangles  ABC,  ADC,  right-angled  at  B, 

D,  in  which  the  fides  AB,  BC  are  lefs,  and  consequent¬ 
ly  AD,  DC  greater  than  quadrants,  the  hypothenufe 
AC  is  lefs  than  a  quadrant,  becaufe  it  is  nearer  to  CB 
than  the  quadrant  CE.  But  in  the  triangle  a  BC,  of 
which  the  fide  aB  is  greater,  and  BC  lefs  than  a  qua¬ 
drant,  the  hypothenufe  a  C  is  greater  than  a  quadrant, 
becaufe  it  is  further  from  CB  than  CE  is. 

Cor,  2.  "In  every  fpherical  triangle,  of  which  the 
two  Sides  are  not  both  quadrants,  if  the  perpendicular 
from  the  vertex  fall  within,  the  angles  at  the  bafe  will 
be  both  acute  or  both  obtufe  3  but  if  it  fall  without, 
the  one  will  be  obtufe,  and  the  other  acute  3  and  con¬ 
verfely. 

Theor.  XII. 

In  any  right-angled  Spherical  triangle,  as  radius 
is  to  the  fine  of  the  hypothenufe,  fo  is  the 
fine  of  one  of  the  oblique  angles  to  the  fine  of 
its  oppofite  fide. 


Theor.  X. 

Any  two  angles  of  a  fpherical  triangle  are  to¬ 
gether  greater,  equal,  or  lefs  than  two  right 
angles,  according  as  the  fum  of  the  oppofite  Sides 
is  greater,  equal,  or  lefs  than  a  Semicircle  3  and 
converfely. 

Let  the  Sides  AB,  AC  (fig.  19.)  of  the  fpherical 
triangle  ABC  be  produced  to  meet  in  D ;  then  it  is 
evident  that  according  as  the  fum  of  AB,  BC  is  greater, 
equal,  or  lefs  than  the  Semicircle  ABD,  the  fide  BC 
will  be  greater,  equal,  or  lefs  than  BD  3  the  angle  D 
or  A  will  be  greater,  equal,  or  lefs  than  BCD,  and  the 
fum  of  the  angles  BAC,  BCA  greater,  equal,  or  lefs 
than  the  fum  of  BCA,  BCD,  which  is  two  right 
angles. 

Cor.  According  as  half  the  fum  of  any  two  fides  of 


Let  ABC  (fig.  21.)  be  a  Spherical  triangle,  having  Fig.  21I 
a  right  angle  at  B  3  and  let  AD,  BD,  CD  be  drawn 
to  the  centre  of  the  Sphere.  From  C,  in  the  plane 
DCA,  let  CE  be  drawn  perpendicular  to  DA,  and 
from  E,  in  the  plane  DBA,  draw  EF  perpendicular 
to  the  fame  line,  and  let  CF  be  joined.  Then  becaufe 
DA  is  perpendicular  to  the  two  lines  CE,  EF,  it  is 
perpendicular  to  the  plane  CEF,  and  eonfequently  the 
plane  CEF  is  perpendicular  to  the  plane  DBA  3  but 
the  plane  DCB  is  alfo  perpendicular  to  DBA  3  there¬ 
fore  their  line  of  common  feftion  CF  is  perpendicular 
to  the  fame :  Hence  CFD,  CFE  are  right  angles. 

Now  in  the  right-angled  triangle  CFE,  rad.  :  CE  :: 
fin.  E  ;  CF  3  but  the  angle  CEF,  being  the  inclination 
of  the  planes  DCA,  DBA,  is  the  fame  with  the  fphe¬ 
rical  angle  CAB,  CE  is  the  fine  of  AC,  and  CF  the 
fine  of  BC3  therefore  rad,  ;  fin.  AC  fin.  A  :  fin.  BC. 

Coiu 


Spherical  Cor.  I.  As  radius  to  the  cofine  of  either  of  the  Tides, 
Trigonome-  f0  [s  the  cofine  0f  the  other  to  the  ccfine  of  the  hypo- 
.  thenufe. 

Fig.  22.  For  let  great  circle  of  which  A  is  the  pole, 
meet  the  three  Tides  in  D,  E,  F ;  then  F  is  the  pole  of 
AD  ;  and  applying  this  proportion  to  the  complemental 
triangle  FCE,  rad.  :  Tin.  FC  ::  fin.  F  :  fin.  CE  ;  that 
is,  rad.  :  cof.  BC  ::  cof.  AB  :  cof.  AC. 

Cor.  2.  As  radius  to  the  cofine  of  one  of  the  Tides, 
To  is  the  fine  of  its  adjacent  angle  to  the  cofine  of  the 
other  angle. 
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Then  (Theor,  13.  Cor,  a.)  rad.  :  cof.  A  ::  tan.  AC  :  Spherical 
tan.  AB.  Trigonome- 

Therefore,  (rad.  :  tan.  AC  ::)  cot.  AC  :  rad.  ::  cof.,  try* 

A  :  tan.  AB, 

And  (Theor.  12.  Cor.  2.)  rad.  :  coT.  BC  ::  Tin.  C  ; 
cof  A. 


Case  3.  Let  the  complement  of  the  Tide  AB  be  the 
middle  part. 

Then  (Theor.  13.)  rad.  :  fin.  AB  ::  tan.  A  :  tan.  BC. 
Therefore  (rad.  :  tan.  A  ::)  cot.  A  :  rad.  ::  Tin.  AB  : 
tan.  BC. 


Theor.  XIII. 

In  any  right-angled  triangle,  as  radius  to  the  Tine 
of  one  of  the  Tides,  To  is  the  tangent  of  the 
adjacent  angle  to  the  tangent  of  the  other 
Tide. 

FlS*  From  B  let  BE  be  drawn  perpendicular  to  DA,  and 

from  E,  EF  alfo  perpendicular  to  DA,  in  the  plane 
DCA,  to  meet  DC  in  F,  and  let  BF  be  joined.  It  may 
be  fhown  as  in  the  preceding  propofition,  that  FB  is 
perpendicular  to  the  plane  DBA  ;  hence  FB  is  the  tan¬ 
gent  of  BC,  and  FBE  is  a  right-angled  triangle  3  there¬ 
fore  rad.  :  EB  ::  tan.  E  :  FB  3  that  is  rad.  :  fin.  AB  :: 
tan  A  :  tan.  BC. 

Cor.  I.  As  radius  to  the  cofine  of  the  hypothenufe, 
To  is  the  tangent  of  one  of  the  angles  to  the  cotangent 
of  the  other.  For,  in  the  complemental  triangle  FCE, 
(fig.  22.)  rad.  :  fin.  CE  ::  tan.  C  :  tan.  FE,  that  is, 
rad.  :  cof.  AC  ::  tan.  C  :  cot.  A,  or,  rad.  :  cof.  AC 
tan.  A  :  cot.  C. 

Cor.  2.  As  radius  is  to  the  cofine  of  one  of  the 
angles,  To  is  the  tangent  of  the  hypothenufe  to  the  tan¬ 
gent  of  the  fide  adjacent  to  that  angle. 

For  rad.  :  fin.  FE  ::  tan  F  :  tan.  CE  ;  that  is,  rad.  : 
cof.  A  ::  cot.  AB  ;  cot.  AC,  or  rad.  :  cof.  A  ::  tan. 
AC  :  tan.  AB. 

Napier's  Rule  for  Circular  Parts. 

r 

Let  the  hypothenufe,  the  two  angles,  and  the  comple¬ 
ments  of  the  two  fades  of  any  right-angled  fpherical  tri¬ 
angle  be  called  the  five  circular  parts  of  the  triangle.  Any 
one  of  thefe  being  confidered  as  the  middle  part,  let  the 
two  which  are  next  to  it  be  called  the  adjacent  parts,  and 
the  remaining  two  the  oppojite  parts.  Then  the  two  pre¬ 
ceding  theorems,  with  their  corollaries,  may  be  all  ex- 
preffed  in  one  propofition  adapted  to  pra&ice,  as  follows. 

In  any  right-angled  fpherical  triangle ,  the  reBangle 
under  radius ,  and  the  cofine  of  the  middle  part ,  is  equal 
to  the  reB  angle  under  the  cotangents  of  the  adjacent  parts , 
or  to  the  reBangle  under  the  fines  of  the  oppofite  parts. 

Fig.  24.  Case  i.  Let  the  hypothenufe  AC  be  the  middle 
part. 

Then,  rad.  :  coT.  AC  ::  tan.  C  :  cot.  A  (Theor.  13. 
Cor.  1.). 

Therefore  (rad.  :  tan.  C  ;:)  cot.  C  :  rad.  ::  cof.  AC  : 
cot.  A. 

And  rad.  :  cof.  AB  ::  cof.  BC  :  cof.  AC  (Theor.  12. 
Cor.  1.).  ^ 

Case  2.  Let  the  angle  A  be  the  middle  part. 


And  (Theor.  12.)  rad.  :  fin.  AC  ::  fin.  C  :  Tm.  AB. 

We  are  indebted  for  the  foregoing  rule  to  Napier, 
the  celebrated  inventor  of  logarithms.  It  comprehends 
all  the  propofitions  which  are  neceflary  for  the  refolutioa 
of  right-angled  triangles,  and  being  eafily  remembered, 
is  perhaps  one  of  the  happieft  inftanccs  of  artificial  me¬ 
mory  that  is  known. 


Theor.  XIV. 

In  any  fpherical  triangle,  the  fines  of  the  Tides  are 
proportional  to  the  Tines  of  the  oppofite  angle. 


This  propofition  has  been  demonflrated  in  the  cafe 
of  right-angled  triangles.  Let  ABC  beany  oblique-  Fig.  23, 
angled  triangle,  divided  into  two  right-angled  triangles, 

ABD,  CBD,  by  the  perpendicular  BD,  falling  from 
the  vertex  upon  the  bafe  AC.  In  the  former,  the 
complement  of  BD  being  the  middle  part,  rad.  x  Tm. 

BD  —  fin.  AB  x  Tm.  A,  (Napier’s  Rule).  In  the 
latter,  the  complement  of  BD  being  the  middle  part, 
rad.  x  fin.  BD  ==  fin.  BC  X  fin.  C.  Hence  fin.  AB 
X  Tm.  A  =  fin.  BC  x  fin.  C,  and  Tin.  AB  :  fin.  BC  :u 
fin.  C  :  fin.  A. 

Cor.  1.  The  cofines  of  the  two  Tides  are  to  one 
another  directly  as  the  cofines  of  the  Tegments  of  the 
bafe.  This  is  proved  by  making  AB,  BC  the  middle 
part. 

Cor.  2.  The  tangents  of  the  two  Tides  are  to  one 
another  inverfely  as  the  cofines  of  the  vertical  angles. 

This  will  follow  from  making  the  angles  ABD,  CBD 
the  middle  parts. 

Lemma  i.  The  fum  of  the  tangents  of  two  arches  is* 
to  their  difference ,  as  the  reBangle  under  the  fine  and . 
cofine  of  half  their  fum  to  the  reBangle  under  the  fine 
and  cofine  of  half  their  difference. 

For,  putting  a  and  b  for  any  two  arches,  by  the 
arithmetic  of  fines  (Algebra,  §  353.), 


acof.b^ 


Sin.  a  cof.  b  cof.  a  fin.  b  fin.  (tf-f-^) 

Let  each  fide  of  this  equation  be  divided  by  cof. 
and  we  get 

fin,  a  fin,  b _ fin.  (a-\-b) 

cof.  a  col.  b  fin.  a  cof.  b 
that  is,  tan.  a  4-  tan.  bz=L 

fin.  a  cof.  b 

In  like  manner,  from  the  formula  fin.  (a  * _ b)  ; 

fin.  a  cof.  b  —  cof.  a  fin.  b}  we  get 

,  fin.  ( a  —  b) 

tan.  a  —  tan.  b  =  — — - - 

lin.  a  col.  b 

therefore  tan.  a  +  tan.  b  :  tan.  a  —  tan.  b  :  Tm. 

;Tin .fia  —  b),  and  remarking  that  Tin.  (a+b) 


0 «+b ) 

=  2  fin. 

-  O+O' 
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Spherical  4  cof.  4  (a- f-ZO,  and  fin*  (a  —  b)  =r  2  fi  . 

1  rigonome-  .*  coft  4  —  £)?  (Algebra,  §  358)  it  follows 

try'  ,  that  tan.  a  +  tan.  b  :  tan.  —  tan.  b  ::  fin.  4  (tf  +  £) 

cof.  4  (rf-f-Z>)  :  fin.  4  O  —  Z))  cor.  4  (*  —  Z>). 

Lemma  2.  T/£<?  0/  the  fines  of  two  arches  is  to 

their  difference ,  as  the  reft  angle  under  the  fine  of  half  the 
fum  and  cofine  of  half  the  difference  of  thefe  arches  is  to 
the  reclangle  under  the  fine  of  half  the  difference  and  co¬ 
fine  of  half  the  fum . 

For  it  has  been  (hown  in  the  arithmetic  of  fines  (Al¬ 
gebra,  §  355),  that 


Sin.  (/)-H0+  fin.  (/> —  q)  =  2  fin./)  cof.  y, 
Sin.  (/> -f^)  —  fin*  (/> — q)  —  2  cof*  p  fin.  q . 

Let/cr  4  and  q-=z\a — 4^>  f°  that  + 

~  a  and  />  —  qzrzb,  then  thefe  formulas  become 


Sin,  tf-f- fin.  Z>  rr  2  fin.  4  (*+£)  cof.  4  {a— b) 
Sin,  a — fin.  bzz  2  cof.  4  (tf+Z>)  fin.  4  — Z»). 


Therefore,  fin.  <7  -f-  fin.  b  :  fin.  a  —  fin.  b  ::  fin. 
4(tf-j-Z>)  cof.  4  (a  —  b )  :  cof.  4  fin.  4  (tf — b ). 

Lemma  3.  T/^  fum  of  the  fines  of  two  arches  is  to 
their  difference ,  Z7r  /Z/e  tangent  of  half  the  fum  of  thefe 
Mr ches  is  to  the  tangent  of  half  their  difference . 

For,  dividing  the  latter  antecedent  and  confequent  of 
the  proportion  in  the  foregoing  lemma  by  cof.  4 


X  cof.  4  {a —  Z>),  we  have  fin.  a  +  fin.  b  :  fin.  a  — 

-b)  ,  .  r  fin. 

-,  that  is,  became  — -zz 
'  col. 

b  ::  tan.  4  : 


fin.  4  (*+£)  fin.  4 


1  ”coi.4  (tf  +  Z>)  cof.  4  (# — 

tan.  fin.  *7  fin.  b  :  fin.  0  —  fin. 

tan.  4  (tf — Z>). 

Lemma  4.  J7;<?  fum  of  the  cofines  of  two  arches  is 

.fa*  their  difference ,  as  the  cotangent  of  half  the  fum  of 
*thefe  arches  is  to  the  tangent  of  half  their  difference . 

JBy  Arithmetic  of  fines  (Algebra,  §  355.), 


cof.  (/> — y)-}-cof.  (/>-j-^)zr2  cof./>  cof.  q, 
cof.  (/> — q ) — cof.  (/>-F?)=2fin./>  fin. 

Let  />zz4  and  7=4  (£ — tf),  then  / — yna 

&nd  p-\-qz=.b,  and  the  two  formulas  become 


cof.  tf-f-cof.  b’=z2  cof.  4  (Z>-f-rf)  cof.  4  (b — a ), 
cof.  a — cof.  b~ r2  fin.  4  fin.  4  {fi — a)  , 


Hence,  cof.  a  -j-cof.  b  :  cof.  a  —  cof.  b  ::  cof.  4  (fi^d) 
eof.  4  (Z) — a )  :  fin.  4  {b+d)  fin.  4  — <0  > 


and  dividing  the  latter  antecedent  and  confequent  by 
•fm.  4  (£+*0  cof.  4  (b — a ), 


cof.  tf-f-cof.  b  :  cof.  a — cof.  b  :: 
fin.  4  (£ — d) 


cof.  4  (Z>  +  /7) 


fin.  4 

. — - - t - (,  that  is,  becaufe  zzcot. 

col.  4  (b — a)  fin. 

fin 

and  — jL  —  tan.  we  have  cof.  a  -{-  cof.  b  :  cof,  a  — 


col. 


cof.  b  ::  cot.  4  (£+<0  •  tan.  \  ( b — a ). 


(hall  alfo  put  s  for  4  (rf-j-Z>),  ^  f°r  i  (a — -£)>  d  for  Spherical 
£(/>+?)>  ^  for  4  (/>—?),  S  for  *(A  +  B),  D  forTrisono.Be. 
i  (A— B),  S'  for  i  (P+Q),  and  EK  for  £  (F— £).  ,  ^  . 

Thkor.  XV. 

In  any  fpherical  triangle,  the  tangent  of  half  the 
fum  of  the  fegments  of  the  bafe  is  to  the  tan¬ 
gent  of  half  the  fum  of  the  two  fides,  as  the 
tangent  of  half  their  difference  to  the  tangent 
of  half  the  difference  of  the  fegments  of  the 
bafe. 

For  by  Theor.  XIV.  Cor.  1.  cof.  a  ;  cof.  b  ::  cof.  p 
;  cof.  q  5  therefore,  cof.  a  -f-  cof.  b  :  cof.  a  —  cof.  b 
::  cof.  p-\~coi.  q  :  cof.  p — cof.  q ,  hence  (Lemma  4.) 
cot.  s  :  tan.  d  ::  cot.  s’ :  tan.  df,  or  cot.  s  :  cot.  s'  ::  tan.  d 
:  tan.  d  y  but  cot.  s  i  cot.  s'  ::  tan.  sf  :  tan.  s ,  therefore, 
tan.  s1 :  tan.  s  ::  tan.  d  :  tan.  dT,  This  propofition  ex- 
prefied  in  words  at  length  is  the  theorem  to  be  demon- 
ilrated. 


Theor.  XVI. 

The  cotangent  of  half  the  fum  of  the  vertical 
angles  and  the  tangent  of  half  their  difference, 
or  the  cotangent  of  half  their  difference  and  the 
tangent  of  half  their  fum,  according  as  the  per* 
pendiculars  fall  within  or  without,  are  recipro¬ 
cally  proportional  to  the  tangents  of  half  the 
fum  arid  half  the  difference  of  the  angles  at  the 
bafe. 

For,  taking  the  cafe  in  which  the  perpendicular  CD  Fig. 
(fig.  27.)  falls  within,  let  EFG  be  the  fupplemental 
triangle,  let  the  arches  GE,  GF  meet  again  in  L,  and 
produce  CA,  CB  to  meet  EF  in  H  and  K.  Becaufe 
G  and  L  are  the  poles  of  AB,  the  perpendicular  CD, 
if  produced,  wall  pafs  through  G  and  L$  let  it  meet  EF 
in  I  y  then,  becaufe  C  is  the  pole  of  EF,  the  arch  GCI 
is  perpendicular  to  EF,  and  fince  E  is  the  pole  of  BC, 
KErra  quadrantzrFH,  and  EHrrKF,  and  IF — IErz 
IK — IH.  In  the  triangle  LEF,  by  the  preceding  pro¬ 
pofition,  tan.  4  (FI-FlE)  i  tan.  4  (FL-f-LE)  ::  tan. 

4  (FL— LE)  :  tan.  4  (FI— IE)  or  tan.  f  (KI— IH). 
Now  FI-f-IE,  or  FE,  being  the  fupplement  of  C, 
(Theor.  5.),  tan.  4  FE=cot.  4  C  ?  and  FL,  LE  being 
the  fupplements  of  FG  and  GE,  FL  and  LE  are  the 
meafures  of  the  angles  A,  B  ;  moreover,  IK,  IH  are 
the  meafures  of  the  angles  BCD,  ACD,  therefore, 
cot.  4  C,  or  cot.  4  (P+Q.)  :  tan*  i  (A  +  B)  :  tan; 

4  (A — B)  :  tan.  4  (P — Q_)*  In  very  fame  way  it 
ipay  be  proved,  when  the  perpendicular  falls  without 
the  triangle,  that  cot.  4  (P — QJ  :  tan.  4  (A-f-B) 

::  tan.  4  (A— B)  :  tan  4  (P+Q> 

Theor.  XVII. 


In  the  demonftration  of  the  remaining  theorems,  we 
fhall  put  A,  B  for  the  angles  A  and  B  at  the  bafe  of 
the  fpherical  triangle  ACB  (fig.  26),  a  and  b  for  the 
fides  oppofite  to  thefe  angles,  p  and  q  for  the  fegments 
of  the  bafe  BD,  AD  made  by  the  perpendicular  arch 
QD,  P  end  Q^for  the  vertical  angles  BCD,  ACDj  wc 

2 


In  any  fpherical  triangle,  the  fine  of  half  the  fum 
of  the  fides  is  to  the  fine  of  half  their  difference, 
as  the  cotangent  of  half  the  vertical  angle  to  the 
tangent  of  half  the  difference  of  the  angles  at 
the  bafe. 

For  fince  tan.  a  :  tan.  b  cof.  £)  :  cof.  P,  therefore, 

tarn 


TRIGONOMETRY. 


Spherical  tan.  b  :  tan.  a —  tan  b  ::  cof.  £) +cof.  P  :  cof. 

{0. 


frigonome-  q — cofi  p  .  hencCj  Ly  Lemma  2  and  4 

fin.  s  cof.  s  ;  fin.  d  cof.  d ::  cot.  S'  :  tan.  D‘ 


■*(A+B):fin.f(A. 

—AC). 


-  B)  ::  tan.  \  AB 
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Again,  becaufe  (by  Theor.  XIV.)  fin.  a  :  fin.  b  :: 
fin.  A  :  fin.  B,  therefore,  fin.  fl-f  fin.  b  :  fin.  <7— -fin.  b 
::  fin.  A  +  fin.  B  :  fin.  A — fin.  B  3  hence,  (by  Lemma 
2.  and  3.). 

fin.  s  cof.  d :  fin.  d  cof.  s  ::  tan.  S  :  tan.  D  .  .  .  (2). 

Taking  now  the  product  of  the  correfponding  terms  of 
the  proportions  (1)  and  (2),  and  rejedling  the  fadlor 
cof.  r  cof.  d,  which  is  common  to  the  firft  antecedent 
and  confequent  of  the  refulting  proportion,  we  have, 

fin*  s  :  fin.*  d  ::  cot.  S'  tan.  S  :  tan  D'  tan.  D. 


In  any  fpherical  triangle,  the  cofine  of  half  the 
fum  of  the  angles  at  the  bafe  is  to  the  cofine  of 
half  their  difference,  as  the  tangent  of  half  the 
bafe  to  the  tangent  of  half  the  fum  of  the  two 
Tides. 

For  in  the  triangle  ELF,  cof.  f  (LF-f  LE)  :  cof. Fig.  27. 
x(LF—  LE)  ::  cot.  \  L  :  tan.  f  (E+F)  (Th.  XVIII.) 
that  is,  becaufe  of  the  relation  of  the  triangle  FLE  to 
ABC,  as  exprefled  in  laft  theorem,  cof.  ( A-j-B)  :  cofi 
f  (A — B)  ::  tan.  ~  AB  :  tan.  f(BC-f  AC). 


But  fince  by  Theor.  XVI.  tan.  S  :  tan.  D'  ::  cot.  S'  : 
tan.  D,  therefore  cot.  S'  tan.  S  :  tan.  D'  tan.  D  ::  cot.*  S' 
:  tan.*  D  3  therefore,  fin.*  s  :  fin.*  d  ::  col.*  S'  :  tan.*  D, 
and  fin.  s  :  fin.  d  ::  cot.  S' :  tan.  D,this  proportion  when 
exprefled  in  words  is  the  proportion  to  be  demonft  rated. 

Theor.  XVIII. 

In  any  fpherical  triangle,  the  cofine  of  half  the 
fum  of  the  two  Tides  is  to  the  cofine  of  half 
their  difference,  as  the  cotangent  of  half  the 
vertical  angle  to  the  tangent  of  half  the  fum  of 
the  angles  at  the  bafe. 

For  it  has  been  proved  in  laft  theorem  that 

fin.  s  cof.  j*  ;  fin.  d  cof.  d  cot.  S'  :  tan.  D' 

fin.  s  cof.  d :  fin.  d  cof.  s  ::  tan.  S  :  tan.  D  3 

therefore,  dividing  the  terms  of  the  firft  of  thefe  two 
proportions  by  the  correfponding  terms  of  the  fecond, 
we  get, 

cof.  s  '  cof.  d  cot.  S'  tan.  D' 

cof.  d  ’  cof.  s  "  tan.  S  ’  tan.  D  * 

Hence,  multiplying  the  firft  and  fecond  terms  by  cof.  s 
X  cof.  dy  and  the  third  and  fourth  by  tan.  S  tan.  D.we 
have, 

cof.*  s  :  cof.*  d ::  cot.  S'  tan.  D  :  tan.  S  tan.  D\ 

But  fince  by  Theor.  XVI.  tan.  D  :  tan.  D'  ::  cot.  S'  : 
tan.  S,  therefore,  cot.  S' tan.  D  ;  tan.  S  tan.  D' ::  col.*  S' 
:  tan.*  S  3  therefore,  cof.*  j-  :  cofi*  d ::  cot.*  S'  :  tan.*  S, 
and  cof.  s  :  cof.  d ::  cot.  S'  :  tan.  S. 

Theor.  XIX. 

In  any  fpherical  triangle,  the  fine  of  half  the  fum 
of  the  angles  at  the  bafe  is  to  the  fine  of  half 
their  difference,  as  the  tangent  of  half  the  bafe 
to  the  tangent  of  half  the  difference  of  the  two 
Tides. 

Forjhe  fame  conftru&ion  being  made  as  in  Theor. 

XVI.  in  the  triangle  ELF  (fig.  27.)  fin.  4  (FL-fLE) 

:  fin.  i  (FL — LE)  ::  cot.  4  L  :  tan.  4  (E — F)  (Theor. 

XVII. )  3  but  EfG  being  the  fupplemental  triangle  of 
ABC,  LF  and  LE  are  the  meafures  of  A  and  B,  L  is 
the  fuppkment  of  AB,  avd  LFE,  LEF  are  the  mea¬ 
ses  of  the  Tides  AC,  BC  (Theor.  V.)  3  therefore  fin. 


Scholium. 

Let  one  of  the  fix  parts  of  any  fpherical  triangle  be 
negledled  3  let  the  one  oppofite  to  it,  or  its  fupplement', 
if  an  angle,  be  called  the  middle  part ,  the  two  next  to 
it  the  adjacent  parts ,  and  the  remaining  two  the  oppofte 
parts.  Then  the  four  preceding  propoiitions,  which  are 
called  Napier's  Analogies ,  becaufe  firft  invented  by  him, 
may  be  included  in  one,  as  follows. 

In  any  fpherical  triangle ,  the  Jine  or  cofne  of  half  the 
fum  of  the  adjacent  parts ,  is  to  the  fne  or  cofne  of  half 
their  difference .  as  the  tangent  of  half  the  middle  part  to 
the  tangent  of  half  the  difference  or  half  the  fum  of  the 
oppofite parts ,  that  is, 

Sin.  f  (A  -f  a)  :  fin.  f(A  —  a)  ::  tan.  i  M  :  tan. 

i  (O-o). 

Cof.  \  (A  4-  a)  :  cof.  f  (A  —  a )  ;;  tan,  \  M  :  tan. 

f  (O +0). 

When  A,  a  and  M  are  given,  by  the  firft  proportion, 
i  (O — 0)  is  found,  and  by  the  fecond  4  (O+0)  ;  thence 
O  and  0  may  be  had  immediately  by  the  problem  fol¬ 
lowing  Theor.  IV.  Plane  Trigonometry. 

The  Cafes  of  Right-angled  Spherical  Triangles , 

In  a  right-angled  triangle,  let  c  denote  the  fide  op-p^ 
pofite  the  right  angle,  a ,  b  the  fides  containing  it,  and 
A,  B  the  oppofite  angles,  A  being  oppofite  to  d,  and 
B  to  b.  Then,  combining  thefe  quantities  two  by  two, 
there  will  be  found  to  be  fix  diftindt  combinations,  or 
cafes. 

Case  i.  When  c ,  A,  the  hypothenufe  and  cne  of 
the  angles  are  given  3  to  find  a ,  by  B. 

a  is  found  by  Theor.  XII. 3  b  by  Theor.  XIII.  Cor.  2. 
and  B  by  Theor.  XIII.  Cor.  1. 

Case  2.  Given  a ,  B,  a  fide  and  its  adjacent  angle. 
Sought,  Ayb.c.  5 

A  is  found  by  Theor.  XI I.  Cor.  2.  j  b  by  Theor.  XIII.; 
c  by  Theor.  XIII.  Cor.  2. 

Case  3.  Given  d,  A,  a  fide  and  its  oppofite  angle* 
to  bind  b.  B,  c.  6  ’ 

b  is  found  bv  Theor.  XIII.  3  B  by  Theor.  XII.  * 
Cor.  2.  c  by  Theor.  XII. 

Case  4.  Given  r,  a ,  the  hypothenufe,  and  one  of  the 
fides  3  to  find  A,  /?,  B. 

A  is  found  bv  Theor.  XII.  3  b  by  Theor.  XII.  Cor.  1. ; 

B  by  Theor.  XIII.  Cor.  2. 

Cass 
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t,  b9  the  two  fides.  Sought  A,  B9c, 


Case  5,  Given 
A  is  found  by  Theor.  XIII.  j  B  by  theTame  :  c  by 
Theor.  XII.  Cor.  1.  V 

Case  (5.  Given  A,  B,  the 
a9  by  c, 

a  and  b  are  found  by  Theor.  XII.  Cor.  :  2c  by 
Theor.  XIII.  Cor.  1.  7 


R  Y. 


try. 


Given  A,  B,  the  two  angles.  Sought 


Find  4  (A— B)  by  Theor.  XVII.  and  4(A~|-B)  by  Spherical 
Theor,  XVIII.  and  thence  A  and  B  by  the  rule  Trigonome- 
Sect.  II.  for  finding  each  of  two  quantities  whofe  fum , 
and  difference  are  given.  All  the  angles  being  known, 
alfo  two  Tides,  c  is  found  by  Theor.  XIV. 

Case  4.  Given  A,  c9  B,  two  angle*  and  a  fide  be-- 
tween  them.  Sought  a9  C,  b . 


The  cafes  may  be  all  refolved  alfo  by  Napier's  Rules, 
©bferving  to  make  each  of  the  things  given  the  middle 
part ;  then  two  of  the  required  parts  will  be  found,  and 
the  remaining  part  is  found  by  making  it  the  middle 
part. 

By  Theor.  II.  and  Cor.  I.  each  of  the  unknown  parts 
is,  in  every  cafe  except  the  third,  limited  to  one 
value. 

The  Cafes  of  Oblique-angled  Spherical  Triangles . 

In  any  fpherical  triangle  let  the  Tides  be  denoted  by 
eiy  by  Cy  and  the  oppofite  angles  by  A,  B,  C  refpec- 
tively. 

b  Bet  py  q  denote  the  fegments  into  which  a  fide  is  di¬ 
vided  by  a  perpendicular  from  the  oppofite  angle,  and 
P,  Q  the  parts  into  which  it  divides  the  angle.  Com¬ 
bining  the  fix  quantities  a9  b,  c ,  A,  B,  C,  three  by 
three,  there  are  found  fix  diftind  combinations  or 
cafes. 


Find  \  ( a — b )  by  Theor.  XIX.  and  4  (<j-f  b)  by 
Theor.  XX.  and  thence  <7,  b .  All  the  fides  and  two 
angles  being  now  known,  C  is  found  by  Theor.  XIV. 

Case  5.  Given  <7,  by  c,  the  three  fides.  Sought  A, 
B,  C. 

#  Draw  a  perpendicular  from  any  one  of  the  angles, 
dividing  the  oppofite  fide  into  the  fegments  py  q.  Find 
i  (/ — q )  by  Theor.  XV.  and  then,  from  4  (/>+y)  and 
y  ( P — f)y  find/*,  q .  The  triangle  being  now  refolved 
into  two  right-angled  triangles,  the  angles  may  be  found 
by  Cafe  4.  of  right-angled  triangles. 

Case  6.  Given  A,  B,  C,  the  three  angles.  Sought 

Oy  by  C . 

Draw  a  perpendicular,  dividing  any  one  of  the  angles 
into  the  parts  P,  £.  Find  4  (P— QJ  by  Theor.  XVI. 
and  then  P,  Q.  The  triangle  being  now  refolved  into 
two  right-angled  triangles,  the  fides  may  be  found  by 
Cafe  6.  of  right-angled  triangles. 


Case  i.  Given  a9  A,  b9  two  fides  and  an  angle  op¬ 
pofite  to  one  of  them.  Sought  c,  B,  C. 

B  is  found  by  Theor.  XIV. ;  c  by  either  Theor.  XIX. ; 
or  Theor.  XX. j  C  by  Theor.  XVII.  or  Theor.  XVIII. 

Case  2.  Given  A,  a9  B,  two  angles  and  a  fide  op¬ 
pofite  to  one  of  them.  Sought  b9  c9  C. 

b  is  found  by  Theor.  XIV. ;  c  and  C  as  in  Cafe  1. 

Case  3.  Given  a9  C,  b,  two  fides  and  the  included 
angle.  ^  Sought  A,  B,  c . 


By  Theor.  X.  XI.  and  Cor.  each  of  the  unknown 
parts  is  limited  to  one  value  in  all  the  cafes,  except  in 
Tome  of  the  fubcafes  of  the  firft  and  fecond. 

As  every  oblique-angled  triangle  may  be  refolved  in¬ 
to  two  right-angles,  all  thefe  cafes  may  be  refolved  by 
means  of  Napier's  Rule ,  and  the  15th  propofition  only* 
And  the  cafes  may  be  reduced  to  three,  by  ufing  the 
fupplemental  triangle. 


t  r  1 

TRIHILATiE,  from  tres ,  “  three,”  and  hilum , 
“  an  external  mark  on  the  feed  5”  the  name  of  the  23d 
clafs  in  Linnaeus’s  Fragments  of  a  Natural  Method  j” 
confifting  of  plants  with  three  feeds,  which  are  marked 
with  an  external  cicatrix  or  fear,  where  they  are  fatten¬ 
ed  within  the  fruit.  See  Botany. 

TRIM,  implies  in  general  the  ttate  or  difpofition  by 
which  a  (hip  is  beft  calculated  for  the  feveral  purpofes  of 
navigation. 

Thus  the  trim  of  the  hold  denotes  the  moft  conveni¬ 
ent  and  proper  arrangement  of  the  various  materials  con¬ 
tained  therein  relatively  to  the  (hip’s  motion  or  (lability 
at  fca.  The  trim  of  the  mails  and  fails  is  alfo  their  moft 
appofite  fituation  with  regard  to  the  conftruaion  of  the 
fhip  and  the  effort  of  the  wind  upon  her  fails.  See  Sea¬ 
manship. 

TRINGA,  Sandpiper  $  a  genus  of  birds  belong- 
i 


T  R  I 

ing  to  the  order  of  gralke.  See  Ornithology 
Index . 

TRINIDAD,  an  ifiand  in  the  gulf  of  Mexico,  fe- 
parated  from  New  Andalufia,  in  Terra  Firma,  by  a 
(trait  about  three  miles  over.  The  foil  is  fruitful,  pro¬ 
ducing  fugar,  cotton,  Indian  com,  fine  tobacco,  and 
fruits.  It  was  taken  by  Sir  Walter  Raleigh  in  1595, 
and  by  the  French  in  1676,  who  plundered  the  ifiand 
and  then  left  it.  It  is  about  6 2  miles  in  length,  and 
45  in  breadth  >  and  was  difeovered  by  Chriftopher  Co¬ 
lumbus  in  1498.  It  is  now  in  the  pofifeflion  of  Britain. 
What  was  called  a  bituminous  lake  in  this  ifiand,  appears, 
from  the  experiments  of  Mr  Hatchet,  to  be  a  porous  (lone 
from  which  the  mineral  pitch  exudes. 

TRINITARIANS,  thofe  who  believe  in  the  Trini¬ 
ty  ;  thofe  who  do  not  believe  therein  being  called  Anti- 
Trinitarians, 
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TRINITY,  in  Theology ,  the  ineffable  myftery  of 
three  perfons  in  one  God  3  Father,  Son,  and  Holy  Spi¬ 
rit.  See  Theology. 

TRimrr-Houfe.  See  London,  N°  49. 

T RINITT-Sunday ,  a  feftival  obferved  on  the  Sunday 
next  after  Whitfunday,  in  honour  of  the  holy  Trinity. 
The  obfervation  of  this  feftival  was  firft  enjoined  in  the 
council  of  Arles,  anno  1  260. 

TRINOB  ANTES,  in  Ancient  Geography ,  a  people 
©f  Britain,  fuppofed  to  have  occupied  Middlefex  and 
Effex. 

TRIO,  in  Mujic ,  a  part  of  a  concert  wherein  three 
perfons  fing  3  or,  more  properly,  a  mufical  compofition 
confiding  of  three  parts. 

TRIPHTHONG,  in  Grammar ,  an  affemblage  or 
Concourfe  of  three  vowels  in  one  fyllable  3  as  qu<z. 

TRIPLE,  in  Mujic ,  is  one  of  the  fpecies  of  meafure 
or  time.  See  Music. 

TRIPOD,  in  antiquity,  a  famed  facred  feat  or  ftool, 
fupported  by  three  feet,  whereon  the  priefts  and  fibyls 
were  placed  to  render  oracles.  It  was  on  the  tripod 
that  the  gods  were  laid  to  itifpire  the  Pythias  with  that 
divine  fury  and  enthufiafm  wherewith  they  were  feized 
at  the  delivery  of  their  predictions. 

TRIPOLI,  a  country  of  Africa,  in  Barbary  3  bound¬ 
ed  on  the  north  by  the  Mediterranean  fea  3  on  the 
fouth,  by  the  country  of  the  Beriberies  •,  011  the  wed, 
by  the  kingdom  of  Tunis,  Biledulgerid,  and  territory 
of  the  Gadamis  3  and  on  the  eaft,  by  Egypt.  It  is 
about  925  miles  along  the  fea  co3ft  3  but  the  breadth  is 
various.  Some  parts  of  it  are  pretty  fruitful  3  but  that 
towards  EgypUs  a  fandy  defert.  It  had  the  title  of  a 
kingdom;  but  is  now  a  republic,  governed  by  a  dey. 
He  is  not  abfolute  ;  for  a  Turkifh  bafhaw  refides  here, 
who  receives  his  authority  from  the  grand  feignior,  and 
has  a  power  of  controuling  th%  dey,  and  levying  taxes 
on  the  people.  The  dey  is  eleCled  by  the  foldiers,  who 
make  no  fcruple  of  depofing  him  when  they  pleafe. 

Tripoli,  a  confiderable  town  of  Africa,  and  capital 
of  a  republic  of  the  fame  name  in  Barbary,  and  under 
proteChon  of  the  grand  feignior,  with  a  caftle  and  a 
fort.  It  is  pretty  large,  and  the  inhabitants  are  noted 
pirates.  It  was  taken  by  Charles  V.  who  fettled  the 
knights  of  Pvlalta  there  3  but  they  were  driven  away  by 
the  lurks  in  155T.  It  was  formerly  very  fiourifiiing  3 
and  has  now  fome  trade  in  fluffs,  faffron,  corn,  oil, 
wool,  dates,  oftrich  feathers,  and  fkins  :  but  they  make 
more  of  the  Chriflian  flaves  which  they  take  at  fea  3  for 
they  either  fet  high  ranfoms  upon  them,  or  make  them 
perform  all  forts  of  work.  It  is  feated  on  the  coaft  of 
the  Mediterranean,  in  a  fandy  foil,  and  furrounded  by 
a  wall,  /lengthened  by  other  fortifications.  E.  Long. 
13.  12.  N.  Lat.  32.  34. 

Tripoli,  called  Tripoiis  of  Syria ,  to  diftinguifh  it 
from  Tripoli  in  Barbary ,  received  its  name  from  its  being 


anciently  formed  of  three  cities  at  a  fmall  diftance  from 
each  other,  one  of  which  belonged  to  the  Aradians,  or 
ancient  kingdom  of  Arad,  the  fecond  to  the  Sidonians, 
and  the  third  to  the  Tyrians,  perhaps  as  a  common 
ma.rt  t.°.  ^ofe  maritime  powers.  The  prefent  town  of 
Tripoli  is  built  at  the  diftance  of  a  mile  and  a  half  from 
the  other,  upon  the  declivity  of  a  hill  facing  the  fea,  in 
340  2o'  north  latitude,  and  in  350  jo'  eaft  longitude 
from  Greenwich.  It  is  furrounded  with  walls,  fortified 
with  feven  high  (Long  towers,  and  a  caftle,  all  of  Go- 
Vol.  XX.  Part  II. 
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thic  architedure  3  but  the  ftreets  are  narrow,  and  the  Tripoli 
houfes  low.  The  city  contains  about  8000  houfes,  and  i! 
near  60,000  inhabitants,  confiding  of  Turks,  Chrif- ,  rnumPh- t 
tians,  and  Jews.  The  baftia,  or  pacha,  who  refides  in 
the  caftle,  where  there  is  a  garnfon  of  200  janizaries, 
governs  the  adjacent  territory,  in  which  there  is  plenty 
of  fruit,  and  a  great  number  of  mulberry  trees,  which 
enable  the  inhabitants  to  carry  on  a  fiik  manufacture, 
from  which  they  draw  confiderable  profit. 

All  the  environs  of  Tripoli  are  laid  out  in  orchards, 
where  the  nopal  grows  ipontaneoufly,  and  the  white 
mulberry  is  cultivated  for  the  filk-worm  3  the  pomegra¬ 
nate,  orange,  and  lemon  trees  for  their  fruit,  which  is 
here  very  fine.  The  country,  though  delightful  to  the 
eye,  is  unhealthy  3  from  July  to  fiptember,  epidemic 
fevers,  like  thofe  of  Scanderoon  and  Cyprus,  prevail, 
and  are  principally  caufed  by  the  artificial  inundations 
made  for  the  purpofe  of  watering  the  mulberry  trees,  to 
enable  them  to  throw  out  their  iecond  leaves,  and  from 
a  want  of  free  circulation  of  air,  the  city  being  open 
only  to  the  weftward. 

Tripoli,  a  fpecies  of  argillaceous  earth,  much  ufed 
in  the  polithing  of  metals.  See  Mineralogy  Index. 

TRIP!  O  LEM  US,  Laws  of.  See  Mysteries, 

n> 

1  RIQUETROUS,  among  botanifts,  denotes  a  fruit 
or  leaf  that  has  three  flat  fides  or  faces. 

TRIREM1S,  in  antiquity,  a  galley  with  three  ranks 
of  oars  on  a  fide. 

T  RISMEGTSTUS,  an  epithet  or  furname  given  to 
one  of  the  two  Hermefes.  See  Thoth. 

TRISMUS,  the  Locked  Jaw.  See  Medicine,  N® 

280. 

1 RISSYLL ABLE,  in  Grammar ,  a  word  confifting 
of  three  fyllables. 

TRIITCUM,  Wheat  3  a  genus  of  plants  belong¬ 
ing  to  the  clals  of  triandria  3  and  in  the  natural  fyftem 
ranging  under  the  4th  order,  Gramina .  See  Botany 
and  Agriculture  Index . 

TRITON,  a  fea  demigod,  held  by  the  ancients  to 
be  an  officer  or  trumpeter  of  Neptune,  attending  on 
him,  and  carrying  his  orders  from  lea  to  lea. 

TRITURATION,  the  adt  of  reducing  a  folid  body 
into  a  fubtile  powder 3  called  alfo  pulverijation  and  leyi- 
gation . 

TRIUMPH,  in  Roman  antiquity,  a  public  and  fo- 
lemn  honour  conferred  by  the  Romans  on  a  vi£torious 
general  by  allowing  him  a  magnificent  entry  into  the 
city. 

The  greater  triumph,  called  alfo  curulis,  or  fimply 
the  triumph ,  was  decreed  by  the  fenate  to  a  general, 
upon  the  conquering  of  a  province  or  gaining  a  fignal 
victory.  The  day  appointed  for  the  ceremony  being 
arrived,  fcaffolds  were  eredted  in  the  forum  and  circus 
and  all  the  other  parts  of  the  city  where  they  could  belt 


behold  the  pomp  :  the  fenate  went  to  meet  the  con¬ 
queror  without  the  gate  called  Capena  or  Triumphalis 
and  marched  back  in  order  to  the  Capitol  3  the  ways 
being  cleared  and  clean-fed  by  a  number  of  officers  and 
ti pilaffs,  who  drove  away  fuck  as  thronged  the  paffige 
or  ftraggled  up  and  down.  The  general  was  clad  in  a 
rich  purple  robe,  interwoven  with  figures  of  gold,  fel¬ 
ting  forth  his  great  exploits  5  his  bufkins  were  be  fet 
with  pearl  3  and  he  wore  a  crown,  which  at  firft  was 
only  laurel,  but  afterwards  gold  3  in  one  hand  he  bore 
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a  branch  of  laurel,  and  in  the  other  a  truncheon.  He 
was  carried  in  a  magnificent  chariot,  adorned  with  ivory 
and  plates  of  gold,  drawn  ufually  by  two  white  horfes ) 
though  fometimes  by  other  animals,  as  that  of  Pompey, 
when  he  triumphed  over  Africa,  by  elephants ;  that  of 
Mark  Antony  by  lions  \  that  of  Heliogabalus  by  ty- 
gers }  that  of  Aurelian  by  deer,  &c.  His  children 
were  at  his  feet,  and  fometimes  on  the  chariot-horfes. 
The  proceflion  was  led  by  the  muficians,  who  played 
triumphal  pieces  in  praife  of  the  general :  thefe  were 
followed  by  young  men,  who  led  the  victims  to  the  fa- 
crifice,  with  their  horns  gilded,  and  their  heads  adorn¬ 
ed  with  ribbands  and  garlands  *,  next  came  the  carts 
and  waggons,  loaded  wTith  all  the  fpoils  taken  from  the 
enemy,  with  their  horfes,  chariots,  &c.  \  thefe  were 
followed  by  the  kings,  princes,  and  generals,  who  had 
been  taken  captives,  loaded  with  chains  :  after  thefe  ap¬ 
peared  the  triumphal  chariot,  before  which,  as  it  palled, 
they  all  along  llrewed  flowers,  and  the  people  wfith  loud 
acclamations  called  out,  Io  triumphe !  The  chariot  was 
followed  by  the  fenate,  clad  in  white  robes  \  and  the 
fenate  by  fuch  citizens  as  had  been  fet  at  liberty  or  ran- 
fomed  ;  and  the  proceflion  was  clofed  by  the  priefls  and 
their  officers  and  utenfils,  with  a  white  ox  led  along  for 
the  chief  victim.  In  this  order  they  proceeded  through 
the  triumphal  gate,  along  the  Via  Sacra,  to  the  Capitol, 
where  the  victims  were  flain.  In  the  mean  time  all 
the  temples  were  open,  and  all  the  altars  loaded  with 
offerings  and  incenfe  ;  games  and  combats  were  cele¬ 
brated  in  the  public  places,  and  rejoicings  appeared 
everywhere. 

TRIUMVIR,  one  of  three  perfons  who  govern  ab- 
folutely,  and  with  equal  authority,  in  a  ftate.  It  is 
chieffy  applied  to  the  Roman  government:  Caefar,  Pom¬ 
pey,  and  Craffus,  were  the  firft  triumvirs  who  divided 
the  government  among  them.  There  were  alfo  other 
officers  fo  called  \  as  the  triumviri  or  trefviri  capitales, 
who  were  the  keepers  of  the  public  gaol  :  they  bad  the 
office  of  punching  malefaCtors  ;  for  which  purpofe  they 
kept  eight  liCtors  under  them. 

TROAS,  a  country  of  Phrygia  in  Alia  Minor,  of 
which  Troy  was  the  capital.  When  Troas  is  taken  for 
the  whole  kingdom  of  Priam,  it  may  be  faid  to  contain 
Myfia  and  Phrygia  Minor  ;  but  if  only  applied  to  that 
part  of  the  country  where  Troy  was  fituated,  its  extent 
is  confined  within  very  narrow  limits.  Troas  was  an¬ 
ciently  called  Dardania.  See  Troja. 

TROCH/EUS,  in  profody,  a  foot  confiffing  of  a 
long  and  (hort  fy  11  able. 

TROCHANTER,  in  Anatomy .  See  there,  N°  58. 

TROCHE,  in  Pharmacy,  a  fort  of  medicine  made  of 
.glutinous  fubftances  into  little  cakes,  and  afterwards  ex- 
ficcated.  See  Materia  Medica  Index . 

TROCHILUS,  Humming  Bird,  a  genus  of  birds 
belonging  to  the  order  of  picse.  See  Ornithology 
Index. 

TROGLODYTES,  in  the  Ancient  Geography ,  a 
people  of  Ethiopia,  faid  to  have  lived  in  caves  under 
ground.  Pomponius  Mela  gives  a  ft  range  account  of 
the  Troglodytes  :  he  fays,  they  did  not  fo  properly 
fpeak  as  fhriek  \  and  that  they  lived  on  ferpents. 

TROGUS  Pompeius,  a  Latin  univerfal  hillorian  to 
fne  time  cf  Auguftus  Caefar,  of  whom  we  have  only  an 
abridgement  by  Juftin,  ffourifhed  about  41  B.  C. 

TROJA,  the  capital  city  of  Troas,  or,  according  to 


others,  a  country  of  which  Ilium  was  the  capital.  It  Troja 
was  built  on  a  fmall  eminence  near  Mount  Ida,  and  the  H 
promontory  of  Sigseum,  at  the  diftance  of  about  four ,  roml?,,1 
miles  from  the  fea-fhore.  Dardanus  the  firft  king  of 
the  country  built  it,  and  called  it  Dardania ,  and  from 
Tros  one  of  his  fucceffors  it  was  called  Troja ,  and  from 
Ilus  Ilion.  This  city  has  been  celebrated  by  the  poems 
of  Homer  and  Virgil  j  and  of  all  the  wars  which  have 
been  carried  on  among  the  ancients,  that  of  Troy  is  the 
mo  ft  famous. 

A  defeription  of  the  plain  of  Troy  has  been  pub- 
liftied  in  French  in  the  3d  volume  of  the  Philofophi- 
cal  TranfaCtions  of  the  Royal  Society  of  Edinburgh, 
written  by  M.  Chevalier.  The  city  of  Troy,  accord¬ 
ing  to  him,  flood  on  the  prefent  file  of  the  modern  vil¬ 
lage  of  Bounarbachi,  diftant  four  leagues  from  the  fea, 
and  which  is  the  refidence  of  an  aga,  ruling  with  abfo- 
lute  fway  the  inhabitants  of  the  Trojan  plain  and  the  in¬ 
ferior  agas,  to  whom  they  are  immediately  fubjeCt. 
Bounarbachi  is  fituated  on  the  fide  of  an  eminence,  ex- 
pofed  to  every  wind,  at  the  termination  of  a  fpacious 
plain,  the  foil  of  which  is  rich  and  of  a  blackifti  colour. 

Clofe  to  the  village  is  to  be  feen  a  marfh  covered  with 
tall  reeds  ;  and  the  fituation  is  impregnable  on  all  fides 
except  at  Erin  (Homer’s  the  hill  of  wild  fg 

trees ,  which  extended  between  the  Scaean  gate  and  the 
fources  of  the  Scamander.  Thefe  circumftances,  agree¬ 
ing  with  Homer’s  descriptions,  ftrongly  fupport  M.  Che¬ 
valier’s  opinion  concerning  the  fituation  of  Troy.  A, 
very  interelling  part  of  this  work  is  the  account  of  co¬ 
nical  mounds  or  barrows,  feveral  of  them  IOO  feet  in 
diameter  at  the  bafe }  and  which  the  author  maintains 
to  be  the  identical  tombs  raifed  over  the  allies  of  the 
heroes  of  the  Trojan  war  \  fome  of  them  he  deems  more 
ancient.  He  defcribes  particularly  the  tombs  of  Efy- 
etes,  Ilus,  Ajax,  HeCtor,  Achilles,  Patroclus,  and  An- 
tilochus. 

This  differtation,  which  runs  to  the  length  of  92- 
quarto  pages,  is  replete  with  erudition  and  ingenious 
reafoning,  and  is  illuftrated  and  embellilhed  by  maps  of 
the  plain  of  Troy  and  feveral  tables  of  inferiptions.  It 
has  been  tranllated  with  much  accuracy  and  care  by 
Mr  Dalzel  profelfor  of  Greek  in  the  Univerlity  of 
Edinburgh,  and  accompanied  with  large  notes  and  il~ 
luftrations. 

TROLLIUS,  Globe-flower,  or  Luchen  Gowan , 
a  genus  of  plants  belonging  to  the  clafs  ot  polyandria  j 
and  in  the  natural  lyftem  ranging  under  the  26th  order, 
Multijiliqucc .  See  Botany  Index. 

TROMP,  Martin  Happertz  Van,  a  celebrated 
Dutch  admiral,  was  born  at  the  Bailie,  in  Holland. 

He  raifed  himfelf  by  his  merit,  after  having  diftinguifh- 
ed  himfelf  on  many  occafions,  efpecially  at  the  famous 
engagement  near  Gibraltar  in  1607*  He  puffed  for  one 
of  the  greateft  feamen  that  had  till  that  time  appeared 
in  the  world  }  and  was  declared  admiral  of  Holland, 
even  by  the  advice  of  the  prince  of  Orange.  He  in 
that  character  defeated  a  large  Spanilh  fleet  in  1630, 
and  gained  32  other  victories  at  fea  5  but  was  killed 
when  under  deck,  in  an  engagement  with  the  Engliffi 
in  1653.  The  ftates-general  caufed  medals  to  be 
ftruck  to  his  honour,  and  lamented  him  as  one  of  the 
greateft  heroes  of  their  republic.  Van  Tromp,  in  the 
midft  of  the  greateft  glory,  conftanlly  difeovered  a  re¬ 
markable  modefty  %  lor  he  never  affumsd  a  higher  cha¬ 
racter 
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Tronage  rafter  than  that  of  a  burgher,  and  that  of  being  the  fa¬ 
ll  ther  of  the  Tailors. 

.  roug  • ,  TRONAGE,  an  ancient  cuftomary  duty  or  toll,  for 
weighing  of  wool.  According  to  Fleta,  trona  is  a 
beam  to  weigh  with,  mentioned  in  the  flat.  Weftnu  2. 
cap.  25.  And  tronage  was  ufed  for  the  weighing  wool 
in  a  daple  or  public  mart,  by  a  common  trona  or  beam  \ 
which,  for  the  tronage  of  wool  in  London,  was  fixed  at 
Leaden-Hall.  The  mayor  and  commonalty  of  London 
arc  ordained  keepers  of  the  beams  and  weights  for 
weighing  merchants  commodities,  with  power  to  affign 
clerks  and  porters,  &c.  of  the  great  beam  and  balance  $ 
which  weighing  of  goods  and  wares  is  called  tronage  ; 
and  no  itranger  (hall  buy  any  goods  in  London  be¬ 
fore  they  are  weighed  at  the  king’s  beam,  on  pain  of 
forfeiture. 

TRONE-WEIGHT,  the  mod  ancient  of  the  different 
weights  ufed  in  Scotland  ;  and,  though  now  forbidden 
by  fever al  flatutes,  is  dill  ufed  by  many  for  home  com¬ 
modities,  and  that  in  a  very  irregular  manner  5  for  the 
pound  varies  in  different  places,  and  for  different  pur- 
pofes,  from  20  to  24  Dutch  ounces.  The  common  al¬ 
lowance  is  2I-J-  ounces  for  wool,  20-J-  for  butter  and 
cheefe,  20  for  tallow,  lint,  hemp,  and  hay.  It  is  di¬ 
vided  into  1 6  of  its  own  ounces,  and  16  pounds  make  a 
done. 

TROOP,  a  fmall  body  of  horfe  or  dragoons,  about  50 
or  60,  fome times  more,  fometimes  lefs,  commanded  by 
n  captain,  lieutenant,  comet,  quarter-mader,  and  three 
corporals,  who  are  the  lowed  officers  of  a  troop. 
TROPE.  See  Oratory,  N°  52 — 66. 

TROPHONIUS’s  cave,  or  Oracle ,  in  Ancient  Geo¬ 
graphy ,  a  cave  near  Lebadia  in  Boeotia,  between  Heli¬ 
con  and  Chaeronea  (Strabo)  :  fo  called  from  Trophonius, 
an  enthufiadic  diviner ;  who,  defcending  into  this  cave, 
pretended  to  give  anfwers  and  pronounce  oracles  ;  and 
was  hence  called  Jupiter  Trophonius.  Such  as  wrent 
down  to  this  cave  never  after  fmiled  ;  hence  the  prover* 
bial  faying  of  a  man  who  has  lod  his  mirth,  That  he  is 
come  out  of  Trophonius’s  cave.  Though  Paufanias, 
who  writes  from  experience,  contradifts  this  \  affirming 
that  perfons  came  out  of  the  cave  affefted  indeed  with  a 
dupor,  but  that  they  foon  after  recovered  themfelves. 
See  Oracle. 

TROPHY  ( Tropceum ),  among  the  ancients,  a  mo¬ 
nument  of  viftorv. 

TROPIC-Bird.  See  Phaeton,  Ornithology 
index. 

TROPICS.  See  Geography. 

TROUBADOURS,  poets  that  flouriffied  in  Pro¬ 
vence  during  the  12th  century. 

They  wrote  poems  on  love  and  gallantry  on  the  il- 
ludrious  charafters  and  remarkable  events  of  the  times  ; 
fatires  which  Were  chiefly  direfted  againd  the  clergy 
and  monks  ;  and  a  few  didaftic  pieces.  The  trouba¬ 
dours  were  great  favourites  in  different  courts,  diffufed 
a  tade  for  their  language  and  for  poetry  over  Europe, 
which  was  about  that  time  funk  in  ignorance  and  rude- 
nefs  5  they  difappeared  in  the  14th  century.  A  hi  dory 
of  the  troubadours  in  3  vols  1 2mo,  was  begun  by  M.  de 
Sainte  Palaie,  and  finiffied  by  the  abbe  Millot.  See 
Music. 

TROUGH,  Galvanic.  See  Galvanism.  For 
later  difeoveries  in  galvanic  eleftricity,  fee  ZlNC. 
TROVER,  in  Law)  an  aftion  that  a  man  hath 


againd  one  that,  having  found  any  of  his  goods,  refu-  Trout 
feth  to  deliver  them  upon  demand.  II 

TROUT.  See  Salmo,  Ichthyology  Index.  Trumpet.  ^ 
TROY.  See  Troja. 

TROT-Weight ,  one  of  the  mod  ancient  of  the  differ¬ 
ent  kinds  ufed  in  Britain.  The  ounce  of  this  weight 
was  brought  from  Grand  Cairo  in  Egypt,  about  the 
time  of  the  crufades,  into  Europe,  and  fird  adopted  in 
Troyes ,  a  city  of  Champagne  ;  whence  the  name. 

The  pound  Englijh  Troy  contains  12  ounces,  or  57 6$ 
grains.  It  was  formerly  ufed  for  every  purpole  ;  and  is 
dill  retained  for  weighing  gold,  diver,  and  jewels  $  for 
compounding  medicines ;  for  experiments  in  natural  phi- 
lolbphy  5  and  for  comparing  different  weights  with  each 
other. 

Scots  TROT-Weight  was  edabliffied  by  James  VI.  in 
the  year  1618,  who  enafted,  that  only  one  weight 
fhould  be  ufed  in  Scotland,  viz.  the  French  Troy  done 
of  16  pounds,  and  16  ounces  in  the  pound.  The  pound 
contains  7600  grains,  and  is  equal  to  17  02.  6  dr.  avoir¬ 
dupois*  The  cwt.  or  II 2  lb.  avoirdupois,  contains  only 
103  lb.  24- oz.  of  this  weight,  though  generally  reckon¬ 
ed  equal  to  1041b*  This  weight  is  nearly,  if  not  ex- 
aftly,  the  fame  as  that  of  Paris  and  Amderdam  ;  and  is 
generally  known  by  the  name  of  Dutch  weight.  Though 
prohibited  by  the  articles  of  union,  it  is  dill  ufed  in 
weighing  iron,  hemp,  flax,  mod  Dutch  and  Baltic 
goods,  meal,  butcher-meat,  unwrought  pewter  and 
lead,  and  fome  other  articles. 

TRUE-love.  See  Paris,  Botany  Index. 

TRUFFLES.  See  Lycoperdon,  Botany  Index. 

TRUMPET,  a  mufical  indrument,  the  mod  noble 
of  all  portable  ones  of  the  wind  kind  \  ufed  chiefly  in 
war,  among  the  cavalry  to  direft  them  in  the  fervice. 

Each  troop  of  cavalry  has  one.  The  cords  of  the  trum¬ 
pets  are  of  crimfon,  mixed  with  the  colours  of  the  fa¬ 
cings  of  the  regiments. 

As  to  the  invention  of  the  trumpet,  fome  Greek  his¬ 
torians  aferibe  it  to  the  Tyrrhenians  ;  but  others,  with 
greater  probability,  to  the  Egyptians ;  from  whom  it 
might  have  been  tranfmitted  to  the  Ifraelites.  The 
trumpet  was  not  in  life  among  the  Greeks  at  the  time 
of  the  Trojan  war  ;  though  it  was  in  common  ufe  in  the 
time  of  Homer.  According  to  Potter  (xirch.  Grccc . 
vol.  ii.  cap.  9.^),  before  the  invention  of  trumpets,  the 
fird  fignals  of  battle  in  primitive  wTars  were  lighted 
torches  ;  to  thefe  fucceeded  ffiells  of  fifhes,  which  were 
founded  like  trumpets.  And  when  the  trumpet  became 
common  in  military  ufe,  it  may  well  be  imagined  to 
have  ferved  at  fird  only  as  a  rough  and  noify  fignal  of 
battle,  like  that  at  prefent  in  Abyffinia  and  New  Zea¬ 
land,  and  perhaps  with  only  one  found.  But,  even 
when  more  notes  were  produced  from  it,  fo  noify  an  in¬ 
drument  mud  have  been  an  unfit  accompaniment  for 
the  voice  and  poetry  $  fo  that  it  is  probable  the  trum¬ 
pet  was  the  fird  folo  indrument  in  ufe  among  the  an¬ 
cients. 

TRUMPET ,  Articulate ,  comprehends  both  the  /peak¬ 
ing  and  the  hearing  trumpet,  is  by  much  the  mod  valu¬ 
able  indrument,  and  has,  in  one  of  its  forms,  been  ufed 
by  people  among  whom  we  ffiould  hardly  have  expeft- 
cd  to  find  fuch  improvements. 

That  the  /peaking  trumpet ,  of  which  the  objeft  is  to 
increafe  the  force  of  articulate  founds,  ffiould  have  been 
known  to  the  ancient  Greeks,  can  excite  no  wonder  ; 
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Trumpet,  and  therefore  we  eafily  admit  the  accounts  which  we 
read  of  the  horn  or  trumpet,  with  which  Alexander 
addreffed  his  army,  as  well  as  of  the  whifpering  ca¬ 
verns  of  the  Syracufan  tyrant.  But  that  the  natives  of 
Peru  were  acquainted  with  this  inftrument,  will  proba¬ 
bly  furprife  many  of  our  readers.  The  fa£t,  however, 
feems  incontrovertible. 

In  the  Hiftory  of  the  Order  of  Jefuits,  publifhed  at 
Naples  in  1601  by  Beritaria,  it  is  faid,  that  in  the  year 
1 595  a  fmall  convent  of  that  order  in  Peru,  fituated  in 
a  remote  corner,  was  in  danger  of  immediate  deftruftion 
by  famine.  One  evening  the  fupeiior  Father  Samaniac 
implored  the  help  of  the  cacique  5  next  morning,  on 
opening  the  gate  of  the  monaftery,  he  found  it  fur- 
rounded  by  a  number  of  women,  each  of  whom  carried 
a  fmall  balket  of  provifions.  He  returned  thanks  to 
heaven  for  having  miraculoufly  interpofed,  by  infpiring 
the  good  people  with  pity  for  the  diftrefs  of  his  friars. 
But  when  he  expreffed  to  them  his  wonder  how  they 
came  all  to  be  moved  as  if  by  mutual  agreement  with 
ihefe  benevolent  fentiments,  they  told  him  it  was  nofuch 
thing  ;  that  they  looked  upon  him  and  his  countrymen 
as  a  pack  of  infernal  magicians,  who  by  their  forceries 
had  enflaved  the  country,  and  had  bewitched  their  good 
cacique,  who  hitherto  had  treated  them  with  kindnefs 
and  attention,  as  became  a  true  worfliipper  of  the  fun  ; 
but  that  the  preceding  evening  at  funfet  he  had  ordered 
the  inhabitants  of  fuch  and  fuch  villages,  about  fix  miles 
off,  to  come  that  morning  with  provifions  to  this  nelt  of 
wizzards. 

The  fuperior  afked  them  in  what  manner  the  governor 
had  warned  fo  many  of  them  in  fo  fliort  a  time,  at  fuch 
a  diftance  from  his  own  refidence  ?  They  told  him  that 
it  was  by  the  trumpet  ;  and  that  every  perfon  heard  at 
their  own  door  the  diftindf  terms  of  the  order.  The  fa¬ 
ther  had  heard  nothing;  but  they  told  him  that  none 
heard  the  trumpet  but  the  inhabitants  of  the  villages  to 
which  it  was  directed.  This  is  a  piece  of  very  curious 
information  ;  but,  after  allowing  a  good  deal  to  the  ex¬ 
aggeration  of  the  reverend  Jefuits,  it  cannot,  we  think, 
be  doubted  but  that  the  Peruvians  actually  poffeffed  this 
flentorophonic  art.  For  we  may  obferve  that  the  effefr 
defcribed  in  this  narration  refembles  what  we  now  know 
to  be  the  effefl  of  fpeaking  trumpets,  while  it  is  unlike 
what  the  inventor  of  fuch  a  tale  would  naturally  and 
ignorantly  fay.  Till  fpeaking  trumpets  were  really 
known,  we  ftiould  expedl  the  found  to  be  equally  diffu- 
fed  on  all  fides,  which  is  not  the  cafe  ;  for  it  is  much 
ffronger  in  the  line  of  the  trumpet  than  in  any  dire£lion 
very  oblique  to  it. 

About  the  middle  of  the  17th  century,  Athanalius 
Kircher  turned  his  attention  to  the  philo fophy  of  found, 
and  in  different  works  threw  out  many  ufeful  and  fcien- 
tific  hints  on  the  conftru£Hon  of  fpeaking  trumpets  (fee 
Acoustics  and  Kirciier)  ;  but  his  mathematical  il- 
luftrations  were  fo  vague,  and  his  own  charadler  of  inat¬ 
tention  and  credulity  fo  notorious,  that  for  fome  time 
thefe  works  did  not  attradl  the  notice  to  which  they 
were  well  entitled. 

About  the  year  1670,  Sir  Samuel  Morland,  a  gen¬ 


tleman  of  great  ingenuity,  fcience,  and  order,  took  Up  Trumpet, 
the  fubjecff,  and  propofed  as  a  question  to  the  Royal  So-  ' — y— “ 

ciety  of  London,  What  is  the  belt  form  for  a  fpeaking 
trumpet  ?  which  he  called  a  flentorophonic  horn.  He 
accompanied  his  demand  with  an  account  of  his  own  no¬ 
tions  on  the  fubjedl  (which  he  acknowledged  to  be  very 
vague  and  conjectural),  and  an  exhibition  of  fome  inftru- 
ments  conftrutted  according  to  his  views.  They  were  in 
general  very  large  conical  tubes,  fuddenly  fpreading  at 
the  very  mouth  to  a  greater  width.  Their  effedl  was 
really. wonderful.  They  were  tried  in  St  James’s  park  ; 
and  his  Majefty  K.  Charles  II.  fpeaking  in  his  ordinary 
colloquial  pitch  of  voice  through  a  trumpet  only  feet 
long,  was  clearly  and  mod  diftin&ly  heard  at  the  diftance 
of  a  thoufand  yards.  Another  perfon,  fele&ed  we  fuppofe 
for  the  loudnefs  and  diftin&nefs  of  his  voice,  was  perfe&ly 
underftood  at  the  diftance  of  four  miles  and  a  half.  The 
fame  of  this  foon  fpread ;  Sir  Samuel  Morland’s  principles 
were  refined,  confidering  the  novelty  of  the  thing,  anddifi* 
fer  confiderably  from  Father  Kircher’s.  The  aerial  undu* 
lations,  (for  hefpeaks  very  accurately  concerning  the  na¬ 
ture  of  found)  endeavour  to  diffufe  themfelves  in  fpheres-, 
but  are  flopped  by  the  tube,  and  therefore  reundulate  to¬ 
wards  the  axis  like  w7aves  from  a  bank,  and,  meeting  in 
the  axis,  they  form  a  ftrong  undulation  a  little  farther 
advanced  along  the  tube,  which  again  fpreads,  is  again 
refle&ed,  and  fo  on,  till  it  arrives  at  the  mouth  of  the 
tube  greatly  magnified,  and  then  it  is  diffufed  through 
the  open  air  in  the  fame  manner,  as  if  all  pr  oceeded  from 
a  very  fonorous  point  in  the  centre  of  the  wide  end  of 
the  trumpet.  The  author  diftinguifhes  with  great  judge¬ 
ment  between  the  prodigious  reinforcement  of  found  in 
a  fpeaking  trumpet  and  that  in  the  mufical  trumpet, 
bugle-horn,  conch-fhell,  &c.  ;  and  fhows  that  the  diffe¬ 
rence  confifts  only  in  the  violence  of  the  firft  fonorous 
agitation,  which  can  be  produced  by  us  only  on  a  very 
fmall  extent  of  furface.  The  mouth-piece  diameter, 
therefore,  of  the  mufical  trumpet  mult  be  very  fmall, 
and  the  force  of  blaft  very  confiderable.  Thus  one 
ftrong  but  fimple  undulation  will  be  excited,  which  mult 
be  fubjeCled  to  the  modifications  of  harmony,  and  will 
be  augmented  by  ufmg  a  conical  tube  (a).  But  a  fpeak¬ 
ing  trumpet  mult  make  no  change  on  the  nature  of  the 
firft,  undulations  ;  and  each  point  of  the  mouth  piece 
muft  be  equally  confidered  as  the  centre  of  fonorous  un¬ 
dulations,  all  of  which  muft  be  reinforced  in  the  fame 
degree,  other  wife  all  diftinClnefs  of  articulation  will  be 
loft.  The  mouth-piece  muft  therefore  take  in  the  whole 
of  the  mouth  of  the  fpeaker. 

When  Sir  Samuel  Morland’s  trumpet  came  to  be  ge¬ 
nerally  known  on  the  continent,  it  was  foon  difeovered 
that  the  fpeaker  could  be  heard  at  a  great  diftance  only 
in  the  line  of  the  trumpet;  and  this  circumftance  was  by  a 
a  MrCafiegrain  (Journ.des Sfavans,  1672,  p.  131.)  attri¬ 
buted  to  a  defedl  in  the  principle*  of  its  conftru6lion, 
which  he  faid  was  not  according  to  the  laws  of  fonorous 
undulations.  He  propofed  a  conoid  formed  by  the  revo¬ 
lution  of  a  hyperbola  round  its  affymptote  as  the  beft 
form.  A  Mr  Hafe  of  Wirtemberg,  on  the  other  hand, 
propofed  a  parabolic  conoid,  having  the  mouth  of  the 

fpeaker 


(a)  Accordingly  the  found  of  the  bugle  horn,  of  the  mufical  trumpet,  or  the  French  horn,  is  prodigioufly 
loud,  when  we  confider  the  fmall  paffage  through  which  a  moderate  blaft  is  fent  by  the  trumpeter. 
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Trumpet,  fpeaker  placed  in  the  focus.  In  this  conftrudtion  he 
“P"~v"  ' '  plainly  went  on  the  principle  of  a  reflection  fimilar  to 
that  of  the  rays  of  light ;  but  this  is  by  no  means  the 
cafe.  The  effect  of  the  parabola  will  be  to  give  one  re¬ 
flection,  and  in  this  all  the  circular  undulations  will  be 
converted  into  plane  waves,  which  are  at  right  angles  to 
the  axis  of  the  trumpet.  But  nothing  hinders  their  fuh- 
fequent  diffufion  ;  for  it  does  not  appear  that  the  found 
will  be  enforced,  becaufe  the  agitation  of  the  particles 
on  each  wave  is  not  augmented. 

The  fubjedt  is  exceedingly  difficult.  We  do  not  fully 
comprehend  on  what  circumftance  the  affection  or  agi¬ 
tation  of  our  organ,  or  Amply  of  the  membrana  tym- 
pani,  depends.  A  more  violent  agitation  of  the  fame 
air,  that  is,  a  wider  ofcillation  of  its  particles,  cannot 
fail  to  increafe  the  impulfe  on  this  membrane.  The 
point  therefore  is  to  find  what  concourfe  of  feeble  undu¬ 
lations  will  produce  or  be  equivalent  to  a  great  one. 
The  reafonings  of  all  thefe  reftorers  of  the  fpeaking 
trumpet  are  almoft  equally  fpecious,  and  each  point  out 
fome  phenomenon  which  ihould  charadlerife  the  prin¬ 
ciple  of  conftrudtion,  and  thus  enable  us  to  fay  which  is 
moll  agreeable  to  the  procedure  of  nature.  Yet  there 
is  hardly  any  difference  in  the  performance  of  trumpets 
of  equal  dimenfions  made  after  thefe  different  methods. 

The  propagation  of  light  and  of  elaftic  undulations 
feem  to  require  very  different  methods  of  management. 
Yet  the  ordinary  phenomena  of  echoes  are  perfectly  expli¬ 
cable  by  the  acknowledged  laws  either  of  optics  or  acou- 
flics  ;  ftill  however  there  are  fome  phenomena  of  found 
which  are  very  unlike  the  genuine  refults  of  elaftic  undu¬ 
lations*  If  founds  are  propagated  fpberically,  then  what 
comes  into  a  room  by  a  fmall  hole  fhould  diffufe  itfelf 
from  that  hole  as  round  a  centre,  and  it  fhould  be  beard 
equally  well  at  twelve  feet  diftance  from  the  hole  in 
every  diredtion.  Yet  it  is  very  fenfibly  louder  when  the 
hearer  is  in  the  ffraight  line  drawn  from  the  fonorous 
body  through  the  hole.  A  perfon  can  judge  of  the  di¬ 
redtion  of  the  founding  body  with  tolerable  exadtnefs. 
Cannon  difcharged  from  the  different  fides  of  a  fhip  are 
very  eafily  diftinguifhed,  which  fhould  not  be  the  cafe 
by  the  Newtonian  theory  ;  for  in  this  the  two  pulfes  on 
the  ear  ftiould  have  no  fenfible  difference. 

The  mo!l  important  fadt  for  our  purpcfe  is  this  :  An 
echo  from  a  fmall  plane  furface  in  the  midft  of  an  open 
‘field  is  not  heard,  unlefs  we  ftand  in  fuch  a  fituation  that 
the  angle  of  refledted  found  may  be  equal  to  that  of  in¬ 
cidence.  But  by  the  ufual  theory  of  undulations,  this 
fmall  furface  fhould  become  the  centre  of  a  new  undula¬ 
tion,  which  fhould  fpread  in  all  diredtions.  If  we  make 
an  analogous  experiment  on  watery  undulations,  by  pla¬ 
cing  a  fmall  flat  furface  fo  as  to  projedt  a  little  above  the 
>iTater,  and  then  drop  in  a  fmall  pebble  at  a  diftance, 
fo  as  to  raife  one  circular  wave,  we  (hall  obferve, 
that  when  this  wave  arrives  at  the  projecting  plane,  it  is 
difturbed  by  it,  and  this  difturbance  fpreads  from  it  on 
all  fides.  It  is  indeed  fenfibly  ftronger  in  that  line  which 
is  drawn  from  it  at  equal  angles  with  the  line  drawn  to 
the  place  where  the  pebble  was  dropped.  But  in  the 
cafe  of  found,  it  is  a  fadt,  that  if  we  go  to  a  very  fmall 
diftance  on  either  fide  of  the  line  cf  reflection,  we  fhall 
hear  nothing. 

Here  then  is  a  fadt,  that  whatever  may  be  the  nature 
of  the  elaftic  undulations,  founds  are  reflected  from  a 
fmall  plane  in  the  lame  manners s  fight.  We  may  ava;l 


ourfelves  of  this  fadt  as  a  mean  for  enforcing  found,  Trumpet, 
though  we  cannot  explain  it  in  a  fatisfadtory  manner. 

We  fhould  expedt  from  it  an  effedt  fimilar  to  the  hear¬ 
ing  of  the  original  found  along  with  another  original 
found  coming  from  the  place  from  which  this  refledted 
found  diverges.  If  therefore  the  refledted  found  or  echo 
arrives  at  the  ear  in  the  fame  inftant  with  the  original 
found,  the  effedt  will  be  doubled  ;  or  at  leaft  it  will  be 
the  fame  with  two  fimultaneous  original  founds.  Nbw 
we  know  that  this  is  in  fome  fenfe  equivalent  to  a 
ftronger  found.  For  ifc  is  a  fadt,  that  a  number  of  voi¬ 
ces  uttering  the  fame  or  equal  founds  are  heard  at  a 
much  greater  diftance  than  a  Angle  voice.  Wc  cannot 
perhaps  explain  how  this  happens  by  mechanical  laws, 
nor  affign  the  exadt  proportion  in  which  10  voices  ex¬ 
ceed  the  effedt  of  one  voice  ;  nor  the  proportion  of  the 
diftances  at  which  they  feem  equally  loud.  We  may 
therefore,  for  the  prefent,  fuppofe  that  two  equal  voices 
at  the  fame  diftance  are  twice  as  loud,  three  voices  three 
times  as  loud,  See.  Therefore  if,  by  means  of  a  fpeaking 
trumpet,  we  can  make  10  equal  echoes  arrive  at  the  ear 
at  the  fame  moment,  we  may  fuppofe  its  effedt  to  be  to 
increafe  the  audibility  10  times  ;  and  we  may  exprefs  this 
fhortly,  by  calling  the  found  10  times  louder  or  more  in- 
ten  fe. 

But  we  cannot  do  this  precifely.  We  cannot  by  any 
contrivance  make  the  found  of  a  momentary  fnap,  and 
thofe  of  its  echoes,  arrive  at  the  ear  in  the  fame  moment, 
becaufe  they  come  from  different  diftances.  But  if  the 
original  noife  be  a  continued  found,  a  man’s  voice,  for 
example,  uttering  a  continued  uniform  tone,  the  firlft  e- 
cho  may  reach  the  ear  at  the  fame  moment  with  the  fe- 
cond  vibration  of  the  larynx;  the  fecond  echo  along 
with  the  third  vibration,  and  fo  on.  It  is  evident,  that 
this  will  produce  the  fame  effedt.  The  only  difference 
wall  be,  that  the  articulations  of  the  voice  will  be  made 
indiftindt,  if  the  echoes  come  from  very  different  di¬ 
ftances.  Thus  if  a  man  pronounce  the  fyllable  taw'y 
and  the  10  fucceftive  echoes  are  made  from  places 
which  are  10  feet  farther  off;  the  10th  part  of  a  fecond 
(nearly)  will  intervene  between  hearing  the  firft  and 
the  laid .  This  will  give  it  the  found  of  the  fyllable 
thaw ,  or  perhaps  raw,  becaufe  r  is  the  repetition  of  t. 
Something  like  this  occurs  when,  ftand ing  at  one  end  of 
a  long  line  of  foldiers,  wre  hear  the  mufkets  of  the  whole 
line  difcharged  in  one  inftant.  It  feems  to  us  the  found 
of  a  running  fire. 

The  aim  therefore  in  the  conftrudtion  of  a  fpeaking 
trumpet  may  be,  to  caufe  as  many  echoes  as  poffible  to 
reach  a  diftant  ear  without  any  perceptible  interval  of 
of  time.  This  will  give  diftindtnefs,  and  -  fomething  e- 
quivalent  to  loudnefs.  Pure  loudnefs  arifes  from  the 
violence  of  the  Angle  aerial  undulation.  To  increafe 
this  may  be  the  aim  in  the  conftrudtion  of  a  trumpet  ; 
but  we  are  not  fufficiently  acquainted  with  the  mecha- 
nifm  of  thefe  undulations  to  bring  this  about  with  cer¬ 
tainty  and  precifion  ;  whereas  we  can  procure  this  accu¬ 
mulation  of  echoes  without  much  trouble,  fince  we  know 
that  echoes  are,  in  faci ,  refledted  like  light.  We  can 
form  a  trumpet  fo  that  many  of  thefe  lines  of  refledted 
found  fhall  pafs  through  the  place  of  the  hearer.  We 
are  indebted  to  Mr  Lambert  of  Berlin  for  this  Ample 
and  popular  view  of  the  fubjedt ;  and  fhall  here  give  an 
abftradt  of  his  moft  ingenious  Differtation  on  Acouftic 
Xnftruments?  publilhed  in  the  Berlin  Memoirs  for  1763. 

Sound! 
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Trumpet.  Sound  naturally  fpreads  in  all  dire&Ions  \  but  we 
,v  "  know  that  echoes  or  reflected  founds  proceed  almoft 
ftriaiy  in  certain  limited  directions.  If  therefore  we 
contrive  a  trumpet  in  fuch  a  way  that  the  lines  of  echo 
fliall  be  confined  within  a  certain  fpace,  it  is  reafonable 
to  fuppofe  that  the  found  will  become  more  audible  in 
proportion  as  this  diffufion  is  prevented.  Therefore  if 
we  can  oblige  a  found  which,  in  the  open  air,  would 
have  diffufed  itfelf  over  a  hemifphere,  to  keep  within  a 
cone  of  1 20  degrees,  we  fhould  expea  it  to  be  twice  as 
audible  within  this  cone.  This  will  be  accomplifhed, 
by  making  the  refleaions  fuch  that  the  lines  of  refleacd 
found  fliall  be  confined  within  this  cone.  N,  B.  We 
here  fuppofe  that  nothing  is  lofl  in  the  reflection.  Let 
P?ate  us  examine  the  effeCl  of  a  cylindrical  trumpet. 

DXXXIX.  Let  the  trumpet  be  a  cylinder  ABED,  (fig.  i.),  and 
Fl£*  let  C  be  a  founding  point  in  the  axis.  It  is  evident 
that  all  the  found  in  the  cone  BCE  will  go  forward 
without  any  reflection.  Let  CM  be  any  other  line  of 
found,  which  we  may,  for  brevity’s  fake,  call  a  fono¬ 
rous  or  phonic  line .  Being  refleCled  in  the  points 

M,  N,  O,  P,  it  is  evident  that  it  will  at  laft  efcape 
from  the  trumpet  in  a  direction  P(),  equally  diverging 
from  the  axis  with  the  line  CM.  The  fame  mufl  be 
true  of  every  other  fonorous  line.  Therefore  the  echoes 
will  all  diverge  from  the  mouth  of  the  trumpet  in  the 
fame  manner  as  they  would  have  proceeded  from  C 
without  any  trumpet.  Even  fuppofmg,  therefore,  that 
the  echoes  are  as  flrong  as  the  original  found,  no  advan¬ 
tage  is  gained  by  fuch  a  trumpet,  but  that  of  bringing 
the  found  forward  from  C  to  c.  This  is  quite  trifling 
when  the  hearer  is  at  a  diflance.  Yet  we  fee  that 
founds  may  be  heard  at  a  very  great  diflance,  at  the  end 
of  long,  narrow,  cylindrical,  or  prifmatical  galleries.  It 
is  known  that  a  voice  may  be  diftinCtiy  heard  at  the 
diflance  of  feveral  hundred  feet  in  the  Roman  aque- 
duCls,  whofe  fides  are  perfeCUy  ftraight  and  fmooth, 
being  plaflered  with  ftucco.  The  fmooth  furface  of 
the  flill  water  greatly  contributes  to  this  effeCti  Cy¬ 
lindrical  or  prifmatical  trumpets  mufl  therefore  be  re- 
jeded. 

Fig.  2.  Let  the  trumpet  be  a  cone  BCA  (fig.  2.),  of  which 
CN  is  the  axis,  DK  a  line  perpendicular  to  the  axis,  and 
DFHI  the  path  of  a  refleCled  found  in  the  plane  of  the 
axis.  The  lafl  angle  of  reflection  IHA  is  equal  to  the 
laft  angle  of  incidence  FHC.  The  angle  BFH,  or  its 
equal  CFD,  is  equal  to  the  angles  FHD  and  FCH  ) 
that  is,  the  angle  of  incidence  CFD  exceeds  the  next 
angle  of  incidence  FHC  by  the  angle  FCD  •,  that  is, 
by  the  angle  of  the  cone.  In  like  manner,  FDH  ex¬ 
ceeds  CFD  by  the  fame  angle  FCD.  Thus  every  fuc- 
ceeding  angle,  either  of  incidence  or  reflection,  exceeds 
the  next  by  the  angle  of  the  cone.  Call  the  angle  of 
the  cone  a ,  and  let  h  be  the  firft  angle  of  incidence 
PDC.  The  fpcond,  or  DFC,  is  h — a .  The  third,  or 
FHC,  is  b—2  a ,  &c. :  and  the  «th  angle  of  incidence 
or  reflection  is  b — n  a ,  after  n  reflections.  Since  the 
angle  diminifhes  by  equal  quantities  at  each  fubfequent 
reflection,  it  is  plain,  that  whatever  be  the  firft  angle  of 
incidence,  it  may  be  exhaufted  by  this  diminution  ; 
namely,  when  n  times  a  exceeds  or  is  equal  to  b.  There¬ 
fore  to.  know  how  many  reflections  of  a  found,  whofe 
firft  incidence  has  the  inclination  b ,  can  be  made  in  an 
infinitely  extended  cone,  whofe  angle  is  a,  divide  b  by 
dj  the  quotient  will  give  the  number  n  of  reflections, 
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and  the  remainder,  if  any,  will  be  the  laft  angle  of  in-  Trumpet, 
cidence  or  reflection  lefs  than  a .  It  is  very  plain,  that ■v~- ** 
when  an  angle  of  reflection  IHA  is  equal  to  or  lefs 
than  the  angle  BCA  of  the  cone,  the  refleCled  line 
HI  will  no  more  meet  with  the  other  fide  CB  of  the 
cone. 

.  We  may  here  obferve,  that  the  greateft  angle  of  in¬ 
cidence  is  a  right  angle,  or  90°.  This  found  would 
be  refleaed  back  in  the  fame  line,  and  would  be  in¬ 
cident  on  the  oppofite  fide  in  an  angle  zzp o° — a , 

&c. 

Thus  we  fee  that  a  conical  trumpet  is  Well  fuited  for 
confining  the  found  :  for  by  prolonging  it  fufficiently, 
we  can  keep  the  lines  of  refleacd  found  wholly  within 
the  cone.  And  when  it  is  not  carried  to  fuch  a  length 
as  to  do  this,  when  it  allows  the  founding  line  GH,  for 
example,  to  efcape  without  farther  reflea'ion,  the  diver¬ 
gency  from  the  axis  is  lefs  than  the  laft  angle  of  reflec¬ 
tion  BGH  by  half  the  angle  BCA  of  the  cone.  Let 
us  fee  what  is  the  conneaion  between  the  length  and  the 
angle  of  ultimate  refleaion. 

We  have  fin.  T—a  ;  fin.  bzzCD  :  CF,  and  CF— 

CD  x  r — ,  and  fin.  b  —  2  a  ;  fin.  b  —  a  ■=.  CF  : 


fin.  b - 

CH,  and  CH=CFx 


fin.  b  —  a  fin.  b 

- p.  =CD  x - _ 

b  —  2  a  fin.  b — , 


fin 


fin.  b  —  a 


,  CD  X 


fin.  b 


,  Sec. 


fin.  b —  2  a* 

fuppofe  X  to  be  the  length  which 
have  XrzCD  x 


fin.  b —  2 a 
Therefore  if 

will  give  us  n  refleaions, 
fin.  b 

- - - Hence  we  fee  that  the  length  increafes  as 

fin.  b — na 


fliall 


the  angle  b —  n  a  diminifhes  \  but  is  not  infinite,  unlefs 
na  is  equal  to  b .  In  this  cafe,  the  immediately  pre¬ 
ceding  angle  of  refleaion  muft  be  a ,  becaufe  thefe 
angles  have  the  common  difference  a.  Therefore  the 
laft  refleaed  found  was  moving  parallel  to  the  oppofite 
fide  of  the  cone,  and  cannot  again  meet  it.  But  though 
we  cannot  aflign  the  length  which  will  give  the  nth 
refleaion,  we  can  give  the  length  which  will  give  the 
one  immediately  preceding,  whofe  angle  with  the  fide 
of  the  cone  is  a .  Let  Y  be  this  length.  We  have  Y 
fin  b  ° 

=  CD  X  This  length  will  allow  every  line  of 

found  to  be  refleaed  as  often,  faving  once,  as  if  the 
tube  were  infinitely  long.  For  fuppofe  a  fonorous  line 
to  be  traced  backwards,  as  if  a  found  entered  the  tube 
in  the  direaion  i  h,  and  were  refleaed  in  the  points 
h,f  f  i,  D,  the  angles  will  be  continually  augmented 
by  the  conftant  angle  a.  But  this  augmentation  can 
never  go  farther  than  90° +1- a.  For  if  it  reaches  that 
value  at  D,  for  inftance,  the  refleaed  line  DK  will  be 
perpendicular  to  the  axis  CN ;  and  the  angle  ADK 
will  be  equal  to  the  angle  DKB,  and  the  found  will 
come  out  again.  This  remark  is  of  importance  on  ano¬ 
ther  account. 

Now  fuppofe  the  cone  to  be  cut  off  at  D  by  a  plane 
perpendicular  to  the  axis,  KD  will  be  the  diameter  of 
its  mouth-piece ;  and  if  we  fuppofe  a  mouth  completely 
occupying  this  circle,  and  every  point  of  the  circle  to 
be  fonorous,  the  refleaed  founds  will  proceed  from  it  in 
the  fame  manner  as  light  would  from  a  flame  which 

completely 
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Trumpet,  completely  occupies  its  area,  and  is  refle&ed  by  the  in- 
^  n  v  J  fide  of  the  cone.  The  angle  FDA  will  have  the 
greateft  poflible  fine  when  it  is  a  right  angle,  and  it 
never  can  be  greater  than  ADK,  which  is  ~9°4"^  a* 
And  lince  between  90°+4  a9  anc*  9°  —  there  mull 
fall  fome  multiple  of  a  ;  call  this  multiple  b .  Then,  in 
order  that  every  found  may  be  relieved  as  often  as  pof- 
fible,  faving  once,  we  mull  make  the  length  of  it  Xzz 

cdx!4 

o,  a 

Now  fince  the  angle  of  the  cone  is  never  made  very 
great,  never  exceeding  10  or  12  degrees,  b  can  never 
differ  from  90  above  a  degree  or  two,  and  its  line  can¬ 
not  differ  much  from  unity.  Therefore  X  will  be  very 
CD 

nearly  equal  to  - — -■  which  is  alfo  very  nearly  equal  to 

b,  d 

CD 

— - :  becaufe  a  is  fmall,  and  the  lines  of  fmall 

2  S,  4-  a 

arches  are  nearly  equal  and  proportional  to  the  arches 
themfelves.  There  is  even  a  fmall  compenfation  of 
errors  in  this  formula.  For  as  the  line  of  90°  is  fome- 
what  too  large,  which  would  give  X  too  great,  2  S,  i  a 
is  alfo  larger  than  the  line  of  a.  Thus  let  a  be  120  : 
then  the  nearelt  multiple  of  a  is  84  or  96°,  both  of 
which  are  as  far  removed  as  poflible  from  90°,  and  the 
error  is  as  great  as  poflible,  and  is  nearly  T.£7th  of  the 
whole. 

This  approximation  gives  us  a  very  Ample  conftruc- 
tion.  Let  CM  be  the  required  length  of  the  trumpet, 
and  draw  ML  perpendicular  to  the  axis  in  O.  It  is 
evident  that  S,  MCO  :  rad.  nMO  :  CM,  and  CM  j  or 

v  MO  LM  v  CD  ,  .  c 
X=-— — —  ,  but  X=  — =~r  ,  and  therefore 

S ,i  a  2S,V  2  s,  v 

LM  is  equal  to  CD. 

If  therefore  the  cone  be  of  fuch  a  length,  that  its 
diameter  at  the  mouth  is  equal  to  the  length  of  the 
part  cut  off,  every  line  of  found  will  have  at  leaft  as 
many  reflections,  fave  one,  as  if  the  cone  were  infinitely 
long  •,  and  the  laft  refleCled  line  will  either  be  parallel 
to  the  oppofite  fide  of  the  cone,  or  lie  nearer  the  axis 
than  this  parallel ;  confequently  fuch  a  cone  will  con¬ 
fine  all  the  refledted  founds  within  a  cone  whole  angle 
is  2  a,  and  will  augment  the  found  in  the  proportion  of 
the  fpherical  bafe  of  this  cone  to  a  complete  hemifpheri- 
cal  furface.  Defcribe  the  circle  DKT  round  C,  and 
making  DT  an  arch  of  90,.  draw  the  chord  DT.  Then 
fince  the  circles  defcribed  with  the  radii  DK,  DT,  are 
equal  to  the  fpherical  furfaces  generated  by  the  revolu¬ 
tion  of  the  arches  DK  and  DKT  round  the  axis  CD, 
the  found  will  be  condenfed  in  the  proportion  of  DK3  to 
DT2. 

This  appears  to  be  the  beft  general  rule  for  con- 
ffrudling  the  inflrument j  for,  to  procure  another  reflec¬ 
tion,  the  tube  muft  be  prodigioufly  lengthened,  and  we 
cannot  fuppofe  that  one  reflection  more  will  add  greatly 
to  its  power. 

It  appears,  too,  that  the  length  depends  chiefly  on 
the  angle  of  the  cone  ;  for  the  mouth  piece  may  be 
confidered  as  nearly  a  fixed  quantity.  It  muft  be  of  a 
fize  to  admit  the  mouth  when  fpeaking  with  force  and 
without  conflraint.  About  an  inch  and  a  half  may  be 
fixed  on  for  its  diameter.  When  therefore  we  propofe 
to  confine  the  found  to  a  cone  of  twice  the  angle  of  the 
trumpet,,  the  whole  is  determined  by  that  angle.  For 


fince  in  this 


cafe  LM  is  equal  to  CD,  we  have  DK  :  Trumpet. 

CD*  v— - 

CDzzLM  (or  CD)  :  CM  and  CM= 


But 

and 

therefore 
And 


2 

2  S  ,4-tf 

4  id 


i=DK  ; 
i=CD 
1— DK 


CM: 


fDK 


CD, 
CM  j 
CM, 

DK 


4s,*^’=s7^verynearly-  And 

fince  DK  is  an  inch  and  a  half,  we  get  the  length  in 

inches,  counted  from  the  apex  of  the  cone  =  — r— ,  or 

S,2  a 

3 

From  this  we  muft  cutoff  the  part  CD,  which 


,  .  DK  3 

is  =  ,  or  very  nearly  - — ,  or  — ~ — , 

b,§«  b,  a1  2b,d 


meafured  in 


inches,  and  we  muft  make  the  mouth  of  the  fame  width 

3 

2  S  ,a 

On  the  other  hand,  if  the  length  of  the  trumpet  is  fix- 
ed  on,  we  can  determine  the  angle  of  the  cone.  For  let 

the  length  (reckoned  from  C)  be  L>  we  have  2S,2tf=-p-,  . 

JL 


or  S,2*  =  and  S 
2  L 

Thus  let  6  feet  or  72  inches  be  chofen  for  the  length 
of  the  cone,  we  have  ~~  zz  tj ~,  z=o, I 

zzfin  8°  1 7'  for  the  angle  of  the  cone  5  and  the  width  at 
— —  =  10,4  inches.  This  being  taken 


>I4434> 


It  therefore  con- 


the  mouth  is 

2,  S,  a 

from  72,  leaves  61,6  inches  for  the  length  of  the  trum¬ 
pet. 

And  fince  this  trumpet  confines  the.  reflected  founds  to 
a  cone  of  160  34',  we  have  its  magnifying  power  zr 

*DT2  S,345°  .  . 

4DK»  S,24°8/i  ^  y 

denies  the  found  about  96  times  \  and  if  the  diftribution 
were  uniform,  it  would  be  heard  >^9  6,  or  nearly  10 
times  farther  off.  For  the  loudnefs  of  founds  is  fuppofed 
to  be  inverfely  as  the  fquare  of  the  diftance  from  the 
centre  of  undulation. 

But  before  we  can  pronounce  with  precifion  on  the 
performance  of  a  fpeaking  trumpet,  we  muft  examine 
into  the  manner  in  which  the  refledled  founds  are  diftii- 
buted  over  the  fpace  in  which  they  are  all  confined. 

Let  BKDA  (fig.  3.)  be  the  fe&ion  of  a  conical  Fig. 
trumpet  by  a  plane  through  the  axis  5  let  C  be  the  ver¬ 
tex  of  the  cone,  and  CW  its  axis ;  let  TKV  be  the 
fedtion  of  a  fphere,  having  its  centre  in  the  vertex  of 
the  cone  \  and  let  P  be  a  fonorous  point  on  the  furface 
of  the  fphere,  and  P  afel  the  path  of  a  line  of  found 
lying  in  the  plane  of  the  ie£hon. 

In  the  great  circle  of  the  fphere  take  KQzzKP,  DR 
zzDQ^  and  KSzzKR.  Draw  CXB/$;  alfo  draw  O  dn 
parallel  to  DA  \  and  draw  PB,  P //,  PA. 

I.  Then  it  is  evident  that  all  the  lines  drawn  from 
P,  within  the  cone  APB,  proceed  without  reflection, 
and  are  diffufed  as  if  no  trumpet  had  been  ufed. 

2..  All. 
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Trumpet.  2.  All  the  fonorous  lines  which  fall  from  P  on  KB 
are  reflected  from  it  as  if  they  had  come  from  Q. 

3.  All  the  fonorous  lines  between  BP  and  d P  have 
fullered  but  one  reflection  ;  for  d n  will  no  more  meet 
DA  A7  fo  as  to  be  reflected  again. 

4.  All  the  lines  which  have  been  reflected  from  KB, 
and  afterwards  from  DA,  proceed  as  if  they  had  come 
from  R.  For  the  lines  reflected  from  KB  proceed  as 
if  they  had  come  from  £)  ;  arid  lines  coming  from  £) 
and  reflected  by  DA,  proceed  as  if  they  had  come  from 
R.  Therefore  draw  RAo,  and  alfo  draw  R grn  paral¬ 
lel  to  KB,  and  draw  Q  c  A  q,  Ohg ,  P and  P  b. 
Then, 

5.  All  the  lines  between  b  P  and  c  P  have  been  twice 

reflected. 

Again,  draw  SB/>,  Br-R,  r«Q,  S#  A,  Ry#,  Qzy. 

6.  All  the  lines  between  a  P  and  z  P  have  fuffered 
three  reflections. 

Draw  the  tangents  TA  /,  VB  v,  crofting  the  axis  in 

w. 

7.  The  whole  founds  will  be  propagated  within  the 
cone  v  W  t.  For  to  every  fonorous  point  in  the  line 
KD  there  correfponds  a  point  fimilar  to  £),  regulating 
the  firft  reflection  from  KB  ;  and  a  point  iimilar  to  R, 
regulating  the  fecond  reflexion  from  DA  ;  and  a  point 
S  regulating  the  third  reflection  from  KB,  &cc.  And 
Iimilar  points  will  be  found  regulating  the  firft  reflec¬ 
tion  from  DA,  the  fecond  from  KB,  and  the  third 
from  DA,  See. ;  and  lines  drawn  from  all  thefe  through 
A  and  B  muft  lie  within  the  tangents  T A  and  VB. 

8.  Thus  the  centres  of  reflection  of  all  the  fonorous 
lines  which  lie  in  planes  palling  through  the  axis,  will 
be  found  in  the  furface  of  this  fphere  j  and  it  may  be 
confidered  as  a  fonorous  fphere,  whofe  founds  firft  con¬ 
centrate  in  W,  and  are  then  diffiifed  in  the  cone  uW  /. 

It  may  be  demonftrated  nearly  in  (the  fame  manner, 
that  the  fonorous  lines  which  proceed  from  P,  but  not 
jn  the  plane  palling  through  the  axis,  alfo  proceed,  after 
various  reflections,  as  if  they  had  come  from  points  in 
the  furface  of  the  fame  fphere.  The  only  difference  in 
the  demonftration  is,  that  the  centres  £),  R,  S  of  the 
fucceflive  reflections  are  not  in  one  plane,  but  in  a  fpiral 
line  winding  round  the  furface  of  the  fphere  according 
to  fixed  laws.  The  foregoing  conclufions  are  therefore 
general  for  all  the  founds  which  come  in  all  directions 
from  every  point  in  the  area  of  the  mouth-piece. 

Thus  it  appears,  that  a -conical  trumpet  is  well  fitted 
for  increafing  the  force  of  founds  by  diminilhing  their 
final  divergence.  -For  had  the  fpeaker’s  mouth  been  in 
the  open  air,  the  founds  which  are  now  confined  with¬ 
in  the  cone  v~W  t  would  have  been  diffufed  over  a  he- 
mifphere  :  and  we  fee  that  prolonging  the  trumpet  muft 
confine  the  founds  ftill  more,  becaufe  this  wnll  make  the 
angle  BWA  ftill  fmaller  ;  a  longer  tube  muft  alfo  oc- 
cafion  more  reflections,  and  confequently  fend  more  fo¬ 
norous  undulations  to  the  ear  at  a  diftance  placed  with¬ 
in  the  cone  »W  t. 

We  have  now  obtained  a  very  connefted  view  of  the 
whole  effeCt  of  a  conical  trumpet.  It  is  the  fame  as  if 
the  whole  fegment  TKDV  were  founding,  every  part 
of  it  with  an  intenfity  proportional  to  the  denfity  of  the 
points  Q,  R,  S,  &c.  corresponding  to  the  different  points 
P  of  the  mouth-piece.  It  is  eafy  to  ffee  that  this  cannot 
fe  uniform,  but  muft  be  much  rarer  towards  the  margin 
of  the  fegment.  It  would  require  a  good  deal  of  dif- 
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cuflion  to  fhow  the  denfity  of  thefe  fiftitious  founding  Trumpet, 
points  \  and  w'e  lhall  content  o^rfelves  with  giving  a  v~— 
very  palpable  view  of  the  diftribrition  of  the  fonorous 
rays,  or  the  denfity  (fo  to  fpeak)  of  the  echoes,  in  the 
different  fituations  in  which  a  hearer  may  be  placed. 

We  may  obferve,  in  the  mean  time,  that  this  fubfti- 
tution  of  a  founding  fphere  for  the  founding  mouth¬ 
piece  has  an  exaCt  parallel  iri  Optics,  by  which  it  will 
be  greatly  illuftrated.  Suppofe  the  cone  BKDA  (fig.  3.)  Fig.  3. 
to  be  a  tube  polilhed  in  the  infide,  fixed  in  a  wall  B«, 
perforated  in  BA,  and  that  the  mouth-piece  DK  is  occu¬ 
pied  completely  by  a  flat  flame.  The  effeCt  of  this  on 
a  fpeCtator  wiil  be  the  fame,  if  he  is  properly  placed  in 
the  axis,  as  if  he  were  looking  at  &  flame  as  big  as  the 
whole  fphere.  This  is  very  evident. 

It  is  eafy  toffee  that  the  line  /eS  is  equal  to  the  line 
/ ef  a  P  ;  therefore  the  reflected  founds  alfo  come  to  the 
ear  in  the  fame  moments  as  if  they  had  pome  from  their 
refpeCtive  points  on  the  furface  of  the  fubftituted  fphere. 

Unlefs,  therefore,  this  fpheie  be  eriormoufly  large,  the 
diftinCtnefs  of  articulation  wdll  not  be  lenfibly  affeCted, 
becaufe  the  interval  between  the  arrival  of  the  different 
echoes  of  the  fame  fnap  will  be  infenfible. 

Our  limits  oblige  us  to  content  ourfelves  with  exhi¬ 
biting  this  evident  fimilarity  of  the  progrefs  of  echo 
from  the  furface  of  this  phonic  fphere,  to  the  progrefs 
of  light  from  the  fame  luminous  fphere  Ihining  through 
a  hole  of  which  the  diameter  is  AB.  The  direCt  in- 
veltigation  of  the  intenfity  of  the  found  in  different  di¬ 
rections  and  diftances  wTould  take  up  much  room,  and 
give  no  clearer  conception  of  the  thing.  The  intenfity 
of  the  found  in  any  point  is  precifely  fimilar  to  the  in¬ 
tenfity  of  the  illumination  of  the  fame  point  ;  and  this 
is  proportional  to  the  portion  of  the  luminous  furface 
feen  from  this  point  through  the  hole  direCtly,  and  to 
the  fquare  of  the  diftance  inverfely.  The  intelligent 
reader  will  acquire  a  diftinft  conception  of  this  matter 
from  fig.  4.  which  reprefents  the  diftribution  of  the  fo¬ 
norous  lines,  and  by  confluence  the  degree  ofloudnefs 
which  may  be  expeCted  in  the  different  fituations  of  the 
hearer. 

As  we  have  already  obferved,  the  effefl  of  the  cone 
of  the  trumpet  is  perfectly  analogous  to  the  reflection  of 
light  from  a  polilhed  concave,  conical  mirror.  Such  an 
inftrument  would  be  equally  fitted  for  illuminating  a  di- 
ftant  objeCt.  We  imagine  that  thefe  would  be  much  more 
powerful  than  the  fpherical  or  even  parabolic  mirrors 
commonly  ufed  for  this  purpefe.  Thefe  laft,  having 
the  candle  in  the  focus,  alfo  fend  forward  a  cylinder  of 
light  of  equal  width  with  the  mirror.  But  it  is  well 
known,  that  oblique  reflections  are  prodigicufly  more 
vivid  than  thofe  made  at  greater  angles.  Where  the 
inclination  of  the  reflected  light  to  the  plane  of  the 
mirror  does  not  exceed  eight  or  ten  degrees,  it  reflects 
about  three-fourths  of  the  light  which  falls  on  it.  But 
W'hen  the  inclination  is  80,  it  does  not  refleCt  one-fourth 
part. 

We  may  alfo  obferve,  that  the  denfity  of  the  reflect¬ 
ed  founds  by  the  conical  trumpet  ABC  (fig.  4.)  is  pre-Fig.  4. 
cifely  fimilar  to  that  of  the  illumination  produced  by  a 
luminous  fphere  TDV,  fliining  through  a  hole  AB. 

There  will.be  a  fpace  circumfcribed  by  the  cone  formed 
by  the  lines  TB/  and  VA,v,  which  is  uniformly  illu¬ 
minated  by  the  whole  fphere  (or  rather  by  the  fegment 
TDV),  and  on  each  fide  there  is  a  fpace  illuminated  by 
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Trumpet,  a  part  of  it  only,  and  the  illumination  gradually  de- 
creafes  towards  the  borders.  A  fpeftator  placed  much 
out  of  the  axis,  and  looking  through  the  hole  AB,  may 
not  fee  the  whole  fphere.  In  like  manner,  he  will  not 
hear  the  whole  founding  fphere  :  He  may  be  fo  far  from 
the  axis  as  neither  to  fee  nor^hear  any  part  of  it. 

A  Billing  our  imagination  by  this  companion,  we  per¬ 
ceive  that  beyond  the  point  wf  there  is  no  place  where 
ad  the  refle&ed  founds  are  heard.  Therefore,  in  order 
to  preferve  the  magnifying  power  of  the  trumpet  at  any 
diltance,  it  is  necelfary  to  make  the  mouth  as  wide  as 
the  fonorous  fphere.  Nay,  even  this  would  be  an  im- 
perfedl  inflrument,  becaufe  its  power  would  be  confined 
to  a  very  narrow  fpace  ;  and  if  it  be  not  accurately 
pointed  to  the  perfon  liftening,  its  power  will  be  greatly 
diminifhed.  And  we  may  obferve,  by  the  way,  that 
we  derive  from  this  circumllance  a  ilrong  confirmation 
of  the  jullnefs  of  Mr  Lambert’s  principles  ;  for  the 
effe£ls  of  fpeaking  trumpets  are  really  obferved  to  be  li¬ 
mited  in  the  way  here  deferibed. — Parabolic  trumpets 
have  been  made,  and  they  fortify  the  found  not  only  in 
the  cylindrical  fpace  in  the  diredlion  of  the  axis,  but  al- 
fo  on  each  fide  of  it,  which  Ihould  not  have  been  the 
cafe  had  their  effeft  depended  only  on  the  undulations 
formed  by  the  parabola  in  planes  perpendicular  to  the 
axis.  But  to  proceed. 

£ig.  5*  .  Eet  EC  A  (fig.  5.)  be  the  cone,  ED  the  mouth¬ 

piece,  TEDV  the  equivalent  fonorous  fphere,  and 
TBAV  the  circumfcribed  cylinder.  Then  CA  or  CB 
is  the  length  of  cone  that  is  neceffary  for  maintaining  the 
magnifying  powTer  at  all  diflances.  We  have  two  con¬ 
ditions  to  be  fulfilled.  The  diameter  ED  of  the  mouth¬ 
piece  muft  be  of  a  certain  fixed  magnitude,  and  the  dia¬ 
meter  AB  of  the  outer  end  muft  be  equal  to  that  of  the 
equivalent  fonorous  fphere.  Thefe  conditions  determine 
all  the  dimenfions  of  the  trumpet  and  its  magnifying 
power.  And,  firft,  with  refpedl  to  the  dimenfions  of 
the  trumpet. 

The  fimilarity  of  die  triangles  EC G  and  BCF  gives 
CG  :  ED  =  CF  :  AB  ;  but  CG=BF,  =iAB,  and 
CF=rCG  +  GF,  zrGF+iAB  •  therefore  \  AB  :  ED 
znGF-j-  x  AB  :  AB,  and  AB  :  ED  =  2  GF+  AB  : 
AB  ;  therefore  2  GF  x  ED-f  AB  X  EDzzAB*,  and 
2GF  x  EDrzAB*,  —  AB  x  ED, 

AB  x  AB— ED 
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and  GF 


:ABXAB— ED, 
And,  on  the  other  hand, 


2  ED 

becaufe  AB2 —  x  EBAD~2GFxED,  we  have 
AB»  —  ABxED  +  i  ED1  *=  2GF  x  ED  +  $  ED’, 
or  AB—  |ED»-  2GFXED  +  $  ED1,  and  AB - 
2GF  x  ED-f-j-Eu’-J-^ED. 

*  Let  x  reprefent  the  length  of  the  trumpet,  y  the  dia¬ 
meter  at  the  great  end,  and  m  the  diameter  of  the  mouth- 


gives  the  dimenfions  of  a  fufficient  variety  of  trumpets.  Trumpet 
The  firft  column  is  the  length  of  the  trumpet  in  feet  \  v"“  ™“ 

the  fecond  column  is  the  diameter  of  the  mouth  in 
inches;  the  third  column  is  the  number  of  times  that  it 
magnifies  the  found  ;  and  the  fourth  column  is  the  num¬ 
ber  of  times  that  it  increafes  the  diftance  at  which  a  man 
may  be  diftinflly  heard  by  its  means;  the  fifth  contains 
the  angle  of  the  cone. 
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ED  in  all  is 

—  l-5 

The  two  laft  columns  are  conftrufled  on  the  follow¬ 
ing  confiderations  :  We  conceive  the  hearer  placed  with¬ 
in  the  cylindrical  fpace  whofe  diameter  is  BA.  In  this 
fituation  he  receives  an  echo  coming  apparently  from 
the  whole  furface  TGV  ;  and  we  account  the  efFcft  of 
the  trumpet  as  equivalent  to  the  united  voices  of  as  many 
mouths  as  would  cover  this  furface.  Therefore  the  quo¬ 
tient  obtained  by  dividing  the  furface  of  the  hemifphere 
by  that  of  the  mouth-piece  will  exprefs  the  magnifying 
power  of  the  trumpet.  If  the  chords  g  E,  g  T,  be 
drawn,  we  know  that  the  fpherical  furfaces  T  g  V, 
E^D,  are  refpe£lively  equal  to  the  circles  deferibed 
with  the  radii  T^,  E^*,  and  are  therefore  as  T  g%  and 
E^*.  Therefore  the  audibility  of  the  trumpet,  when 
compared  with  a  fingle  voice,  may  be  exprefied  by 
T  p*  . 

Now  the  ratio  of  T  g*  to  E^3  is  eafily  obtained. 
E  g 

For  if  Ey'be  drawn  parallel  to  the  axis,  it  is  plain  that 

T)  A  _ “pF) 

B  f=i - ,  and  that  E  f  is  to  /B  as  radius  t© 


piece.  Then  x=^Z—,  and  y=J ixm+lm'+lm.  the  tangent  of  BCF  '>  wh‘ich  angle  we  may  call  a. 

J  ^  I  A  •  -  _ m 

Therefore  tan.  azz-Z— - ,  and  thus  we  obtain  the  angle 


2  m 


Thus  the  length  and  the  great  diameter  may  be  had  re¬ 
ciprocally.  The  ufeful  cafe  in  practice  is  to  find  the 
diameter  for  a  propofed  length,  which  is  gotten  by  the 
laft  equation. 

Now  if  we  take  all  the  dimenfions  in  inches,  and  fix 
tv  at  an  inch  and  a  half,  we  have  2  x  m  rz  3  x,  and  J  tn 3 
=  0,5625,  j- Tn  —  0,75  ;  fo  that  our  equation  be¬ 
comes  y~\/ 0,56254-0,7 5.  The  following  table 
Vol.  XX.  Part  IL 


a.  But  if  the  radius  CE  be  accounted  r,  T ^  is  =r  -y/  2, 

- ,  and 


and  E?  is  =  2  fin,  — . 
5  2 


Therefore 


E^ 


2  fin.- 


the  magnifying  power  of  the  trumpet  is  rr  • 


4  fin  A 
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The  numbers,  therefore,  in  the  third  co-  Pet  fig-  5- 1'cr®  ma<^e  ^  hundred  times  longer,  its  Trumpet. 

7  nOWfr  tv  nil  m  nnt  h  (=■  inrrpaip^  V,olf  <  -— - - 


Tig-  4- 


lumn  of  the  table  are  each  zz  - - — . 

2  fin.*  — 

2 

But  the  more  ufual  way  of  conceiving  the  power  of 
the  trumpet  is,  by  confidering  how  much  farther  it  will 
enable  us  to  hear  a  voice  equally  well.  Now  we  fup- 
pofe  that  the  audibility  of  founds  varies  in  the  inverfe 
duplicate  ratio  of  the  diftance.  Therefore  if  the  diftance 
d,  at  which  a  man  may  be  diftinftly  heard,  be  increafed 
to  3,  in  the  proportion  of  EG  to  T  g ,  the  found  will 
be  lefs  audible,  in  the  proportion  of  T  g%  to  EG*. 
Therefore  the  trumpet  will  be  as  well  heard  at  the  di¬ 
ftance  25  as  the  fimple  voice  is  heard  at  the  diftance  d. 

Therefore  —  will  exprefs  the  extending  power  of  the 


trumpet,  which  is  therefore  zz 


\f  2 

2  fin.  - 
2 


In  this  manner 


Were  the  numbers  computed  for  the  fourth  column  of 
the  table. 

When  the  angle  BCA  is  fmall,  which  is  always  the 
cafe  in  fpeaking  trumpets,  we  may,  without  any  fenfible 

error,  conftder  EG  as  zz  zz  — .  And  TGzzTC 
2  7  2 

_  ^  AB  AB  y  . 

X  s/  2,  zz  — - —  aJ 2zz  — —  zz  — Tt*  This  gives  a 


2  2  \/  2 
Very  eafy  computation  of  the  extending  and  magnifying 
powers  of  the  trumpet. 

The  extending  power  is  zzv/2  — 


The  magnifying  power  is  tz2 


m 

mz 


We  may  alfo  eafily  deduce  from  the  premifes,  that  if 
the  mouth-piece  be  an  inch  and  a  half  in  diameter, 
and  the  length  x  be  meafured  in  inches,  the  extending 

power  is  very  nearly  and  the  magnifying 

power  zzy  x. 

An  inconvenience  Hill  attends  the  trumpet  of  this 
conftruflion.  Its  complete  audibility  is  confined  to  the 
cylindrical  fpace  in  the  dire&ion  of  the  axis,  and  it  is 
more  faintly  heard  on  each  fide  of  it.  This  obliges  us 
to  direfi  the  trumpet  very  exa&ly  to  the  fpot  where  we 
wifh  it  to  be  heard.  This  is  confirmed  by  all  the  ac¬ 
counts  we  have  of  the  performance  of  great  fpeaking 
trumpets.  It  is  evident,  that  by  lengthening  the  trum¬ 
pet,  and  therefore  enlarging  its  mouth,  we  make  the 
lines  TB  t  and  VA  v  expand  (fig.  4.)  ;  and  therefore  it 
will  not  be  fo  difficult  to  direH  the  trumpet. 

But  even  this  is  confined  within  the  limits  of  a  few 
degrees.  Even  if  the  trumpet  were  continued  without 
end,  the  founds  cannot  be  reinforced  in  a  wider  fpace 
than  the  cone  of  the  trumpet.  But  it  is  always  advan¬ 
tageous  to  increafe  its  length ;  for  this  makes  the  ex¬ 
treme  tangents  embrace  a  greater  portion  of  the  fonorous 
fpbere,  and  thus  increafes  the  found  in  the  fpace  where 
it  is  all  reflected.  And  the  limiting  tangents  TB,  VA, 
expand  Hill  more,  and  thus  the  fpace  of  full  effeft  is  in¬ 
creafed.  But  either  of  thefe  augmentations  is  very  fmall 
in  companion,  of  the  augmentation  of  fize.  If  the  trura- 


power  would  not  be  increafed  one  half. 

We  need  not  therefore  aim  at  much  more  than  to 
produce  a  cylindrical  fpace  of  full  effea  $  and  this  wftl 
always  be  done  by  the  preceding  rules,  or  table  of  con- 
ftruaions.  We  may  give  the  trumpet  a  third  or  a 
fourth  part  more  length,  in  order  to  fpread  a  little  the 
fpace  of  its  full  effea,  and  thereby  make  it  more  eafily 
direaed  to  the  intended  objea.  But  in  doing  this  wc 
muff  be  careful  to  increafe  the  diameter  of  the  mouth  as 
much  as  we  increafe  the  length  ;  otherwife  we  produce 
the  very  oppofite  effea,  and  make  the  trumpet  greatly 
inferior  to  a  fliorter  one,  at  all  diftances  beyond  a  cer¬ 
tain  point.  For  by  increafing  the  length  while  the  part 
CG  remains  the  fame,  we  caufe  the  tangents  TB  and 
VA  to  meet  on  fome  diftant  point,  beyond  which  the 
found  diffufes  prodigioufly.  The  conftru&ion  of  a 
fpeaking  trumpet  is  therefore  a  problem  of  fome  nicety  5 
and  as  the  trials  are  always  made  at  fome  confiderable 
diftance,  it  may  frequently  happen  that  a  trumpet  which 
is  not  heard  at  a  mile’s  diffance,  may  be  made  very 
audible  two  miles  off  by  cutting  off  a  piece  at  its  wide 
end. 

After  this  minute  confideration  of  the  conical  trum¬ 
pet,  we  might  proceed  to  conftder  thofe  of  other  forms. 
In  particular,  the  hyperbolic,  propofed  by  Caffegrain, 
and  the  parabolic,  propofed  by  Haafe,  feem  to  merit 
confideration.  But  if  we  examine  them  merely  as  re- 
fle£lors  of  echoes,  we  (hall  find  them  inferior  to  the 
conical. 

With  refpeH  to  the  hyperbolic  trumpet,  its  inaptitude 
is  evident  at  firft  fight.  For  it  muff  diffipate  the  echoes 
more  than  a  conical  trumpet.  Indeed  Mr  Caffegrain 
proceeds  on  quite  different  principles,  depending  on  the 
mechanifm  of  the  aerial  undulations  :  his  aim  was  to  in¬ 
creafe  the  agitation  in  each  pulfe,  fo  that  it  may  make  a 
more  forcible  ini  pulfe  on  the  ear.  But  we  are  too  im- 
perfe&ly  acquainted  with  this  fubjeft  to  decide  a  priori; 
and  experience  fliows  that  the  hyperbola  is  not  a  good 
form. 

With  refpeft  to  the  parabolic  trumpet,  it  is  certain 
that  if  the  mouth-piece  were  but  a  point,  it  would  pro¬ 
duce  the  moft  favourable  refie&ion  of  all  the  founds  j 
for  they  would  all  proceed  parallel  to  the  axis.  But 
every  point  of  an  open  mouth  muff  be  confidered  as  a 
centre  of  found,  and  none  of  it  mull  be  kept  out  of 
the  trumpet.  If  this  be  all  admitted,  it  will  be  found 
that  a  conical  trumpet,  made  by  the  preceding  rules, 
will  diffipate  the  refle&ed  founds  much  lefs  than  the’ 
parabolic. 

Thus  far  have  we  proceeded  on  the  fair  confequences 
of  the  well  known  fa&,  that  echoes  are  refleaed  in  the 
fame  manner  as  light,  without  engaging  in  the  intricate 
inveftigation  of  aerial  undulations.  Whoever  confiders 
the  Newtonian  theory  of  the  propagation  of  found  with 
intelligence  and  attention,  will  fee  that  it  is  demonftrated 
folely  in  the  cafe  of  a  fingle  row  of  particles  5  and  that 
all  the  general  corollaries  refpeaing  the  lateral  diffufion 
of  the  elaftic  undulations  are  little  more  than  fagacious 

gueffes,  every  way  worthy  of  the  illuftrious  author,  and 

beautifully  confirmed  by  what  we  can  moft  diftin&ly 
and  accurately  obferve  in  the  circular  waves  on  the  fur- 
face  of  Hill  water.  But  they  are  by  no  means  fit  for 
becoming  the  foundation  of  any  do&rine  which  lays  the 
fmall  eft  claim  to  the  title  of  accurate  feience.  We  really 

know 
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Trumpet,  know  exceedingly  little  of  the  theory  of  aerial  undula- 
'  tions  j  and  the  conformity  of  the  phenomena  of  found  to 
thefe  gueffes  of  Sir  Ifaac  Newton  has  always  been  a 
matter  of  wonder  to  every  eminent  and  candid  mathe¬ 
matician  :  and  no  other  fhould  pretend  to  judge  of  the 
■matter.  This  wonder  has  always  been  acknowledged 
by  Daniel  Bernoulli  j  and  he  is  the  only  perfon  who  has 
made  any  addition  to  the  fcience  of  founds  that  is  worth 
mentioning.  For  fuch  we  muft  always  efteem  his  doc¬ 
trine  of  the  fecondary  undulations  of  mufical  cords,  and 
the  fecondary  pulfes  of  air  in  pipes.  Nothing  therefore 
is  more  unwarrantable,  or  more  plainly  {hows  the  pre¬ 
cipitant  prefumption  of  modern  fciolifts,  than  the  familiar 
ufe  of  the  general  theory  of  aerial  undulations  in  their 
attempts  to  explain  the  abftrufe  phenomena  of  nature 
(fuch  as  the  communication  of  fenfation  from  the  organ 
to  the  fenforium  by  the  vibrations  of  a  nervous  fluid,  the 
reciprocal  communication  of  the  volitions  from  the  fen¬ 
forium  to  the  mufcle,  nay,  the  whole  phenomena  of 
mind),  by  vibrations  and  vibratiunculae. 

Such  attempts  equally  betray  ignorance,  prefumption, 
and  meannefs  of  foul.  Ignorance  of  the  extent  to  which 
the  Newtonian  theory  may  be  logically  carried,  is  the 
neceffary  confequence  of  ignorance  of  the  theory  itfelf. 
It  is  prefumption  to  apply  it  to  the  phenomena  of  the 
intelleXual  world  •,  and  furely  he  has  an  abjeX  foul  who 
hugs  and  cherifhes  the  humble  thought,  that  his  mind  is 
an  undulating  fluid,  and  that  its  all-grafping  compre- 
henlion,  and  all  its  delightful  emotions,  are  nothing 
more  than  an  etherial  tune. — “  Pol  me  occidifKs  amen- 
tes.”  This  whim  is  older  than  Hartley  :  It  may  be 
found  in  Robinet’s  Systeme  de  la  Nature.  This  by  the 
bye  made  its  firft  appearance  as  a  difcourfe  delivered  by 
Brother  Orateur  in  the  lodge  of  the  grand  Orient  at 
Lyons  j  from  which  fource  have  proceeded  all  the  cof- 
mopolitical  focieties  in  Europe,  and  that  illumination  by 
which  reafon  is  to  triumph  over  revelation,  and  liberty 
and  equality  over  civil  government.  We  crave  pardon 
of  our  readers  for  this  ebullition  of  fpleen  j  and  we  hope 
for  it  from  all  thofe  who  can  read  Newton,  and  who 
efteem  his  modefty. 

Thofe  who  have  endeavoured  to  improve  the  fpeaking 
trumpet  on  mechanical  principles,  have  generally  aimed 
at  increaftng  the  violence  of  the  elaftic  undulations,  that 
they  may  make  a  more  forcible  impulfe  on  the  ear. 
This  is  the  object  in  view  in  the  parabolic  trumpet.  All 
the  undulations  are  converted  into  others  which  are  in 
planes  perpendicular  to  the  axis  of  the  inftrument  $  fo 
that  the  fame  little  mafs  of  air  is  agitated  again  and 
again  in  the  fame  direXion.  From  this  it  is  obvious  to 
conclude,  that  the  total  agitation  will  be  more  violent. 
But,  in  the  firft  place,  thefe  violent  agitations  muft  dif- 
fufe  themfelves  laterally  as  foon  as  they  get  out  of  the 
trumpet,  and  thus  be  weakened,  in  a  proportion  that  is 
perhaps  impoflible  for  the  moft  expert  analyft  to  deter¬ 
mine.  But,  moreover,  we  are  not  Efficiently  acquainted 
with  the  mechanifm  of  the  very  firft  agitations,  to  be 
able  to  perceive  what  conformation  of  the  trumpet  will 
caufe  the  reflected  undulations  to  increafe  the  firft  undu¬ 
lations,  or  to  check  them.  For  it  muft  happen,  during 
the  produ&ion  of  a  continued  found  in  a  trumpet,  that 
a  parcel  of  air,  which  is  in  a  ftate  of  progreflive  agita¬ 
tion,  as  it  makes  a  pulfe  of  one  found,  may  be  in  a  ftate 
of  retrograde  agitation,  as  it  is  part  of  a  pulfe  of  air  pro¬ 
ducing  another  found.  We  cannot  (at  lead  no  mathe¬ 


matician  has  yet  done  it)  difcriminate,  and  then  com¬ 
bine  thefe  agitations^  with  the  intelligence  and  precifion 
that  are  neceffary  for  enabling  us  to  fay  what  is  the  ulti¬ 
mate  accumulated  effeX.  Mr  Lambert  therefore  did 
wifely  in  abftaining  from  this  intricate  inveftigation  j 
and  we  are  highly  obliged  to  him  for  deducing  fuch  a 
body  of  demonftrable  doXrine  from  the  acknowledged, 
but  ill  underftood,  faX  of  the  reficXion  of  echoes^ 

We  know  that  two  founds  actually  crofs  each  other 
without  any  mutual  difturbance  ;  for  we  can  hear  either 
of  them  diftinXly,  provided  the  other  is  not  fo  loud  as 
to  ftun  our  ears,  in  the  fame  manner  as  the  glare  of  the 
fun  dazzles  our  eyes.  We  may  therefore  depend  on  all 
the  confequences  which  are  legitimately  deduced  from 
this  faX,  in  the  fame  manner  as  we  depend  on  the  fcience 
of  catoptrics,  which  is  all  deduced  from  a  faX  perfeXly 
fimilar  and  as  little  underftood. 

But  the  preceding  propofitions  by  no  means  explain 
or  comprehend  all  the  reinforcement  of  found  which  is 
really  obtained  by  means  of  a  fpeaking  trumpet.  In 
the  firft  place,  although  we  cannot  tell  in  what  degree 
the  aerial  undulations  are  increafed,  we  cannot  doubt 
that  the  reflexions  which  are  made  in  direXions  which 
do  not  greatly  deviate  from  the  axis,  do  really  increafe 
the  agitation  of  the  particles  of  air.  We  fee  a  thing 
perfeXly  fimilar  to  this  in  the  waves  on  water.  Take  a 
long  flip  ©f  lead,  about  two  inches  broad,  and  having 
bent  it  into  the  form  of  a  parabola,  fet  it  into  a  large 
flat  trough,  in  which  the  water  is  about  an  inch  deep. 
Let  a  quick  fucceflion  of  fmall  drops  of  water  fall  pre- 
cifely  on  the  focus  of  the  parabola.  We  fhall  fee  the 
circular  waves  proceeding  from  the  focus  all  converted 
into  waves  perpendicular  to  the  axis,  and  we  fhall  fre¬ 
quently  fee  thefe  ftraight  waves  confiderably  augmented 
in  their  height  and  force.  We  fay  generally,  for  we 
have  fometimes  obferved  that  thefe  refleXed  waves  were 
not  fenfibly  ftronger  than  the  circular  or  original  waves. 
We  do  not  exaXly  know  to  what  this  difference  muft 
be  afcribed  :  we  are  difpofed  to  attribute  it  to  the  fre¬ 
quency  of  the  drops.  This  may  be  fuch,  that  the  in¬ 
terval  of  time  between  each  drop  is  precifely  equal,  or 
at  leaft  commenfurable,  to  the  time  in  which  the  waves 
run  over  their  own  breadth.  This  is  a  pretty  experi¬ 
ment  ;  and  the  ingenious  mechanician  may  make  others 
of  the  fame  kind  which  will  greatly  illuftrate  feveral 
difficult  points  in  the  fcience  of  founds.  We  may  con¬ 
clude,  in  general,  that  the  refleXion  of  founds,  in  a 
trumpet  of  the  ufual  fhapes,  is  accompanied  by  a  real  in¬ 
creafe  of  the  aerial  agitations ;  and  in  fome  particular 
cafes  we  find  the  founds  prodigioufly  increafed.  Thus, 
when  we  blow  through  a  mufical  trumpet,  and  allow 
the  air  to  take  that  uniform  undulation  which  can  be 
beft  maintained  in  it,  namely,  that  which  produces  its 
mufical  tone,  where  the  whole  tube  contains  but  one  ot 
two  undulations,  the  agitation  of  a  particle  muft  then 
be  very  great  j  and  it  muft  defcribe  a  very  confiderable 
line  in  its  ofciflations.  When  we  fuit  our  blaft  in 
fuch  a  manner  as  to  continue  this  note,  that  is,  this 
undulation,  we  are  certain  that  the  fubfequent  agita¬ 
tions  confpire  with  the  preceding  agitation,  and  aug¬ 
ment  it.  And  accordingly  we  find  that  the  found  is  in¬ 
creafed  to  a  prodigious  degree.  A  cor  de  chaffe,  or  a 
bugle  horn,  when  properly  winded,  will  almoft  deafen 
the  ear  ;  and  yet  the  exertion  is  a  mere  nothing  in* 
comparifon  with  what  we  make  when  bellowing  with  all 
3  R  2  oue 
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Trumpet,  our  force,  but  with  not  the  tenth  part  of  the  noife.  We 

1 - r - '  alfo  know,  that  if  we  fpeak  through  a  fpeaking  trumpet 

in  the  key  which  correfponds  with  its  dimenfions,  it  is 
much  more  audible  than  when  we  fpeak  in  a  different 
pitch.  Thefe  obfervations  {how,  that  the  loudnefs  of  a 
fpeaking  trumpet  arifes  from  fomething  more  than  the 
foie  reflection  of  echoes  coniidered  by  Mr  Lambert — 
the  very  echoes  are  rendered  louder. 

In  the  next  place,  the  founds  are  increafed  by  the  vi¬ 
brations  of  the  trumpet  itfelf.  The  elaftic  matter  of 
the  trumpet  is  throw’n  into  tremors  by  the  undulations 
which  proceed  from  the  mouth-piece.  Thefe  tremors 
produce  pulfes  in  the  contiguous  air,  both  in  the  infide 
of  the  trumpet  and  on  that  which  furrounds  it.  Thefe 
undulations  within  the  trumpet  produce  original  founds, 
tvhich  are  added  to  the  reflected  founds  ;  for  the  tremor 
eontinues  for  fome  little  time,  perhaps  the  time  of  three 
or  four  or  more  pulfes.  This  muft  increafe  the  loud¬ 
nefs  of  the  fubfequent  pulfes.  We  cannot  fay  to  what 
degree,  becaufe  we  do  not  know  the  force  of  the  tre¬ 
mor  which  the  part  of  the  trumpet  acquires :  but  we 
know  that  thefe  founds  will  not  be  magnified  by  the 
trumpet  to  the  fame  degree  as  if  they  had  come  from 
the  mouth-piece  •,  for  they  are  reflected  as  if  they  had 
come  from  the  furface  of  a  fphere  which  paffes  through 
the  agitated  point  of  the  trumpet.  In  (hort,  they  are 
magnified  only  by  that  part  of  the  trumpet  which  lies 
without  them.  The  whole  founds  of  this  kind,  there¬ 
fore,  proceed  as  if  they  came  from  a  number  of  concen¬ 
tric  fpherical  furfaces,  or  from  a  folid  fphere,  whofe  di¬ 
ameter  is  twice  the  length  of  the  trumpet  cone. 

All  thefe  agitations  arifing  from  the  tremors  of  the 
trumpet  tend  greatly  to  hurt  the  diftinCtnefs  of  articula¬ 
tion  j  becaufe,  coming  from  different  points  of  -a  large 
fphere,  they  arrive  at  the  ear  in  a  fenfible  fucceffion  } 
and  thus  change  a  momentary  articulation  to  a  length¬ 
ened  found,  and  give  the  appearance  of  a  number  of 
voices  uttering  the  fame  words  in  fucceffion.  It  is  in  this 
way,  that,  when  we  clap  our  hands  together  near  a  long 
rail,  we  get  an  echo  from  each  poft,  which  produces  a 
chirping  fouqd  of  fome  continuance.  For  thefe  reafons 
it  is  found  advantageous  to  check  all  tremors  of  the 
trumpet  by  wrapping  it  up  in  woollen  lifts.  This  is 
alfo  neceffary  in  the  mufical  Jrumpet. 

With  refpeCt  to  the  undulations  produced  by  the  tre¬ 
mors  of  the  trumpet  in  the  air  contiguous  to  its  outfide, 
they  alfo  hurt  the  articulation.  At  any  rate,  this  is  fo 
much  of  the  fonorous  momentum  ufelefsly  employed  j 
becaufe  they  are  diffufed  like  common  founds,  and  re¬ 
ceive  no  augmentation  from  the  trumpet. 

Hearing  It  is  evident,  that  this  inftrument  may  be  ufed  (and 

trumpet,  accordingly  was  fo).  for  aiding  the  hearing  $  for  the  fono¬ 
rous  lines  are  reflected  in  either  direction.  We  know 
that  all  tapering  cavities  greatly  increafe  external  noifes  j 
and  we  obferve  the  brutes  prick  up  their  ears  when  they 
Want  to  hear  uncertain  or  faint  founds.  They  turn  them 
in  fuch  directions  as  are  beft  fuited  for  the  reflection  of 
the  found  from  the  quarter  whence  the  animal  imagines 
that  it  comes. 

Let  us  apply  Mr  Lambert’s  principle  to  this  very  in- 
terefting  cafe,  and  examine  whether  it  be  poffible  to  af- 
fift  dull  hearing  in  like  manner  as  the  optician  has  a  (lift¬ 
ed  imperfeCt  fight. 


The  fubjeCt  is  greatly  fimplified  by  the  circumftances  Trumpet, 
of  the  cafe  $  for  the  founds  to  w'hich  we  liften  generally  *“Ti 
come  in  nearly  one  direction,  and  all  that  we  have  to 
do  is  to  produce  a  conftipation  of  them.  And  we  may 
conclude,  that  the  audibility  will  be  proportional  to  this 
conftipation. 

Therefore  let  ACB,  fig.  6.  be  the  cone,  and  CD  itsp;g.  <y_ 
axis.  The  found  may  be  conceived  as  coming  in  the 
direction  RA,  parallel  to  the  axis,  and  to  be  reflected 
in  the  points  A,  b ,  c,  d \  e ,  till  the  angle  of  incidence  in- 
creafes  to  90°  j  after  which  the  fubfequent  reflections 
fend  the  found  out  again.  We  muft  therefore  cut  off  a 
part  of  the  cone  \  and,  becaufe  the  lines  increafe  their 
angle  of  incidence  at  each  reflection,  it  will  be  proper 
to  make  the  angle  of  the  cone  an  aliquot  part  of  90°, 
that  the  leaf!  incidence  may  amount  precisely  to  that 
quantity.  What  part  of  the  cone  ftiould  be  cut  off  may 
be  determined  by  the  former  principles.  Call  the  angle 

ACD,  a.  We  have  C  ez=-~^ — — — — ,  when  the 
im.  )  a 

found  gets  the  laft  ufeful  reflection.  Then  we  have  the 
diameter  of  the  mouth  AB— 2  CA  •  fin.  and  that  of 
the  other  end  e f—C  e  •  2  fin.  a.  Therefore  the  founds 
will  be  conftipated  in  the  ratio  of  CA*  to  C  e *,  and  the 
trumpet  will  bring  the  fpeaker  nearer  in  the  ratio  of  CA 
to  C  e. 

When  the  lines  of  reflected  found  are  thus  brought 
together,  they  may  be  received  into  a  fmall  pipe  per¬ 
fectly  cylindrical,  which  may  be  inferted  into  the  exter¬ 
nal  ear.  This  wdll  not  change  their  angles  of  inclina¬ 
tion  to  the  axis  nor  their  denfity.  It  may  be  conveni¬ 
ent  to  make  the  internal  diameter  of  this  pipe  \  of  an 
inch.  Therefore  Ce  ’  fin.  a  is  =  £  of  an  inch..  This 
circumftance,  in  conjunction  with  the  magnifying  power 
propofed,  determines  the  other  dimenfions  of  the  hearing 
_  _  I  CA  •  fin.  a  ,  _  , 

trumpet.  lor  C  e~  — — =r-r— - - — ,  and  CA 

ofin.tf  fin.  (2n-\-i)a 

__  fin.  (2  n- (-1  a) 

~~  6  fin.  *  a 

Thus  the  relation  of  the  angle  of  the  cone  and  the 
length  of  the  inftrument  is  afeertained,.  and  the  found  is 
brought  nearer  in  the  ratio  of  CA  to  C  e,  or  of  fin. 
(2«-Jri)  a  to  fin.  a.  And  feeing  that  w>e  found  it  pro¬ 
per  to  make  (2  «-jr  1)  <7=90°,  we  obtain  this  very  Am¬ 
ple  analogy,  1  :  fin,  a- zCA  :  C  e.  And  the  fine  of  4- 
the  angle  of  the  cone  is  to  radius  as  1  to  the  approxima¬ 
ting  power  of  the  inftrument. 

Thus  let  it  be  required  that  the  found  may  be  as  au¬ 
dible  as  if  the  voice  were  1 2  times  nearer.  This  gives 
C  A  1 

—=,--■-=12.  This  gives  fin.  a  =— ,  andc=4°47/,  and 

the  angle  of  the  cone  =.9.34.  Then  CA= 


6  fin. : 


- - —  — — =24.  Therefore  the  length  of  the  cone 

^  .  CA 

is  24  inches.  From  this  take  C?r= - =  2,  and  the 

1  12 

length  of  the  trumpet  is  22  inches.  The  diameter  at 
the  mouth  is  2  C  e,  =4  inches.  With  this  inftrument 
one  voice  ftiould  be  as  loud  as  1 44. 

If  it  were  required  to  approximate  the  founi  only 
four  times,  making  it  1 6  times  ftronger  than  the  natural 
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Trumpet,  voice  at  the  fame  diftance,  the  angle  ACB  muft 
L— u  290}  Ae  muft  be  2  inches,  AB  muft  be  i-J-d  inches, 
and  e  f  muft  be  -yd  of  an  inch. 

It  is  eafy  to  fee,  that  when  the  fize  of  the  ear-end  is 
the  fame  in  all,  the  diameters  at  the  outer  end  are 
proportional  to  the  approximating  powers,  and  the 
lengths  of  the  cones  are  proportional  to  the  magnifying 
powers. 

We  Hi  all  find  the  parabolic  conoid  the  preferable 
fliape  for  an  acouftic  trumpet  ’,  becaufe  the  founds  come 
into  the  inftrument  in  a  direXion  parallel  to  the  axis, 
they  are  refleXed  fo  as  to  pafs  through  the  focus.  The 
parabolic  conoid  muft  therefore  be  cut  off  through  the 
focus,  that  the  founds  may  not  go  out  again  by  the 
fubfequent  reflexions ;  and  they  muft  be  received  into  a 
cylindrical  pipe  of  one-third  of  an  inch  in  diameter. 
Therefore  the  parameter  of  this  parabola  is  one-fixth  of 
an  inch,  and  the  focus  is  one-twelfth  of  an  inch  from 
the  vertex.  This  determines  the  whole  inftrument )  for 
they  are  all  portions  of  one  parabolic  conoid.  Suppofe 
that  the  inftrument  is  required  to  approximate  the  found 
I  2  times,  as  in  the  example  of  the  conical  inftrument. 
The  ordinate  at  the  mouth  muft  be  1  2  times  the  6th  of 
an  inch,  or  2  inches ;  and  the  mouth  diameter  is  four 
inches,  as  in  the  conical  inftrument.  Then,  for  the 
Fig.  7,  length,  obferve,  that  DC  in  fig.  7.  is  £th  of  an  inch, 
and  MP  is  2  inches,  and  AC  is  TVth  of  an  inch,  and 
DC*  :  MP»  =  AC  :  AP.  This  will  give  AP 


inches,  and  CP  rr  I  iy-Jths  : 


J  2 

whereas  in  the  conical 
tube  it  was  22.  In  like  manner  an  inftrument  which 
approximates  the  founds  four  times,  is  only  iyd  inches 
long,  and  i-fd  inches  diameter  at  the  big  end.  Such 
fmall  inftruments  may  be  very  exaXly  made  in  the  pa- 
rabolic  form,  and  are  certainly  preferable  to  the  conical. 
But  lince  even  thefe  are  of  a  very  moderate  fize  when, 
intended  to  approximate  the  found  only  a  few  times, 
and  as  they  can  be  accurately  made  by  any  tinman, 
they  may  be  of  more  general  ufe.  One  of  J2  inches 
long,  and  3  inches  wide  at  the  big  end,  fhould  approxi¬ 
mate  the  found  at  leaft  9  times. 

A  general  rule  for  making  them. —  Let  m  exprefs  the 
approximating  power  intended  for  the  inftrument.  The 


length  of  the  inftrument  in  inches  is 


m  x»/ — 1 


,  and  the 


diameter  at  the  mouth  is  — .  The  diameter  at  the  fmall 
3 

end  is  always  one-third  of  an  inch. 

In  trumpets  for  aflifting  the  hearing,  all  reverberation 
of  the  trumpet  muft  be  avoided.  It  muft  be  made  thick, 
of  the  leaft  elaftic  materials,  and  covered  with  cloth 
externally.  For  all  reverberation  lafts  for  a  fhort  time, 
and  produces  new  founds  which  mix  with  thofe  that  are 
soming  in. 

We  muft  alfo  obferve,  that  no  acouftic  trumpet  can 
feparate  thofe  founds  to  which  we  liften  from  others  that 
are  made  in  the  fame  direXion.  All  are  received  by  it, 
and  magnified  in  the  fame  proportion.  This  is  fre¬ 
quently  a  very  great  inconvenience. 

There  is  alfo  another  imperfeXion,  which  we  imagine, 
sannot  be  removed,  namely,  an  odd  confufion,  which 
cannot  be  called  indiftinXnefs,  but  a  feeling  as  if  we 
^  ere  in  the  mid  ft  of  an  echoing  room.  The  caufe  feems 
to  be  this  :  Hearing  gives  us-fome  perception  of  the  di- 
-teXion  of  the  founding  objeX,  not  indeed  very  precife, 
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be  but  fufficlently  fo  for  mod  purpofes.  In  all  inftruments  Trumpet, 
which  we  have  deferibed  for  conftipating  founds,  the 
laft  refleXions  are  made  in  direXions  very  much  inclined 
to  the  axis,  and  inclined  in  many  different  degrees. 
Therefore  they  have  the  appearance  of  coming  from  dif¬ 
ferent  quarters  j  and  inftead  of  the  perception  of  a  Angle 
fpcaker,  we  have  that  of  a  founding  furface  of  great  ex¬ 
tent.  We  do  not  know  any  method  of  preventing  this, 
and  at  the  fame  time  increafing  the  found. 

There  is  an  obfervation  which  it  is  of  importance  to 
make  on  this  theory  of  acouftic  inftruments.  Their 
performance  does  not  feern  to  correfpond  to  the  compu¬ 
tations  founded  on  the  theory.  When  they  are  tried, 
we  cannot  think  that  they  magnify  fo  much  :  Indeed  it 
is  not  eafy  to  find  a  meafure  by  which  we  can  eftimate 
the  degrees  of  audibility.  When  a  man  fpeaks  to  us  at 
the  diftance  of  a  yard,  and  then  at  the  diftance  of  two 
yards,  we  can  hardly  think  that  there  is  any  difference 
in  the  loudnefs  ;  though  theory  fays,  that  it  is  four  times 
lefs  in  the  laft  of  the  two  experiments  y  and  we  cannot> 
but  adhere  to  the  theory  in  this  very  Ample  cafe,  and 
muft  attribute  the  difference  to  the  impoflibility  of  mea-* 
furing  the  loudnefs  of  founds  with  precifion.  And  be¬ 
caufe  we  are  familiarly  acquainted  with  the  found,  we 
can  no  more  think  it  four  times  lefs  at  twice  the  di¬ 
ftance,  than  we  can  think  the  vifible  appearance  of  a 
man  four  times  lefs  when  he  is  at  quadruple  diftance. 

Yet  we  can  completely  convince  ourfelves  of  this,  by 
obferving  that  he  covers  the  appearance  of  four  men  at 
that  diftance.  We  cannot  eafily  make  the  fame  experi¬ 
ment  with  voices. 

But,  befides  this,  \wt  have  compared  two  healing 
trumpets,  one  of  which  fhould  have  made  a  found  as  au¬ 
dible  at  the  diftance  of  40  feet  as  the  other  did  at  10 
feet  diftance  ;  but  we  thought  them  equal  at  the  di¬ 
ftance  of  40  and  18.  The  refult  was  the  fame  in  many 
trials  made  by  different  perfons,  and  in  different  circum- 
fiances.  This  leads  us  to  fufpeX  fome  miftake  in  Mr. 
Lambert’s  principle  of  calculation  ;  and  we  think  him 
miftaken  in  the  manner  of  eftimating  theintenfity  of  the* 
reflcXed  founds.  He  conceives  the  proportion  of  inten- 
fity  of  the  fimple  voice  and  of  the  trumpet  to  be  the 
fame  with  that  of  the  furface  of  the  mouth-piece  to  the 
furface  of  the  fonorous  hemifphere,  which  he  lias  fo  in- 
genioufly  fubftituted  for  the  trumpet.  But  this  feems  to 
fuppofe,  that  the  whole  furface,  generated  by  the  revo¬ 
lution  of  the  quadrantal  arch  TEG  round  the  axis  CG 
(fig.  4.),  is  equally  fonorous.  We  are  aflured  that  it  is 
not  :  For  even  if  we  ftiould  fuppofe  that  each  of  the 
points  O^,  R,  and  S  (fig.  3.),  are  equally  fonorous  with 
the  point  P,  thefe  points  of  refleXion  do  not  ftand  fo 
denfe  on  the  furface  of  the  fphere  as  on  the  furface  of 
the  mouth-piece.  Suppofe  them  arranged  at  equal  di- 
ftances  all  over  the  mouth-piece,  they  will  be  at  equal 
diftances  alfo  on  the  fphere,  only  in  the  direXion  of  the 
arches  of  great  circles  which  pafs  through  the  centre  of 
the  mouth-piece.  But  in  the  direXion  perpendicular  to 
this,  in  the  circumference  of  fmall  circles,  having  the 
centre  of  the  mouth-piece  for  their  pole,  they  muft  be 
rarer  in  the  proportion  of  the  fine  of  their  diftance  from 
this  pole.  This  is  certainly  the  cafe  with  refpeX  to  all 
fuch  founds  as  have  been  refleXed  in  the  planes  which 
pafs- through  the  axis  of  the  trumpet  ;  and  we  do  not 
fee  (for  we  have  not  examined  this  point)  that  any  com- 
p.cnfation  is  made,  by  the  refleXion  which  is  not  in 

planes  - 
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Tryphiodo- 


planes  patting  through  the  axis.  We  therefore  imagine, 
that  the  trumpet  does  not  increafe  the  found  in  the  pro- 

pr  jr* 

portion  of  g  E*  to  g  T*  (fig.  50,  but  in  that  of^. 


Mr  Lambert  feems  aware  of  fome  error  in  his  calcu¬ 
lation,  and  propofes  another,  which  leads  nearly  to  this 
ronclufion,  but  founded  on  a  principle  which  we  do  not 
think  in  the  leaft  applicable  to  the  cafe  of  founds. 

TRUMPET ,  Marine ,  is  a  mufical  inftrument  confift- 
ing  of  three  tables,  which  form  its  triangular  body.  It 
has  a  very  long  neck  with  one  ttngle  firing,  very  thick, 
mounted  on  a  bridge,  which  is  firm  on  one  fide,  but 
tremulous  on  the  other.  It  is  ftruck  by  a  bow  with  one 
hand,  and  with  the  other  the  firing  is  preffed  or  flopped 
on  the  neck  by  the  thumb. 

It  is  the  trembling  of  the  bridge,  when  firuck,  that 
makes  it  imitate  the  found  of  a  trumpet,  which  it  does 
to  that  perfection,  that  it  is  fcarcely  pottible  to  difiin- 
guifh  the  one  from  the  other.  And  this  is  what  has  gi- 
vefr  it  the  denomination  of  trumpet-marine,  though,  in 
propriety,  it  be  a  kind  of  monochord.  Of  the  fix  divi- 
fions  marked  on  the  neck  of  the  inftrument,  the  firft 
makes  a  fifth  with  the  open  chord,  the  fecond  an  oc¬ 
tave,  and  fo  on  for  the  reft,  correfponding  with  the  in¬ 
tervals  of  the  military  trumpet. 

T R UMPE T- Flower.  See  Bignonia,  Botany  Index . 
TRUMPETER.  See  Psophia,  Ornithology 
Index . 

TRUNCATED,  in  general,  is  an  appellation  gi¬ 
ven  to  fuch  things  as  have,  or  feem  to  have,  their 
points  cut  off :  thus,  w?e  fay,  a  truncated  cone,  pyramid, 
leaf  &c. 

TRUNCHEON,  a  fhort  ftaff  or  baton  ufed  by 
kings,  generals,  and  great  officers,  as  a  mark  of  their 
command. 

TRUNDLE,  a  fort  of  carriage  with  low  wheels, 
whereon  heavy  and  cumberfome  burdens  are  drawn. 

TRUNK,  among  botanifts,  that  part  of  the  herb 
which  arifes  immediately  from  the  root,  and  is  termina¬ 
ted  by  fruClification  }  the  leaves,  buds,  and  auxiliary 
parts  of  the  herb  not  entering  in  its  defeription. 

'fRUNNIONS,  or  Trunions,  of  a  piece  of  ord¬ 
nance,  are  thole  knobs  or  bunches  of  metal  which  bear 
her  up  on  the  cheeks  of  the  carriage. 

TRUSS,  a  bundle,  or  certain  quantity  of  hay,  ftraw, 
Stc.  A  trufs  of  hay  contains  56  pounds,  or  half  an 
hundred  weight :  36  truffes  make  a  load. 

Truss  is  alfo  ufed  for  a  fort  of  bandage  or  ligature 
made  of  fteel,  or  the  like  matter,  wherewith  to  keep  up 
the  parts  in  thofe  who  have  hernias  or  ruptures. 

Truss,  in  a  Ihip,  a  machine  employed  to  pull  a  yard 
home  to  its  refpeClive  maft,  and  retain  it  firmly  in  that 
pofilion. 

TRUSTEE,  one  who  has  an  eftate,  or  money,  put 
or  trufted  in  his  hands  for  the  ufe  of  another, 

TRUTH,  a  term  ufed  in  oppofition  to  falfehood,  and 
applied  to  propofitions  which  anfwer  or  accord  to  the  na¬ 
ture  and  reality  of  the  thing  whereof  fomething  is  af¬ 
firmed  or  denied. 

TRYPHIODORUS,  an  ancient  Greek  poet,  w'ho 
lived  fome  time  between  the  reigns  of  Severus  and  Ana- 
ftafius.  His  writings  were  very  numerous  j  yet  none  of 


them  have  come  down  to  us,  except  an  epic  poem,  on  Tryplfiodo- 

which  Mr  Addifon  has  made  fome  entertaining  remarks 

in  the  Spectator,  N°  63.  .  Tumefac. 

The  firft  edition  of  this  extraordinary  work  was  pub-  tion. 
lilhed  by  Aldus  at  Venice,  with  Quintus  Calaber’s  Pa-  -y— » J 

ralipomena,  and  Coluthus’s  poem  on  the  rape  of  Helen. 

It  has  been  lince  reprinted  at  feveral  places,  particularly 
at  Francfort  in  1580  by  Frifchlinus  \  who  not  only  cor¬ 
rected  many  corrupt  paftages,  but  added  two  Latin  ver 
fions,  one  in  verfe  and  the  other  in  profe.  That  in 
verfe  was  reprinted  in  1742,  with  the  Greek,  at  Oxford, 
in  8vo,  with  3n  Englilh  tranfiation  in  verfe,  and  Notes, 
by  Mr  Merrick. 

TUAM,  a  town  of  Ireland,  in  the  province  of  Con¬ 
naught,  and  county  of  Galway,  with  an  archbifhop’s 
fee.  It  was  once  a  famous  city,  though  now  it  is  redu¬ 
ced  to  a  village  ;  but  it  ftill  retains  the  title  of  a  city, 
as  being  an  archiepifcopal  fee.  W.  Long.  8.  46.  N* 
rat.  53.  S3- 

TUB,  in  commerce,  denotes  an  indetermined  quan¬ 
tity  or  meafure  :  thus,  a  tub  of  tea  contains  about 
pounds  *,  and  a  tub  of  camphor  from  56  to  86  pounds. 

TUBE,  in  general,  a  pipe,  conduit,  or  canal ;  a  cy¬ 
linder,  hollow  within-fide,  either  of  lead,  iron,  glafs, 
wood,  or  other  matter,  for  the  air  or  fotne  other  matter 
to  have  a  free  conveyance  through  it. 

Auricular  TUBE ,  or  inftrument  to  facilitate  hearing. 

See  Articulate  TRUMPET. 

TUBERCLES,  among  phyficians,  denote  little  tu¬ 
mors  which  fuppurate  and  difeharge  pus  ;  and  are  often 
found  in  the  lungs,  efpecially  of  confumptive  per- 
fons. 

TUCUMAN,  a  province  of  Paraguay,  in  South  A- 
merica,  bounded  on  the  north  by  the  provinces  of  Los- 
Chicas  and  Choco  ;  on  the  eaft  by  Choco  and  Rio-de- 
la-Plata,  on  the  fouth  by  the  country  of  Chicuitos  and 
Pampes,  and  on  the  weft  by  the  bilhopric  of  St  Jago. 

The  air  is  hot,  and  the  foil  Tandy  :  however,  fome  pla¬ 
ces  are  fruitful  enough.  The  Spaniards  poffefs  a  great 
part  of  this  country. 

TUFA,  a  ftone  confiding  of  volcanic  allies  concreted 
together  with  various  other  fpecies  of  ftone.  It  is  of 
various  colours,  blackifh  gray,  bluifh  gray,  and  yel¬ 
low  5  every  colour  having  a  different  mixture  and  foli- 
dity  :  but  all  of  them  have  the  bad  quality  of  moulder* 
ing  down  on  long  expofure  to  the  weather  \  notwith- 
ftanding  which,  they  have  been  ufed  in  buildings  both 
ancient  and  modern.  The  yellow  kind  refills  the  air 
lefs  than  any  other. 

TULIPA,  Tulip  *,  a  genus  of  plants  belonging  to 
the  clafs  of  hexandriaj  and  in  the  natural  fyftem  ranging 
under  the  I  oth  order,  Coronarice .  See  Botany  Index  ? 
and  for  the  culture  of  the  tulip,  fee  Gardening. 

TuLlP-Tree .  See  Liriodendron,  Botany  Index .  ■ 

TULL,  Jethro,  an  Oxfordfhire  gentleman  who 
farmed  his  own  land,  and  introduced  a  new  method  of 
culture,  to  raife  repeated  crops  of  wheat  from  the  fame 
land  without  the  neceffity  of  manure  :  the  principles  of 
which  he  publifhed  about  30  years  fince,  in  a  Treadle' 
on  Horfe-hoeing  Hufbandry. 

TUMBREL L,  Tumbrellum,  or  Turbichetutn ,  is 
an  engine  of  punifhment,  formerly  employed  for  the  cor* 
region  of  fcolds  and  unquiet  women. 

TUMEFACTION,  the  aft  of  (welling  or  riling  in. 
to  a  tumor. 


j 


TUMOR, 
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Tumor  TUMOR,  In  Medicine  and  Surgery,  a  preternatural 
.  Jl  .  rifing  or  eminence  in  any  part  of  the ’‘body. 

4  *ums*  ,  Tumors,  in  Farriery .  See  Farriery  Index . 

^  TUN,  a  large  veffel  or  calk,  of  an  oblong  form,  big- 

geft  in  the  middle,  and  diminiihing  towards  its  two 
ends,  girt  about  with  hoops,  and  ufed  for  flowing  .feve¬ 
ral  kinds  of  merchandife  for  convenience  of  carriage  ; 
as  brandy,  oil,  fugar,  fkins,  hats,  &c. 

Tun  is  alfo  the  name  of  a  meafure.  A  tun  of  wine 
is  four  hogfheads  ;  of  timber,  a  fquare  of  40  folid  feet  ; 
and  of  coals,  20  cwt. 

Tun  is  alfo  a  certain  weight  whereby  the  burden  of 
fliips,  &c.  is  eflimated. 

TUNBRIDGE,  a  town  of  Kent  in  England,  fitu- 
ated  on  a  branch  of  the  river  Medway,  over  which  there 
is  a  bridge.  It  is  a  large  well  built  place,  noted  for 
the  mineral  waters  four  or  five  miles  fouth  of  the  town. 
E.  Long.  o.  20.  N.  Lat.  51.  14. 

TUNE.  See  Music  and  Tone. 

TUNGSTEN,  one  of  the  metals.  See  Chemistry 
and  Mineralogy  Index . 

TUNICA,  a  kind  of  waiflcoat  or  under  garment,  in 
ufe  among  the  Romans.  They  wore  it  within  doors  by 
itfelf,  and  abroad  under  the  gown.  The  common  peo¬ 
ple  could  not  afford  the  toga,  and  fo  went  in  their  tunics  \ 
whence  Horace  calls  them  populus  tunicatus . 

Tunica,  in  Anatomy,  is  applied  to  the  membranes 
which  inveft  the  veffel  s,  and  divers  others  of  the  lefs  fo¬ 
lid  parts  of  the  body  \  thus  the  inteftines  are  formed  of 
five  tunics  or  coats. 

TUNIS,  a  large  and  celebrated  town  of  Barbary, 
in  Africa,  and  capital  of  a  kingdom  of  the  fame  name. 
It  is  feated  on  the  point  of  the  gulf  of  Goletta,  about 
eight  miles  from  the  place  where  the  city  of  Carthage 
flood.  It  is  in  the  form  of  a  long  fquare,  and  is  about 
four  miles  in  circumference,  with  ten  large  flreets,  five 
gates,  and  35  mofques.  The  houfes  are  all  built  with 
flone,  though  but  one  flory  high ;  but  the  walls  are 
very  lofty,  and  flanked  with  feveral  flrong  towers.  It 
has  neither  ditches  nor  baflions,  but  a  good  citadel, 
See  Obferv.  built  on  an  eminence  on  the  weft  fide  of  the  city.  It  is 
on.  the  City  fa  id  to  contain  300,000  inhabitants,  of  whom  30,000 
of  Tunis  by  are  Jews.  The  divan,  or  council  of  ftate,  affembles  in 
Mr  Stan-  Rn  paiace  .  an(]  the  dey  is  the  chief  of  the  republic, 
*Edi!uMag.  w^°  re^^es  there.  The  harbour  of  Tunis  has  a  very 
voi.  iv.  narrow  entrance,  through  a  i mall  canal.  In  the  city 

p.  zS.  they  have  no  water  but  what  is  kept  in  cifterns,  except 

one  well  kept  for  the  bafhaw ’s  ufe.  It  is  a  place  of 
great  trade,  and  is  10  miles  from  the  fea.  E.  Long. 
10.  1 6.  N.  Lat.  36.  42. 

Tunis,  a  country  of  Africa,  bounded  on  the  north 
and  eaft  by  the  Mediterranean  fea  and  the  kingdom  of 
Tripoli,  on  the  fouth  by  feveral  tribes  of  the  Arabs,  and 
on  the  weft  by  the  kingdom  of  Algiers  and  the  country 
of  Efab  ;  being  300  miles  in  length  from  eaft  to  weft, 
and  250  in  breadth  from  north  to  fouth.  This  country 
was  formerly  a  monarchy  ;  but  a  difference  arifing  be¬ 
tween  a  king  and  his  fon,  one  of  whom  was  for  the 
protection  of  the  Chriftians,  and  the  other  for  that  of  the 
Turks,  in  1574  the  inhabitants  fhook  off  the  yoke  of 
both.  From  this  time  it  became  a  republic  under  the 
prote£lion  of  the  Turks,  and  pays  a  certain  tribute  to  the 
bafhaw  who  refides  at  Tunis.  The  air  in  general  is 
healthy ;  but  the  foil  in  the  eaftern  parts  is  indifferent 


for  want  of  water.  Towards  the  middle  the  moun¬ 
tains  and  valleys  abound  in  fruits  ;  but  the  weftern  part 
is  the  moft  fertile,  becaufe  it  is  watered  with  rivers.^ 
The  environs  of  Tunis  are  very  dry,  upon  which  ac¬ 
count  corn  is  generally  dear.  The  inroads  of  the  A- 
rabs  oblige  the  inhabitants  to  fow  their  barley  and  rye 
in  the  fuburbs,  and  to  inclofe  their  gardens  with  walls. 
However,  there  are  plenty  of  citrons,  lemons,  oranges, 
dates,  grapes,  and  other  fruits.  There  are  alfo  olive 
trees,  roles,  and  odoriferous  plants.  In  the  woods  and 
mountains  there  are  lions,  wild  beeves,  oftriches,  mon¬ 
keys,  cameleons,  roebucks,  hares,  pheafants,  partridges, 
and  other  forts  of  birds  and  beafts.  The  moft  remark¬ 
able  rivers  are  the  Guadilcarbar,  Magrida,  Magerada, 
and  Caps.  The  form  of  government  is  ariftocratic  \ 
that  is,  by  a  council,  whofe  prefident  is  the  dey,  not 
unlike  the  doge  of  Venice.  The  members  of  the  divan 
or  council  are  chofen  by  the  dey,  and  he  in  his  turn  is 
ele&ed  by  the  divan  ;  which  is  compofed  of  foldiers, 
who  have  more  than  once  taken  oft  the  dey’s  head. 
The  bafhaw  is  a  Turk,  refiding  at  Tunis  •  whofe  bufi- 
nefs  is  to  receive  the  tribute,  and  proteCI  the  republic  : 
the  common  revenues  are  only  400,000  crorvns  a-year, 
becaufe  the  people  are  very  poor  ;  nor  can  they  fend  above 
40,000  men  into  the  field  ;  nor  more  than  12  men  of 
war  of  the  line  to  fea,  even  upon  the  moft  extraordinary 
occafions.  There  are  generally  about  1 2,000  Chriftian 
fiaves  in  this  country  *,  and  the  inhabitants  carry  on  a 
great  trade  in  linen  and  woollen  cloth.  In  the  city  of 
Tunis  alone  there  are  above  3000  clothiers  and  weavers. 
They  alfo  have  a  trade  in  horfes,  olives,  oil,  foap, 
oftriches  eggs  and  feathers.  The  Mahometans  of  this 
city  have  nine  colleges  for  ftudents,  and  86  petty  fchools. 
The  principal  religion  is  Mahometanifm  ;  but  the  inha¬ 
bitants  confift  of  Moors,  Turks,  Arabs,  Jews,  and  Chrif¬ 
tian  flaves.  However  the  Turks,  though  feweft,  in  num¬ 
ber,  domineer  over  the  Moors,  and  treat  them  little  bet¬ 
ter  than  flaves. 

TUNKERS,  a  religious  fed  of  Baptifts  in  Pennfyl- 
vani-a,  fo  called  from  the  word  tanker,  to  put  a  morfet 
in  fauce.  They  are  alfo  called  tumblers,  becaufe  in  per¬ 
forming  baptifm  they  plunge  the  perfon  into  the  water 
with  the  head  firft.  As  the  Germans  found  the  letters  t 
and  b  like  d  and  p,  the  words  tankers  and  tumblers , 
have  been  fometimes  written  dunkers  and  dumplers 
Their  church  government  and  difeipline  are  the  fame 
with  thofe  of  the  Englifh  Baptifts,  except  that  every  bro¬ 
ther  is  allowed  to  fpeak  in  the  congregation,  and  the  belt 
fpeaker  is  ufiially  ordained  to  be  their  minifter.  They 
are  a  harm  lefs,  well-meaning  people. 

TUNNAGE.  See  Tonnage. 

TUNNY.  See  Scomber,  Ichthyology  Index . 

TUNNY-Fishing.  See  Fishery. 

TURBAN,  the  head-drefs  of  moft  of  the  eaftern  na¬ 
tions.  It  confifts  of  two  parts,  a  cap  and  fafli  of  fine 
linen  or  taffbty,  artfully  wound  in  divers  plates  about  the 
cap.  The  cap  has  no  brim,  is  pretty  flat,  though  round- 
ifh  at  top,  and  quilted  with  cotton  ;  but  does  not  cover 
the  ears.  There  is  a  good  deal  of  art  in  giving  the  tur¬ 
ban  a  fine  air;  and  the  making  of  them  is  a  particular 
trade.  The  fafli  of  the  Turk’s  turban  is  white  linen ; 
that  of  the  Perfians  red  woollen.  Thefe  arethecliftinguifli- 
ing  marks  of  their  different  religions.  Sophi  king  of 
Perfia,  being  of  the  fe<ft  of  Ali,  was  the  firft  whoaffumed 
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Turgot. 


Turbinated  the  red  colour,  to  diftinguilh  himfelf  from  the  Turks, 
11  who  are  of  the  fedl  of  Omar,  and  whom  the  Perfians 
^,-eIkem  heretics. 

TURBINATED,  is  a  term  applied  by  naturalifts  to 
{hells  which  are  fpiral,  or  wreathed  conically  from  a 
•  larger  balls  to  a  kind  of  apex. 

TURBITH  or  Turpeth  mineral.  See  Mercury, 
N°  1720  and  1728  Chemistry. 

TURBO,  the  Wreath,  a  genus  of  Ihell-fifh.  Se« 
Conchology  Index. 

TURBOT.  See  Pleuronectes,  Ichthyology 
Index. 

T  URCiE  or  Turci,  (Mela)  ;  fuppofed  to  be  the 
Tufci  of  Ptolemy ;  whom  he  places  between  Caucafus 
and  the  Montes  Ceraunii.  The  name  is  faid  to  denote, 
“  to  defolate,  or  lay  wafte.”  Herodotus  places  them 
among  the  wild  or  barbarous  nations  of  the  north. 
There  is  a  very  rapid  river  called  Turk ,  running  into  the 
Cafpian  fea,  from  which  fome  fuppofe  the  Turks  to  take 
their  name.  They  made  no  figure  in  the  world  till  to¬ 
wards  the  7th  century  j  about  the  beginning  of  which 
they  fallied  forth  from  the  Portae  Cafpiae,  laid  wafte 
Perfia,  and  joined  the  Romans  againft  Chofroes  king 
of  Perfia.  In  1042  they  fubdued  the  Perfians,  in 
whole  pay  they  ferved,  and  from  whom  they  derived 
the  Mahometan  religion  ;  and  afterwards  pouring  forth, 
overran  Syria,  Cappadocia,  and  the  other  countries 
of  the  Hither  Alia,  under  diftinft  heads  or  princes, 
whom  Ottoman  fubduing,  united  the  whole  power  in  him¬ 
felf,  which  to  this  day  continues  in  his  family,  and  who 
fixed  his  feat  of  empire  at  Prufa  in  Bithynia.  His  fuc- 
ceffors  fubdued  all  Greece,  and  at  length  took  Conftan- 
tinople  in  1453  $  which  put  a  period  to  the  Roman  em¬ 
pire  in  the  Ealt,  under  Conftantine  the  laft  emperor.  It 
is  a  Handing  tradition  or  prophecy  among  the  Turks, 
that  their  empire  will  at  length  be  overturned  by  the 
Franks  or  Chriftians  ;  which  feems  now  to  be  drawing 
on  apace  towards  accomplilhment. 

TURCOISE.  See  Turquoise. 

TURCOMANIA,  a  province  ofAfiatic  Turkey,  an- 
fwering  to  the  ancient  kingdom  of  Armenia. 

TURDUS,  the  Thrush;  a  genus  of  birds  belong¬ 
ing  to  the  order  of  Pafferes.  See  Ornithology 
Index. 

TURENNE,  Viscount.  See  Tour. 

TURF,  peat,  a  blackith  earth  ufed  in  feveral  parts  of 
the  world  as  fuel.  Turf,  as  diftinguilhed  from  peat, 
confifts  of  mould  interwoven  with  the  roots  of  ve¬ 


getables. 

TURGESCENCE,  among  phyficans,  denotes  a 
fwelling  or  growing  bloated. 

TURGOT,  Anne  Robert  James,  a  celebrated 
French  financier,  was  born  at  Paris  in  1727,  of  a  very 
ancient  Norman  family.  His  father  was  a  long  time 
provoft  of  the  corporation  of  merchants  ;  during  which 
he  was  the  object  of  general  admiration,  on  account  of 
his  prudent  adminiftration.  M.  Turgot  was  the  young- 
eft  of  three  brothers,  and  was  deftined  for  the  church. 
He  had  fcarcely  attained  the  age  at  which  refle&ion 
commences,  when  he  refolved  to  facrifice  all  tempo¬ 
ral  advantages  to  liberty  and  confcience,  and  to  pur- 
fue  his  ecclefiaftical  ftudies  without  declaring  his  repug¬ 
nance  to  their  propofed  objeft.  At  the  age  of  23  years 
he  took  his  degree,  and  was  elected  prior  of  the  Sor- 
bonne. 
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The  time  when  it  was  neceffary  for' him  to  declare  Turcot, 
that  he  would  not  be  an  eccleliaftic  was  now  arrived. ,  lunn‘ 
He  announced  this  relolution  to  his  father  by  letter,  'r“~ 
Ihowing  the  motives  which  induced  him  to  decline  the 
clerical  order.  His  father  confented,  and  he  was  ap¬ 
pointed  matter  ofrequefts.  M.  Turgot  prepared  himfelf 
for  this  office  by  particular  application  to  thofe  parts  of 
fcience  which  are  molt  connected  with  its  funftions  and 
duties,  viz.  natural  philofophy,  agriculture,  manufac¬ 
tures,  commerce,  &c.  About  this  period  he  wrote 
fome  articles  for  the  Encyclopedic,  of  which  the  princi¬ 
pal  are  Etymology,  Exiftence,  Expanfibility,  Fair,  and 
Foundation.  He  had  prepared  feveral  others,  but  the 
perfecution  againft  the  Encyclopedic  induced  him  to  de¬ 
cline  farther  contributions. 

In  1761  M.  Turgot  wTas  appointed  intendant  of  Li¬ 
moges,  when  he  gave  aftivity  to  the  fociety  of  agricul¬ 
ture  ;  opened  a  mode  of  public  inftruftion  for  female 
profeffbrs  of  midwifery  ;  procured  for  the  people  the  at¬ 
tendance  of  able  phyficians  during  the  raging  of  epide¬ 
mic  difeafes ;  eftablilhed  houfes  of  induftry,  fupported  by 
charity  (the  only  fpecies  of  alms-giving  which  does  not 
encourage  idlenefs)  :  introduced  the  cultivation  of  po¬ 
tatoes  into  his  province,  &c.  &c.  While  M.  Targot 
proceeded  with  unremitting  a&ivity  and  zeal,  in  promo¬ 
ting  the  good  of  the  people  over  whom  he  was  placed, 
he  meditated  projefts  of  a  more  extenfive  nature,  fuch 
as  an  equal  diftribution  of  the  taxes,  the  conftruftion 
of  the  roads,  the  regulation  of  the  militia,  the  preven¬ 
tion  of  a  fcarcity  of  provifion,  and  the  prote&ion  of 
commerce. 

At  the  death  of  Louis  XV.  the  public  voice  called 
M.  Turgot  to  the  firft  offices  of  government,  as  a  man 
who  united  the  experience  refulting  from  habits  of  bu- 
finefs  to  all  the  improvement  which  ftudy  can  procure. 

After  being  at  the  head  of  the  marine  department  only 
a  lliort  time,  he  was,  Auguft  24.  1774,  appointed  comp¬ 
troller  general  of  the  finances.  During  his  difeharge 
of  this  important  office,  the  operations  he  carried  on-  are 
aftonilhing.  He  fupprefled  23  kinds  of  duties  on  ne- 
ceffary  occupations,  ufeful  contrafts,  or  merited  compen- 
fations.  He  aboliffied  the  corvee,  or  the  labour  requi¬ 
red  from  the  public  for  the  highways,  faving  the  nation 
thirty  millions  of  livres  annually. — He  fet  afide  another 
kind  of  corvee,  which  refpe&ed  the  carriage  of  military 
llores  and  baggage. — He  abated  the  rigour  in  the  ad¬ 
miniftration  of  indirect  impofitions,  to  the  great  profit 
of  the  contributors,  the  king,  and  the  financiers  ;  be- 
fide  many  other  effential  improvements  in  political  eco¬ 
nomy. 

At  length,  however,  by  the  artifices  of  the  courtiers, 
he  was  deprived  of  his  offices  ;  and  in  retirement  he  de¬ 
voted  himfelf  to  the  fciences  and  the  belles  lettres,  which 
he  had  cultivated  in  his  youth.  Natural  philofophy  arid 
chemiftry  were  his  favourite  purfuits  ;  fometimes  he  in¬ 
dulged  in  poetry.  He  compoled,  it  is  faid,  only  one 
Latin  verfe,  intended  for  a  picture  of  Dr  Franklin. 

Eripuit  coelo  fulmen ,  max  feeptr a  tyrannise 

He  died  in  1781. 

TURIN,  an  ancient  and  populous  city  of  Italy,  and 
capital  of  Piedmont,  where  the  fovereign  refides,  with 
an  archbifhop’s  fee,  a  ft  rong  citadel,  and  an  univerfity. 

It  is  feated  on  a  vaft  plain,  at  the  confluence  of  the  ri¬ 
vers  Doria  and  Po.  But  the  air  is  unhealthy  in  the  au¬ 
tumn 
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Turin,  tumn  and  winter  on  account  of  the  thick  fogs.  One  half 
Turkey.  0f  th*IS  place  is  lately  built  3  and  the  ftreets  are  ftraight 

- - "V - -  and  clean,  being  walked  by  an  aquedud.  It  contains 

many  elegant  buildings.  When  the  plague  reigned  at 
Marfeilles  in  1720,  a  great  number  of  artificers  with¬ 
drew  to  Turin  3  infomuch  that  there  are  now  above 
87,000  inhabitants,  and  48  churches  and  convents. 
Turin  is  very  well  fortified,  and  extremely  ftrong  3  as 
the  French  found  by  experience  in  1706,  who  then  be- 
fieged  it  a  long  while  to  no  purpofe.  The  citadel,  which 
is  flanked  with  five  baflions,  is  without  doubt  a  mafter- 
piece  of  architecture.  There  are  fine  walks  on  the  ram¬ 
parts,  and  fine  gardens  on  the  fide  of  the  river  Po  3  and 
the  houfe  commonly  called  La  Charite  is  remarkable,  as 
there  is  room  for  3000  poor  people.  The  college  of  the 
academy  is  very  large  and  well  built,  and  has  a  great 
number  of  ancient  inferiptions.  In  the  royal  library  are 
19,000  manuferipts,  befides  30,000  printed  books.  In 
December  1798,  it  was  taken  poffeftion  of  by.  the 
French,  who  in  June  following  were  driven  out  of  it  by 
the  Auftrians.  But  with  the  reft  of  Italy  it  is  now  un¬ 
der  the  dominion  of  the  French.  It  is  charmingly  feat- 
ed  at  the  foot  of  a  mountain,  62  miles  north-eaft  of  Ge¬ 
noa,  72  fouth-weft  of  Milan,  and  280  north-weft  of 

T  Rome.  E.  Long.  7.  45.  N.  Lat.  44.  50. 

Situation  TURKEY,  an  extenfive  empire,  fituated  partly  in 
and  extent.  Europe,  and  partly  in  Afia.  It  is  bounded  on  the  north 
by  the  empire  of  Ruftia,  Hungary,  and  the  Black  fea  3 
on  the  weft  by  the  gulf  of  Venice  and  the  Mediterra¬ 
nean  3  on  the  fouth  by  the  Mediterranean  and  Arabia  3 
and  on  the  eaft  by  Perfia.  In  its  prefent  ftate,  we  may 
compute  it  as  extending  from  the  river  Unna,  in  eaft 
longitude  about  170,  to  the  mountains  which  ieparate  it 
from  Perfia,  in  about  50°  of  eaft  longitude  from  Green¬ 
wich,  or  about  330  from  weft  to  eaft  3  while  from  the  moft 
foutherly  point,  a  little  above  Baflora,  in  north  latitude 
310,  to  the  confines  of  European  Ruftia,  in  north  latitude 
470,  it  occupies  a  range  of  160  of  latitude.  In  Britifti  miles 
its  extent  is  eftimated  at  1 7  50  in  length,  by  a  medial  breadth 
of  about  1000,  and  its  area  at  652,960  fquare  miles. 
Diviilons.  Turkey  is  naturally  divided  into  European  and  Afia- 
tic,  fe  para  ted  from  each  other  by  the  Black  fea,  the  Ar¬ 
chipelago,  and  the  (trails  by  which  thefe  are  connected. 
European  Turkey  is  fubdivided  into  11  provinces,  viz. 
Moldavia,  Bessarabia,  Wallachia,  Bosnia,  Ser- 
VI a  (partially),  Bulgaria,  Romelia  (including  Ma¬ 
cedonia  and  Thrace ),  Dalmatia,  Albania  (including 
Epirus ),  Croatia  (partially),  and  the  Morea,  or  an¬ 
cient  Greece  3  while  Afiatic  Turkey  is  fubdivided  into 
feven  provinces,  viz.  Natolia  ( AJia  Minor ),  Diar- 
bec  (Mefopotamia),  Syria  (including  Judita),  Geor¬ 
gia  (Iberia),  Turcomania  ( Armenia ),  Irac-Arabia, 
and  Kurdistan  ( Ajfyria ).  See  each  of  thefe  articles 

3  in  the  general  alphabet. 

Iflands.  The  iflands  belonging  to  Turkey  are  extremely  nu¬ 

merous ;  comprifing  thofe  of  the  Archipelago,  or  the 
Grecian  iflands,  and  feveral  in  the  Levant.  The  moft 
important  are  Lemnos,  Lesbos  or  Mytelene ,  Scio, 
Samos,  Cos,  Rhodes,  Cyprus,  Candia,  Paros,  De¬ 
los,  Naxia,  Sanctorini.  P atmos,  Negropont,  An- 
*  See  Fr-  DRO  *,  Colter  I  or  Salamis  *,  Egina,  ZaNTE  *,  Ce- 
nice.  phalonia,  Leucadia,  Corfu,  and  Cerigo  or  Cy - 

4  therea ,  which  fee  under  their  proper  heads. 

Fare  of  the  Both  European  and  Afiatic  Turkey  abound  in  moun- 
esuntry.  tainous  traCts,  interfperfed  with  numerous  plains  and 
Vol.  XX.  Part  II. 


valleys,  and  here  and  there  a  defert  of  confiderable  ex- 1  Turkey*  ^ 
tent.  The  plains  are  watered  by  numerous  large  ri- v— •v—' 
vers,  and,  in  the  Afiatic  part,  confift  chiefly  of  pafture 
grounds.  5 

Among  the  mountains  of  European  Turkey  may  be  Mountains* 
noticed  the  Carpathian  chain,  which  divides  it  from  the 
Auftrian  territories  3  the  celebrated  mountains  of  Hae- 
mus  3  the  Acroceraulian  mountains  3  and  the  claftical 
hills  of  Pindus,  Offa,  Pelios,  and  Athos.  The  moft  im¬ 
portant  mountains  of  Afiatic  Turkey  are,  Mount  Cauca¬ 
sus,  dividing  it  from  Ruftia  3  Mount  Taurus,  now  called 
Thuron  3  Olympus 3  Ida  3  the  mountains  of  Elivend,  and 
perhaps  Mount  Ararat,  the  refting-place  of  the  Ark, 
dividing  it  from  Perfiaj  and  Mount  Lebanon,  celebrat¬ 
ed  in  feripture  for  its  cedars.  6 

The  principal  river  of  European  Turkey  is  the  Da- Rivers, 
nube,  with  its  tributary  firearm,  the  Save,  the  Morava, 
the  Bofna,  and  the  Pruth  3  but  we  may  alfo  notice  the 
Manila  or  Hebrus,  and  the  Vardan  or  Axius.  In  A- 
fiatic  Turkey  are  feen  the  Kifil-Irmak  or  Halys,  the  Sac- 
caria,  the  Sarabat  or  Hermus,  the  Minder  or  Meander, 
the  Araxes,  the  Orontes,the  Jordan,  and  the  Euphrates.  Lake** 

The  lakes  of  European  Turkey  are  of  little  import¬ 
ance,  and  in  the  Afiatic  part  there  are  only  three  that^ 
merit  notice.  Thefe  are  the  Dead  fea  and  the  fea  of 
Galilee  in  Paleftine,  and  the  Van  in  Armenia.  .  3 

The  climate  in  the  greater  part  of  the  Turkifh  em-  climate 
pire  is  delightful,  and  the  feafons  mild  and  genial,  i  he  and  feafon^i 
heats  of  the  fummer,  except  in  the  deferts  of  Syria,  and 
on  the  fhores  of  the  Black  fea,  are  tempered  by  the 
keen  winds  that  blow  from  the  higher  regions,  and  the 
winter  is  in  general  extremely  mild.  The  unhealthi- 
nefs  of  the  large  towns  on  the  coaft  of  Afiatic  Turkey, 
is  owing  much  more  to  the  indolent  and  dirty  habits  of 
the  people,  than  to  any  infalubrity  of  the  climate.  9 

Turkey  affords  a  moft  ample  field  to  the  naturalift,  Natural 
whether  his  tafte  lead  him  to  explore  the  animal,  thehlftory* 
vegetable,  or  the  mineral  kingdom.  In  the  firft  of  thefe 
he  will  find  the  lion,  a  variety  of  the  tiger,  the  hyena, 
the  jackal,  the  ibex,  the  goat  and  cat  of  Angora,  and 
many  other  quadrupeds  common  in  Europe.  Among 
the  birds,  one  of  the  moft  numerous  and  moft  ufeful  is 
the  ftork  3  partridges  of  a  large  fize,  quails,  woodcocks, 
cranes,  and  feveral  birds  of  prey,  are  alfo  very  common* 

The  Black  fea  and  the  Archipelago  abound  with  excel¬ 
lent  fifti,  and  contain  great  variety  of  curious  mollufca, 
and  other  marine  animals.  Among  the  infeCts,  that  de- 
ftruCtive  animal  the  locuft  is  a  frequent  vifitantf3  and 
Sonnini  particularifes  the  tarantula,  and  a  monftrous 
fpecies  of  fpider,  which  he  calls  galeode  araneoide ,  or 
the  fcorpion  fpider.  Of  the  domeftic  animals,  the  Turks 
abound  in  excellent  horfes,  aftes  of  a  large  fize,  and  that 
moft  ufeful  beaft  of  burden,  the  camel. 

To  enumerate  the  vegetable  productions  of  Turkey, 
would  far  exceed  our  fcanty  limits.  The  forefts  of  Eu¬ 
ropean  Turkey,  though  far  lefs  extenfive  than  in  ancient 
times,  furnifh  abundance  of  the  fineft  timber,  efpecially 
oak,  cedar,  larch,  walnut,  chefnut,  and  beech,  while 
the  olive,  the  date,  the  almond,  the  peach,  the  mulberry, 
the  cherry,  the  lemon,  and  the  orange,  are  the  natural 
productions  of  Afiatic  Turkey.  Many  of  the  moft  va¬ 
luable  drugs  employed  in  medicine,  are  alfo  the  produce 
of  this  empire,  efpecially  opium,  rhubarb,  myrrh,  afafoe- 
tida  and  other  fetid  gums,  fcammony,  fenna,  galls,  and 
coloquintida. 

3  S  Both 
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Both  gold  and  filver  mines  are  found  in  Turkey,  but 
from  the  indolence  of  the  natives  they  are  fearcely  ever 
■worked.  Many  of  the  iflands  abound  in  mineral  trea¬ 
sures,  efpecialjy  Cyprus,  where  are  found  mines  of  gold, 
copper,  vitriol,  and  iron  \  and  where  rock  cryftal,  jafper, 
and  feveral  precious  ftones  are  occafionally  procured. 
The  chief  mineral  production  of  Turkey,  however  is 
its  marble,  of  which  it  furniihes  feveral  of  the  molt  rare 
and  beautiful  varieties.  That  from  the  Grecian  ifland 
Paros,  is  proverbially  excellent. 

The  people  whom  we  now  call  Turks,  and  who  form 
the  great  mafs  of  population  of  the  Turkish  empire,  are 
generally  believed  to  be  the  delcendants  of  the  ancient 
Scythians.  Thefe  are  fuppofed  to  have  migrated  from 
the  Altai  mountains  in  Tartary,  about  the  middle  of 
the  Sixth  century,  and  to  have  gradually  diffufed  them- 
felves  towards  the  weft,  till  they  reached  the  lake  Men¬ 
tis,  the  modern  fea  of  Azof,  near  which  they  fettled  in 
Armenia  Minor  or  Turcomania.  At  this  time  the  Ro¬ 
man  empire  in  the  eaft  was  fufficiently  Strong  to  prevent 
the  invaders  from  extending  beyond  the  liver  Oxus,  on  the 
banks  of  which  they  eftablifhed  themfelves,  and  foon  be¬ 
lt  came  a  formidable  foe  to  the  emperors  of  Constantinople. 
Foundation  There  is  little  certain  or  interesting  in  the  hiftory  of 

toman  em  barbar’ans  tbe  reign  of  the  caliph  Othman,  or 

^ornanem-  Qfman,  who  in  the  end  of  the  13th  century  eftablifhed 

A.  D.  1300.  wbat  fr°m  has  been  called  the  Ottoman  empire.  He 
hrft  took  the  title  of  fultan,  and  fixed  the  feat  of  his  go¬ 
vernment  at  Prufa,  the  capital  of  Bithynia.  His  fucceSTor 
Orkan  was  a  reftlefs,  ambitious,  and  cruel  prince,  who 
12  greatly  extended  the  limits  of  the  empire,  took  poSTeftion 
Establish-  of  Gallipoli,  and  penetrated  into  Thrace.  Amurath  the 
ment  of  the  grandfon  of  Ofman,  in  1362,  eftabliftied  the  famous  mi- 
amzanes,  litary  bands  called  janizaries,  which  Still  form  the  chief 
engines  and  chief  moderators  of  Turkifh  defpotifm.  Thefe 
were firftcompofed  ofyoung  Chi iftinn  fiaves  that  had  been 
taken  in  war,  and  educated  in  the  Mohammedan  religion. 
They  were  inured  to  obedience  by  fevere  difeipline,  and 
trained  to  warlike  exercife  \  and  as  every  fentwnent 
which  enthufiafm  can  infpire,  and  every  mark  of  hon¬ 
our  which  the  favour  of  the  prince  could  confer,  were 
employed  to  animate  them  with  martial  ardour,  and  ex¬ 
cite  in  them  a  fenfe  of  their  own  importance,  thefe  jani¬ 
zaries,  (or  new  foldiers)  foon  became  the  chief  Strength 
and  pride  of  the  Ottoman  arms.  On  the  afTaftination  of 
Amurath  in  1389,  he  was  fucceeded  by  his  fon  Baja- 
zet,  furnamed  Ilderim,  or  the  Thunderbolt,  whofe  reign 
forms  one  of  the  molt  fplendid  epochs  in  the  Turkifh 
hiftory. 

Early  in  this  reign,  viz.  in  1396,  the  Hungarians 
were  debated  at  Nicopoli  in  Bulgaria,  and  in  1402, 
n.  1385).  was  foUght  the  famous  battle  between  Bajazet  and  Ti¬ 
mur  or  Tamerlane,  the  chief  of  the  Moguls,  between 
Cefarea  and  Aneyra,  which  ended  in  the  captivity  of 
Bajazet,  and  the  temporary  humiliation  of  the  Turks. 
See  Moguls,  N°  19  and  20. 

On  the  death  of  Bajazet,  his  fon  Moufa  became  ful¬ 
tan,  and  in  1412  defeated  the  emperor  Sigiftnund  with 
great  Slaughter.  Moufa  was  fucceeded  by  his  brother 
Mohammed  I.  by  whom  be  had  been  aSTHflmated.  The 
reign  of  Amurath  II.  fucceSTor  of  Mohammed,  contri¬ 
buted  greatly  to  incrcafe  the  fplendour  of  the  Turkifh 
empire.  In  this  reign  Constantinople  was  attacked,  but 
for  the  prefen t  efcaped,  pillage.  Amurath  was  fuccefs- 
fully  oppofed  in  his  hostilities  againft;  the  Christian 
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princes,  by  the  Albanian  chief  George  Caftriota,  whom  Turkey, 
the  Turks  call  Scanderbeg  *.  v — v--  J 

Amurath  was  fucceeded  by  Mohammed  II.  and  foon  *  S“  Scan~ 
after  his  acceihon,  viz.  in  1453,  the  city  of  Conftanti- 14 
nople  was  taken  by  the  Turks,  and  has  ever  fince  re- Taking  of 
mained  the  capital  of  their  empire.  The  events  of  which  Conftanti- 
we  have  thus  drawn  the  faint  outline,  are  related  at  n°ple’ 
fome  length  in  the  article  Constantinopolitan  Hi-  An'  1 ‘,J3‘ 
story,  N°  hi — 168. 

Three  years  after  the  taking  of  Conllantinople,  Mo-  OtheHiic- 
hammed  laid  fiege  to  Belgrade,  from  which,  after  an ceffes 
ebftinate  refiftance,  he  was  at  length  repulfed  with  con- Mohamad 
fideiable  loSs.  Abandoning  his  attempt  on  Hungary,  *  * 
the  fultan  made  preparations  for  an  expedition  into 
Greece,  where  the  princes  Thomas  and  Demetrius, 
brothers  of  the  emperor,  Hill  continued  to  maintain 
their  authority,  Alarmed  at  the  progrefs  of  the  Turk- 
lfh  arms,  thefe  princes  refolved  on  retiring  into  Italy, 
on  which  the  peninfula  was  feized  by  the  Albanians. 

1  his  tube  fent  a  deputation  to  Mbhammed,  offering  to 
give  up  to  him  the  Grecian  cities  and  foitreffes,  provid¬ 
ed  they  Should  be  allowed  to  keep  the  open  country  j 
but  this  offer  was  rejected  by  the  fultan,  who  under  the 
appearance  of  afiifting  the  Greeks,  entered  the  country 
Tvith  a  formidable  army,  defeated  the  Albanians,  took 
feveral  cities,  and  carried  off  great  numbers  of  the  inha- 
bitants.  ^ 

Mohammed  was  fucceeded  by  his  fecond  fon  Baja-  Bajazet  TI. 
zet  II.  in  1481,  preferred  by  the  janizaries  to  his  I4Sl* 
elder  brothei  Zizan,  who  fled  for  protection  to  Pope 
Alexander  VI,  by  whom  he  is  faid  to  have  been  poifon- 
ed,  at  the  inftigation  of  Bajazet,  and  for  the  reward  of 
300,000  ducats.  Selim,  his  youngeft  fon  and  fucceffor, 
was  a  fuccelsful  prince.  He  conquered  Egypt,  Aleppo, 

Antioch,  Tripoli,  Damafcus,  and  Gaza,  and  defeated 
the  Perfians.  Solyman,  furnamed  the  Magnificent, 
one  of  the  mofl  accomplished,  enterprising,  and  warlike, 
of  the  lurkifh  princes,  afeended  the  Ottoman  throne  in 
confequence  of  the  death  of  Selim. 

Having  quelled  fome  infuvredlions  in  Afia,  he  com-  Solyman  I. 
menced  hostilities  againft  the  European  princes,  and  en-  An.  1520. 
teiing  Hungary,  made  himfelf  mafter  of  Belgrade,  then 
reckoned  the  chief  barrier  of  that  kingdom  againft  the 
'Turkish  power.  He  next  turned  his  victorious  arms 
againft  the  island  of  Rhodes,  then  the  feat  of  the  knights 
of  St  John  of  Jerufalem.  After  incredible  efforts  of 
courage  and  military  conduct,  the  knights  obtained  an 
honourable  capitulation,  and  retired  to  the  fmall  ifland 
of  Malta,  where  they  fixed  their  refidence.  See  Mal¬ 
ta.  ^  He  afterwards  annexed  Hungary  to  the  Ottoman 
empire.  His  dominions  extended  from  Algiers  to  the 
river  Euphrates,  and  from  the  farther  end  of  the  Black 
fea  to  the  extremity  of  Greece  and  Eptus.  During  the 
fiege  of  Sigeth,  a  city  of  Hungary,  before  which  the 
Turks  loft  above  30,000  men,  Solyman  expired  in  the 
74tb  year  of  his  age,  and  41ft  of  his  reign.  ig 

His  fon  and  fuccefibr,  Selim  II.  befieged  and  took  Selim  n. 
Cyprus  ;  but  in  the  famous  fea  fight  at  Lepanto,  in  An>  1$66' 
I573>  tbe  Turkish  ft  et  was  utterly  deftroyed  by  Don 
John  of  Auftria.  He  afterwards  inverted  and  took  Tu¬ 
nis  by  ftorm,  putting  the  gariifon  to  the  fword.  ip 

On  his  death,  Amurath  III.  afeended  the  Ottoman  Amurath 
throne,  and  expended  his  dominions  on  both  Tides  by 
the  addition  of  Raab  in  Hungary,  and  Tigris  in  Per-  n* 
fia.  His  fon,  Mohammed  III.  has  no  claim  to  notice 
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except  on  account  of  bis  barbarity.  He  began  bis  reign 
;  by  (handling  19  of  bis  brothers,  and  ordering  12  or  bis 
„  .  23  .  father’s  wives,  whom  he  fufpefted  to  be  pregnant,  to  be 

Moaammed  drowned>  Th;s  m0llfter  of  cruelty  had,  however,  a  fuc 

cefsful  reign  of  nine  years  duration.  During  the  govern- 
a  hmot  I  ment  of  his  fon,  Achmet  I.  the  affairs  of  Turkey  under- 
An  X603.  went  a  material  change  for  the  worfe  *.  On  hi.  death, 
*  See  Ach  ibe  janizaries  and  the  divan  Hefted  Ins  brother  Mufta- 
met  I.  pha,  whom  in  two  months  they  declared  incapable  of 
reigning,  and  threw  him  into  prifon  *,  after  this  they 
proclaimed  bis  young  nephew,  Ofman,  the  fon  of  Ach¬ 
met,  emperor.  This  prince  formed  a  defign  of  curbing 
the  power  of  the  janizaries,  for  which  he  was  depofed 
and  murdered  ;  and  Muftapha  was  again  called  from 
his  prifon  to  the  imperial  throne,  but  was  foon  after 

ftrangled.  . 

Under  Amurath,  or  Morad  IV.  furnamed  Gan,  the 
Intrepid,  every  thing  again  affirmed  a  new  appearance. 
He  was  fuccefsful  in  his  wars,  and  took  Bagdat  from 
the  Perfians.  A  debauch  of  wine  put  an  end  to  his  life, 
and  dithonoured  his  memory.  His  fon  Ibrahim,  wno 
fucceeded  him,  had  every  vice  }  he  was  a  weak  prince, 
and  wholly  deftitute  of  courage.  He  was  ftrangled  by 
four  mutes. 

After  a  long  interval  of  inaaivity,  the  Turks  again 
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became  formidable  to  Europe,  under  Mohammed  IV. 
who  fucceeded  him.  His  grand  vifier  Kupuli,  who  at 
once  dirc&ed  the  councils  and  conduced  the  armies  of 
the  Porte,  took  Candia  from  the  Venetians.  After  car¬ 
rying  on  many  wars  againft  the  Germans,  the  Poles, 
the  Ruffians,  and  other  European  powers,  he  was  com¬ 
pelled  to  refign  the  turban  to  Solyman  II.  in  1687,  a 
An.  16S7.  prince  happy  in  his  domeftic  government,  but  unfuccefs- 
.  o  a  j  £u|  kjs  wars.  His  brother,  Achmet  II.  was  likewife 
unfortunate  in  his  wars.  In  his  reign  the  Turks  were 
driven  out  of  Hungary  and  Tranfylvania  f .  The  accef- 
fion  of  his  nephew,  Muftapha  II.  to  the  Ottoman 
throne,  gave  a  new  turn  to  the  affairs  of  the  Porte. 
Poffeffed  of  more  vigour  than  his  predcceffor,  he  reviv¬ 
ed  to  command  his  troops  in  per  fon.  He  accordingly 
took  the  field,  paffed  the  Danube,  ftormed  Lippa,  leiz- 
ed  Itul,  and  falling  fuddenly  on  a  body  of  Imperialifts, 
under  Veterani,  he  killed  that  officer,  difperfed  his  forces, 
and  clofed  with  fuccefs  the  campaign.  He  was  after¬ 
wards  defeated  bv  Prince  Eugene^  in  an  uncommonly 
bloody  battle  at  Zenta,  a  fmall  village  on  the  weftern 
bank  of  the  Thuyfe,  in  the  kingdom  of  Hungary.  A- 
bout  20,000  Turks  were  left  dead  on  the  field,  and 
10,000  were  drowned  in  the  river,  endeavouring  to  a- 
void  the  fury  of  the  fword.  The  magnificent  pavilion 
of  the  fill  tan,  and  all  the  (tores,  fell  into  the  hands  of 
Prince  Eugene,  and  foon  after  this  misfortune  the 
haughty  Muftapha  was  dethroned. 

His  brother  and  fucceffor,  Achmet  III.  gave  an  a- 
fylum  to  Charles  XII.  king  of  Sweden,  at  Bender,  a 
Turkifh  town  in  Moldavia,  after  his  defeat  at  the  battle 
of  Pultava.  (See  Russia,  N°  118.  and  Sweden,  N° 
140.).  Being  unfuccefsful  in  his  war  againft  Kouli 
Khan  and  the  perfians  (fee  Persia),  he  was  depofed, 
and  fucceeded  by  Mohammed  V. 

From  the  depofition  of  Achmet  III.  till  the  acceffion 
of  Muftapha  III.  in  1754,  nothing  of  importance  oc¬ 
curs  in  the  hiftory  of  the  Turkiffi  empire.  During  the 
reign  of  this  latter  fultan  was  begun  and  terminated  that 
deftruftivc  war  with  Ruffia,  of  which  the  principal  events 
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have  been  enumerated  in  the  article  Russia,  I\  143 

and  144.  .  .  ,  •  4 7 

In  this  reign  an  extraordinary  alarm  was  excited  in  ^.,pearance 
Turkey  by  the  fudden  appearance  of  a  new  prophet  in  0f  anew 
Upper  Alia.  This  man,  whole  name  was  Shtek  Manfour,  prophet  m 
pretended  that  he  was  predoomed  by  the  eternal  1m- 
mutable  decrees  of  heaven  to  fill  up  the  meafure  o  1- 
vine  revelation  to  mankind  )  and  that,  as  he  w’as  to  e 
the  laft,  fo  he  was  the  greateft  of  the  prophets.  1  he 
feene  of  his  miniftry  was  in  the  wide  and  defolate  re¬ 
gions  on  the  borders  of  the  Cafpian  fea  ;  and  though 
the  firft  rumour  of  his  proceedings  reprefented  him  as  at 
the  head  of  a  multitude  of  armed  enthuhaffs,  ready  to 
overturn  the  eftabliffied  government,  and  the  religion  of 
Mohammed,  it  was  foon  difeovered  that  all  the  liiilitary 
fury  of  his  zeal  was  direfted  againft  the  Chriftians.  2S 

About  the  fame  time  a  formidable  rebellion  broke  A  rebellion 
out  in  Egypt,  which,  though  it  has  never  properly  form-‘“  ■ 
ed  a  part  of  the  Turkifh  empire,  may  be  confidered  as 
tributary  to  the  Turks,  and  as  conftitutmg  the  granary 
of  that  empire.  This  rebellion,  which  has  been  tuth- 
ciently  noticed  under  the  article  Egypt,  N  125,  was 
fuppreffed  chiefly  by  the  wife  conduft  and  intrepid  bra¬ 
very  of  Hoffan  Bey,  the  captain  pacha,  who  at  the  age 
cf  70,  fought  with  all  the  ardour  of  youth,  and  all  the 
{kill  of  the  moft  confummate  general,  ihat  veteran, 
however,  was  recalled  before  he  was  able  to  carry  all 
his  patriotic  defigns  into  execution,  that  he  might  aid 
the  divan  with  his  council,  in  the  critical  hlualion  into 
which  the  empire  was  brought  by  the  arrogant  claims 
of  the  court  of  Ruffia.  The  refult  of  the  deliberations 
was  a  precipitate  declaration  of  war  againft  that  court, 
contrary  to  the  better  judgement  of  the  old  pacha. 

The  war  commenced  in  autumn  1787,  and  the  hordes 
of  Tartars  which  were  firft  brought  into  the  field,  head- 
ed  by  the  new  prophet,  were  everywhere  defeated  by 
the  fuperior  difcipline  of  the  Ruffian  troops  commanded 
by  Prince  Potemkin.  Some  enterprifes  which  were  un¬ 
dertaken -by  the  Turks  againft  the  ifland  of  Taman  and 
the  Krimea  were  attended  with  as  little  fuccefs  as  the 
attempts  of  the  Tartars;  while  the  emperor  Jofeph  de¬ 
clared  to  the  Porte,  that  he  would  affift  his  ally  the  em- 
prefs  of  Ruffia  with  an  army  of  80,000  pen.  tour 
Auftrian  armies  were  accordingly  affembled  ;  one  at 
Carlftadt  in  Croatia,  under  the  command  of  General  de 
Vins ;  another  at  Peterwaradin  in  Hungary,  command¬ 
ed  by  General  Langlois  ;  a  third  on  the  borders  of  Li¬ 
thuania,  under  General  Febris  ;  and  the  fourth  in  the 
Buccowine,  under  the  orders  of  the  prince  of  Saxe-Co- 
bourg.  Two  other  generals,  10  lieutenant-generals, 
and  30  major-generals,  were  all  ordered  to  prepare  tor 
a£live  fervice  in  the  frontier  armies. 

The  war  between  the  lurks  and  Auftrians  was  cai- 
ried  on  with  various  fuccefs.  At  firft  the  advantage 
was  evidently  on  the  fide  of  the  Ottomans,  and  the  im¬ 
perial  Jofeph  acquired  no  warlike  renown.  His  declar¬ 
ed  purpofe  was  to  get  poffeffion  of  Belgrade)  from 
which,  however,  he  was  repulfed  with  dtfgrace.  I  he 
prince  of  Saxe-Cobourg  in  his  department  of  the  war 
difplayed  indeed  prodigies  of  valour  ;  but  being  oppoled 
to  a  fuperior  force,  he  was  long  obliged  to  aft  only  on 
the  defenfive.  At  length  being  joined  by  a  body  of 
Ruffian  forces  under  General  Soltikof,  preparations  vvere 
made  for  commencing  in  form  the  fiege  of  Choczim, 
which  was  furrendered  to  the  allied  armies  on  Michael- 
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Turkey,  mas  day  1 7 88,  after  a  defence  which  would  have  done 
honour  to  the  ableft  general  in  Europe,  Still,  however, 
fuccefs  feemed  to  lean  to  the  Turks.  The  grand  vizier 
made  a  fudden  incurhon  into  the  Bannat,  and  fpread 
concern ation  and  difmay  to  the  very  gates  of  Vienna. 
The  Auftrian  affairs  feemed  approaching  to  a  very  a- 
larming  crifis  ;  not  only  the  fplendid  views  of  conqueft 
which  were  beheld  in  the  imagined  partition  of  a  totter¬ 
ing  empire  had  totally  difappeared,  but  had  left  in  their 
place  the  fad  and  gloomy  reverfe  of  a  difcontented  and 
impoverifhed  people,  an  exhaufted  treafury,  and  an  army 
thinned  by  peftilence  and  defertion.  The  firft  campaign 
of  an  invafive  war  had  already  produced  an  impreflion 
on  the  territory  of  the  invader. 

In  this  fituation  of  affairs  Marfhal  Eaudohn  was  with 
fome  difficulty  drawn  from  his  retirement  to  take  the 
command  of  the  army  in  Croatia  j  and  under  his  aufpi- 
ces  fortune  began  to  fmile  on  the  Auftrian  arms.  He 
quickly  reduced  Dubicza  and  Nevi,  though  they  were 
both  defended  by  the  moft  obftinate  bravery.  He  then 
fat  down  before  Turkiffi  Gradifca  5  but  the  autumnal 
rains  coming  on  with  fuch  violence,  that  the  Save  over¬ 
flowed  its  banks,  he  was  compelled  to  raife  the  fiege. 
During  this  period  the  war  in  the  Bannat  raged  with 
the  utmoft  violence ;  torrents  of  blood  were  ftied  on 
both  fides ;  much  defperate  valour  difplayed  on  the  one 
fide,  and  many  brave*  a&ions  performed  on  the  other  5 
while  a  very  great  part  of  that  fine  but  unfortunate  coun¬ 
try  fuffered  all  the  defolation  and  ruin  that  fire  and  fword, 
under  the  dominion  of  vengeance  and  animofity,  could 
infli6f .  ^  The  inhabitants  were  obje&s  of  commiferation  5 
but  the  injuftice  with  which  the  emperor  had  commen¬ 
ced  the  war,  made  his  perfonal  Ioffes  be  confideted  as 
nothing  more  than  the  due  reward  of  his  conduft. 

In  the  midft  of  thefe  military  operations  Achmet 
IV.  was  depofed,  and  fucceeded  by  Selim  III.  the  late 
fultan.  The  newT  emperor  did  not  want  cither  cour¬ 
age  or  prudence,  and  he  continued  the  war  with  Ruffia 
and  Auftria,  with  great  fpirit  and  refolution.  Thofe 
events  of  this  war  in  which  the  Ruffians  were  more  im¬ 
mediately  concerned,  have  been  already  noticed  under 
the  article  Russia,  N°  i 56,  158,  160  and  161  j  fo 
that  we  have  merely  to  relate  the  remaining  operations 
of  the  Auftrians. 

Marftial  Laudohn  renewed  his  attempts  upon  Gradif¬ 
ca  as  foon  as  the  feafon  would  permit,  and  after  a  brave 
defence  it  fell  into  his  hands.  This,  with  fome  other 
fucceffes  roufed  the  emperor  from  his  inadlivity,  and 
made  him  ferioufly  determine  on  the  attack  which  he 
had  long  meditated  on  Belgrade.  The  enterprife  was 
intrufted  to  Laudohn,  who,  with  that  good  fortune  which 
feemed  conftantly  to  attend  him,  made  himfelf  mafter  of 
the  place  in  lefs  than  a  month.  The  reft  of  the  campaign 
was  little  elfe  than  a  feries  of  the  moft  important  fuc- 
cefles.  While  one  detachment  of  General  Laudohn’s 
forces  took  poffeffion  of  Czernitz  in  Walachia,  another 
made  itfelf  mafter  of  Cladova  in  Servia.  Buchareft, 
the  capital  of  the  former  of  thefe  provinces,  fell  without 
cppofition  into  the  hands  of  Prince  Cobourg  j  while 
Akerman  on  the  Black  fea  was  reduced  by  the  Ruffians  ; 
and  Bender  furrendered  to  Prince  Potemkin,  not  with¬ 
out  fufpicion  of  fmifter  pra&ices,  on  the  1 5th  of  Novem¬ 
ber. 

Soon  after  this,  the  emperor  Jofeph  died,  and  his  fuc- 
ceflbr  Leopold  {hewed  a  defire  for  peace.  After  the  re- 
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duaion  of  Orfova,  therefore,  which  happened  on  the  Turkey. 
16th  of  April  1790,  the  war  was  carried  on  with  lan- 
guor  on  the  part  of  Auftria  $  and  in  the  month  of  June 
a  conference  was  agreed  on  at  Reicbenbach,  at  which 
the  minifters  of  Pruftia,  Auftria,  Britain,  and  the  Unit¬ 
ed  Provinces,  affifted,  and  at  which  alfo  an  envoy 
from  Poland  was  occafionally  prefent.  After  a  negocia- 
tion,  which  continued  till  the  17th  of  Auguft,  it  was 
agreed  that  a  peace  fhould  be  concluded  between  the 
king  of  Hungary  and  the  Ottoman  Porte  3  that  the  bafis 
of  this  treaty  fhould  be  a  general  furrender  of  all  the 
conquefts .  made  by  the  former,  retaining  only  Choczim 
as  a  fecurity  till  the  Porte  fhould  accede  to  the  terms  of 
the  agreement,  when  it  alfo  was  to  be  reftored. 
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In  the  following  year  the  Porte  was  compelled  to  con-  and  with 
elude  a  peace  with  the  emprefs  of  Ruffia,  and  from  thatRufta. 
period  till  the  depofition  of  Selim  in  1807,  no  event  of 
confequence  has  occurred.  The  Porte  has  alternately 
been  at  war  with  Britain  and  with  France,  but  in  nei¬ 
ther  conteft  has  (he  acquired  either  honour  or  territory. 

As  the  very  confined  limits  to  which  we  are  now  redu¬ 
ced  forbid  us  to  dwell  on  thefe  minor  tranfa&ions,  we 
fliall  haften  to  conclude  this  hiftorical  outline  with  an 
account  of  the  revolution  which  placed  Muftapha  IV. 
on  the  Ottoman  empire. 

In  the  fpring  1807,  the  fpirit  of  infurreftion  had 
ffiown  itfelf  among  the  janizaries  belonging  to  the  gar- 
rifons  of  the  Dardanelles,  and  in  the  camp  of  the  grand 
vizier.  In  the  afternoon  of  the  25th  of  May,  the  gar-  33 
rifons  of  the  caftles  of  the  Dardanelles  were  in  a  ftate  ofDepofition 
tumult,  on  account  of  the  European  uniform,  the  new'^a  arcef- 
tattics,  &c.  Hali  Aga,  the  commandant  of  Madfchia- fton  ofMu- 
burna,  on  the  Afiatic  ffiore,  was  murdered.  Indfcheftapha  IV. 
Bey,  commandant  of  the  entrance  of  the  Black  fea, 
only  efcaped  the  fame  fate  by  flight.  The  reis  effendi 
happening  to  come  to  infpeft  that  poft  juft  at  the  fame 
time,  the  military  immediately  rofe  upon  him  as  one  of 
the  introducers  of  the  nizam  geded.  He  endeavoured  to 
fave  himfelf  in  a  bark,  by  paffing*over  to  Buyukdere, 
but  100  piftol  (hots  laid  him  and  his  attendants  dead. 

It  feems  that  the  rage  of  the  janizaries  had  been  em¬ 
bittered  again  ft  him  by  the  recolleaion  of  a  promife  he 
made  to  raife  their  pay,  on  condition  they  would  adopt 
the  new  difeipline,  and  which  promife  he  never  per¬ 
formed. 

Another  circumftance  increafed  the  fpirit  of  oppofi- 
tion  5  the  fultan  had  given  notice  that  the  janizaries 
were  no  longer  to  attend  him  as  ufual  to  the  mofque, 
but  that  this  duty  was  to  devolve  upon  the  troops  dis¬ 
ciplined  after  the  European  manner.  Thoufands  of 
janizaries  were  now  marching  to  Conftantinople,  and 
arrived  in  the  fuburb  of  Pera  on  the  evening  of  the 
28th.  They  fwore  to  each  other  to  conduct  the  re¬ 
volution  with  the  beft  order.  Any  perfon  who  fhould 
in  the  leaft  injure  any  Frank  was  to  fuffer  death. 

One  individual  janizary  only  met  with  his  fate,  for 
taking  bread  from  a  Greek  (a  baker),  without  paying 
for  it.  Behind  the  janizaries  barracks,  in  the  well- 
known  place  called  Eimeldan,  the  janizaries  planted 
their  colours,  and  took  with  them  their  camp  kettles  j  an 
infallible  fignal  of  infurre&ion.  For  a  time,  the  fultan 
thought  of  defending  himfelf }  and  troops,  powder,  and 
cannon,  were  brought  to  the  feraglio.  Soon  after  the 
mufti,  the  feimen  bafehe,  the  kaimakan,  and  the  two 
kazeakars  of  Romelia  and  Natolia,  joined  the  jani¬ 
zaries* 
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Turkey,  zaries.  A  council  was  held  in  form,  and  it  was  pro* 
pofed  as  a  preliminary,  to  requeft  the  grand  feignior 
to  abolifh  the  new  difcipline  by  a  fettiva  from  the  mufti. 
The  grand  feignior,  however,  thought  he  fhould  be  able 
to  put  a  ftop  to  the  infurreftion  before  the  ftep  could 
be  taken,  in  confequence  of  his  fending  the  heads  of 
Mahmud,  Terfana  Emin,  Hagai  Ibrahim,  and  the 
kiaga  Mehmefch  Effendi,  to  the  Eimeldan.  This 
meafure  completely  failed  ;  the  janizaries  were  more 
enraged  than  ever  *,  they  did  not  require  the  heads  of 
the  univerfally  efteemed  Mahmud  Effendi,  but  that  of 
the  Reis  Effendi,  then  in  the  camp  of  the  grand  vizier. 

The  janizaries  continued  to  fearch  every  place  for 
thofe  minifters,  who  had  promoted  the  adoption  of  the 
European  difcipline,  and  publicly  avowed  themfelves  as 
its  patrons,  namely,  Franfifto,  Ibrahim,  Juffuf  Aga, 
Hadfchi  Ibrahim,  and  Achmet  Bey,  captains  of  the  grand 
feignior’s  guard  j  Haffan  Aga,  Achmet  Effendi,  and 
others,  12  in  number,  who  were  all  taken,  dragged  to  the 
Eimeldan,  and  there  cut  to  pieces.  At  this  junfture  the 
grand  feignior  fent  a  hatti  fcheriff,  a  letter  written  in 
his  own  hand,  in  which  he  for  ever  aboliftied  the  nizam 
geded,  and  pronounced  an  execration  on  it.  But  the 
hatti  fcheriff  was  not  now  accepted}  the  depofition  of 
the  grand  feignior  was  rcfolved  on.  The  whole  force 
of  the  janizaries  now  proceeded  to  the  feraglio.  The 
mufti  and  the  ullemas  alone  entered  the  haram,  while 
the  reft  of  the  minifters,  the  agas,  the  janizaries,  and  the 
people,  furrounded  the  palace. 

Muftapha  IV.  born  on  the  7th  of  September  I  799, 
the  eldeft  fon  of  the  fultan  Achmet  IV.  fet  afide  in 
1789,  was  raifed  to  the  Turkifti  throne.  And  accord¬ 
ing  to  ancient  cuftom,  Selim,  the  former  fultan,  threw 
himfelf  at  the  feet  of  Muftapha,  killed  the  border  of  his 
garment,  and  immediately  repaired  to  that  department 
of  the  feraglio  occupied  by  the  princes  of  the  Ottoman 
blood  who  no  longer  reign.  The  folemn  invitation  to 
M  iftapha,  to  afcend  the  throne,  was  made  on  the  29th 
of  May,  and  on  the  3d  of  June  the  ceremony  of  invert¬ 
ing  him  with  the  fabre  of  the  prophet,  took  place. 

The  population  of  the  whole  Turkilh  empire  is  ufu- 
ally  eftimated  at  18,000,000.  Of  thefe,  10,000,000 
have  been  allotted  to  Afiatic  Turkey,  and  the  remain¬ 
ing  8,000,000  to  Turkey  in  Europe.  A  conliderable 
part  of  this  population  confifts  of  Jews  and  mercantile 
Chriftians,  from  different  parts  of  Europe,  who  are  di- 
ftinguifhed  by  the  name  of  Franks. 

The  government  of  Turkey  is  defpotic,  but  the 
power  of  the  fultan  is  by  no  means  fo  abfolute  as  we 
are  generally  led  to  fuppofe.  Belides,  being  ftriftly 
fubjeft  to  the  laws  of  the  Koran,  and  thus  to  the  na¬ 
tional  religion,  fuch  obftruftions  to  his  abfolute  will  are 
raifed  by  the  power  of  the  mufti,  or  chief  prieft  and  judge, 
by  the  frequent  infurreftions  of  the  janizaries,  and  the 
ambition  of  the  pachas,  or  governors  of  provinces,  that 
many  Chriftian  fovereigns  are  much  more  defpotic. 
The  principal  title  of  the  fultans  is,  as  we  have  feen, 
grand  feignior,  and  the  court  of  Conftantinople  is  ufu- 
ally  ftyled  the  Porte,  or  Ottoman  Porte,  either  from  the 
large  gate  at  the  entrance  of  the  feraglio,  or,  what  is 
more  probable,  from  the  palace  of  the  vizier,  where  all 
the  affairs  of  ftate  are  tranfafted.  The  principal  mini¬ 
fters  of  the  Porte  are  the  grand  vizier  or  prime  minifter, 
the  mufti,  the  reis  effendi  or  chief  fecretary  of  ftate. 
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the  kiflar-aga  or  chief  of  the  black  eunuchs,  and  the  t  Turkey.  ^ 
aga  of  the  janizaries.  ' 

The  revenues  of  the  whole  Turkilh  empire  are  com-j^evenues# 
puted  at  about  7, 000, cool,  Sterling,  while  the  ufual  ex¬ 
pence  does  not  exceed  5,000,000k  This  revenue  is  partly 
derived  from  the  capitation  tax  on  unbelievers  and  from 
the  cuftoms,  but  principally  from  the  tax  on  land,  a- 
mounting  to  about  6s.  per  acre.  The  fultan  is  alfo 
fuppofed  to  pofiefs  a  conftderable  private  treafure,  but 
of  this  nothing  certain  is  known.  37 

The  military  ftrength  of  Turkey  is  but  inconfidera-  Military 
ble  for  fo  large  an  empire.  The  whole  of  the  land  krengtln 
forces  are  fuppofed  never  to  exceed  150,000  men,  and 
thefe  are  ill  difeiplined,  and  now  difpirited  by  fucceffive 
difaftrous  wars.  The  navy  is  eftimated  at  30  fail  of  the 
line  ;  but  the  (hips  are  ill-built,  badly  manned,  and  wretch¬ 
edly  navigated.  In  fhort,  the  military  ftrength  of  the 
Ottoman  empire  is  not  improperly  faid  to  be  more  de- 
ftruftive  to  its  own  provinces  than  to  any  ftate  with 
which  they  are  at  war,  and  more  terrible  to  its  friends 
than  its  enemies. 

The  eftablithed  religion  of  Turkey  is  Mahometanifm, Religion 
the  tenets  of  which  have  been  alfeady  explained  underand  laws, 
the  articles  Mahometanism  and  Alcoran.  The 
laws  of  the  empire  are  entirely  founded  on  the  Koran  } 
but  in  particular  cafes  the  judges  are  guided  by  certain 
commentaries  on  that  work,  which  have  acquired  the 
force  of  laws.  The  chief  of  thefe  are  the  commentaries 
of  Abou-Hanife. 

The  mufti,  or  Mohammedan  pontiff,  preftdes  at  Con¬ 
ftantinople,  but  his  power  has  feldom  interfered  with  the 
civil  government.  Next  to  him  in  rank  are  the  mou* 
lahs,  who,  though  efteemed  dignitaries  of  the  church, 
are  in  faft  rather  doctors  of  the  law,  while  the  Koran 
is  alfo  a  code  of  civil  obfervance.  From  the  moulahs 
are  felefted  the  inferior  muftis  or  judges  throughout  the 
empire,  and  the  cadelefquiers,  or  chief  juftices.  The 
next  clafs  of  divines  includes  the  imaums,  or  parifti 
prieft s,  who  perform  the  fervice  of  the  mofques,  while 
the  cadis  are  judges  annually  appointed  to  adminifter 
juftice  in  the  towns  and  villages,  and  being  regard¬ 
ed  as  churchmen,  like  the  moulahs,  have  directed 
their  chief  attention  to  the  judicial  part  of  the  Ko¬ 
ran.  From  this  brief  view  it  will  be  obferved,  that 
the  ecclefiaftical  orders  of  muftis  and  imaums  fomewhat 
refemble  the  Chriftian  bifhops  and  parochial  clergy } 
while  the  other  diftinftions  arife  from  the  Angularity 
of  both  religion  and  laws  being  united  in  the  Koran,  fo 
that  a  lawyer  or  judge  muft  be  at  the  fame  time  a  fkil- 
ful  divine.  The  Turks  have  alfo  their  monks,  ftyled 
dervifhes,  of  four  various  orders  and  inftitutions,  dedi¬ 
cated  by  folemn  vows  to  religious  offices,  public  prayer, 
and  preaching.  The  Greeks,  along  with  their  faith,, 
retain  their  priefts,  bifliops,  archbifliops,  and  patriarchs } 
but  their  church  is  in  the  laft:  ftate  of  degradation, 
and  its  dignities^openly  fold  by  the  Turks  ;  this  abomi- 
nation*  however,  it  muft:  be  confeffed,  partly  arifes  from 
the  miferable  ambition  and  ayarice  of  the  Greek  ec- 
cleftaftics,  who  think  they  can  atone  by  idle  ceremo¬ 
nies  for  the  negleft  of  all  the  invaluable  morality  of  the- 
gofpel.  _  <  _  .3? 

The  Turkifti  language  is  of  far  inferior  reputation  Language 
to  the  Perftan  or  Arabic,  being  a  mixture  of  feveral  dia-  ture^6*** 
lefts,  aud  poffeffing  neither  the  force,  elegance,  nor  pu- 
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rlty  of  thefe  two  celebrated  oriental  tongues.  Litera¬ 
ture,  however,  is  not  wholly  negle&ed,  and  it  has  been 
repeatedly  attempted  to  efiablifh  a  printing  prefs  at 
ConRantinople  ;  but  the  defign  failed  from  the  intereR 
of  the  copyifis,  who  inferred  that  this  art  would  deprive 
them  of  their  bread.  A  late  traveller  informs  us  that 
there  are  in  this  capital  feveral  kuttub-chans ,  or  public 
libraries,  among  which  are  thofc  of  St  Sophia,  and  the 
oolimame  Jamafy  5  but  none  are  fo  elegant  as  that 
founded  by  the  grand  vizier  Raghid,  which  is  wholly 
bulk  of  marble  in  the  midit  of  a  fquare  court,  and  is  fil¬ 
ed  with  books  chiefly  theological.  A  librarian  con- 
itantly  attends,  and  there  are  convenient  feats  with  car¬ 
pets  and  cuthions.  In  the  neighbourhood  is  a  fchool 
founded  by  the  fame  vizier,  in  which  about  100  bovs 
are  taught  to  read  and  write.  The  market  for  books'is 
extenfive  containing  many  fhops  well  fupplied  with  orien¬ 
tal  manufenpts.  The  Turks  have  their  ancient  poets, 
niltonans,  and  divines  j  but  of  little  reputation  when 
compared  with  thofe  of  Perfia  or  Arabia.  The  Rate 
of  education  among  the  Turks  may  be  conceived  to  be 
very  low,  and  ignorance  is  indeed  a  chief  part  of  the 
national  chara&er.  The  only  profeflion  which  requires 
a  111  ado  w  of  learning  is  that  of  the  law,  which  is  inti¬ 
mately  connected  with  their  theology.  The  celebrated 
doctors  have  difciples,  who  are  trained  up  to  that  depart- 
ment ;  ut  there  feems  nothing  that  can  deferve  the 
name  or  college  or  univerfity. 

The  Turks  cannot  be  regarded  as  a  commercial  peo¬ 
ple,  though  they  admit  of  an  extenfive  commercial  in- 
tercourle  with  the  Rates  of  Europe,  through  the  medium 
of  rrank  and  Greek  merchants.  The  chief  ports  are 
Smyrna  and  ConRantinople,  the  former  of  which  is  the 
great  centre  of  the  Levant  trade,  while  the  latter  is 
concerned  chiefly  in  the  trade  with  Ruflia,  by  the  Black 
^le^e  P0rts>  and  indeed  throughout  the 
lurkifli  empire,  the  trade  is  nominally  earned  on  by 
factors  from  the  different  European  Rates;  but  it  is  ma¬ 
naged  more  immediately  by  Jew  or  Armenian  brokers, 
who  take  numerous  advantages  of  the  ignorance  of  the 
fadors,  and  feldom  fail  to  enrich  themfelves  at  the  ex- 
pence  of  their  employers.  The  commodities  exported 
Irom  Turkey,  chiefly  to  Britain,  Germany,  Italy,  Hol¬ 
land,  and  France,  confiR  for  the  raoR  part  of  bees  wax, 
boxwood,  Rlk,  cotton  yarn,  walnut  planks,  fponges,  o- 
pium  and  other  drugs  enumerated  in  N°  9,  madder 
root,  and  other  dye  Ruffs,  and  various  dried  fruits,  Rich 
as  figs,  radios,  and  currants.  The  imports  are  chiefly 
tm  and  tin  plates,  fugar,  (balloons,  cotton  yarn  and  cot- 
ton  goods,  muffins,  clocks  and  watches,  cutlery  and 
gkns  ware,  indigo,  gunpowder,  pifiols  and  military 
itores,  logwood,  rum,  coffee,  and  various  fpices,  efpe- 
cially  pepper,  ginger,  and  cinnamon.  The  exports  are 
principally  from  Smyrna,  where  the  trade  is  carried  on 
ami  oft  entirely  by  way  of  exchange,  while  at  ConRan- 
tmople  the  imports  are  generally  paid  for  by  cafli  or 
Dl7r’  ' e  exchange  is  commonly  againR  the  Turks. 

.  V12  m°ney  ufually  employed  in  commerce 

is  tne^  piaRre,  which,  according  to  the  exchange  or 
*g!0,  is  rated  at  from  13  r0  i?  in  the  En*li(h  pound 
J?  i  e  av?rag;e  value  of  the  piaRre  is  about 
is.  6  .  Each  piaRre  is  divided  into  40  paras,  and  each 
para  1  'o  tnree  afpers.  The  principal  weight  employed 
is  t  e  equal  to  about  one  cwt.  Englifh,  divided 

into  44  oke,  and  each  oke  into  400  drahen. 
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From  their  jealoufy  with  refpeft  to  Grangers,  it  is  ex-  Turkey, 
tremely  difficult  to  form  a  true  eftimale  of  the  national ' - v— ■ 

charafter  of  th.e  Talk*.  An  intelligent  writer,  ,vhorl  4t 

feems  well  qualified  to  direft  our  judgement  in  this  re- 
fpetl,  has  thus  delineated  the  Turkifh  charafter.  «  Th.e  lurks 
lurks  are  in  general  a  fagacious,  thinking  people:  in 
the  pui.uit  of  their  own  intereft,  or  fortune,  their  atten¬ 
tion  is  faxed  on  one  object,  and  they  perfevere  with 
great  fteadmefs  until  they  attain  their  purpofe.  They 
are  m  common  lire  feemmgly  obliging  and  humane,  not 
without  appearances  of  gratitude  :  perhaps  all  or  either 
oi  tlieie,  when  extended  towards  Chriflians,  are  praclif- 
ed  with  a  view  of  fome  advantage.  Intereft  is  their  fu- 
preme  good  ;  where  that  becomes  an  objeit  of  competi¬ 
tion,  all  attachment  of  friendfliip,  all  ties  of  confangui- 
mty  are  diflolved  ;  they  become  defperate,  no  barrier 
can  flop  their  purfuit,  or  abate  their  rancour  towards 
their  competitors.  In  their  demeanour  they  are  rather 
hypochondriac,  grave,  fedate,  and  paflive  j  but  when 
agitated  by  paflion,  furious,  raging,  ungovernable;  big 
with  diflnn illation  ;  jealous,  iufpicious,  and  vindictive 
beyond  conception  ;  perpetuating  revenge  from  genera¬ 
tion  to  generation.  In  matters  of  religion,  tenacious, 
Supercilious,  and  morofe”.  *  *  Potter's 

.Ilie  manners  and  cuftoms  of  the  Turks  are  diftin-  Obfema* 
gmfhed  by  the  peculiarity  of  their  religion  from  thofe  t,0,,s  on 
of  other  European  nations.  On  the  birth  of  a  child  tl  e‘h? 
fither  himfelf  gives  the  name,  putting  at  the  fame  time£r*  &£** 
a  giam  of  (alt  into  its  mouth.  The  circumcifion  is  not  of  the 
performed  till  the  age  of  1  2  or  14.  Marriage  is  only  a  Turks'  vo^ 
civil  contra 61,  which  either  party  may  break,  and  is1* 
managed  by  female  mediation,  the  youth  feldom  feeing  4* 
his  bride  till  after  the  ceremony.  The  dead  are  perfum- ^‘7 
ed  wuh  incenfe,  and  buried  in  a  cloth,  open  at  top  and  toi 
bottom,  that  the  deceafed  may  be  able  to  fit  up  and  an- 
lwer  the  quefiions  of  the  angels  of  death.  The  burial- 
grounds  are  near  the  highways,  and  Rones  are  often 
placed  at  the  heads  of  the  graves,  with  carved  turbans 
denoting  the  fex.  As  they  never  intrench  upon  a  for¬ 
mer  grave,  the  cemeteries  are  very  extenfive.  In  diet  the 
lurks  are  extremely  moderate,  and  their  meals  arc  dif- 
patched  with  great  hafle.  Rice  is  the  favourite  food, 
and  is  dreffed  in  three  ways.  In  boiling,  the  meat  is 
cut  into  fmall  pieces,  and  in  roaRing  Rill  fmaller,  a  bit 
of  meat  and  an  onion  being  placed  alternately  on  a  very 
long  fpit.  The  fifh  of  the  Archipelago  are  excellent, 
and  the  beef  tolerable,  except  that  of  the  buffalo,  which 
Very  hard.  The  hares,  partridges,  and  other  game, 
are  of  fupenor  flavour.  The  meal  is  ufually  fpread  on  a 
low  wooden  table,  and  the  maRer  of  the  houfe  pro¬ 
nounces  a  fhort  prayer.  The  frugal  repaR  is  followed 
by  fruits  and  cold  water,  which  are  fucceeded  by  hot 
coffee  and  pipes  with  tobacco.  The  houfes  of  the  Turks 
are  feldom  expenfive  ;  the  chief  furniture  is  the  car¬ 
pet  which  covers  the  floor,  with  a  low  fofa  on  one  fide 
of  the  room.  In  regard  to  drefs,  Tournefort  obferves 
that  the  ufe  of  the  turban  is  unhealthy.  The  fliirt  is 
of  callico,  and  the  loofe  robe  is  faffened  by  a  girdle,  in 
which  is  Ruck  a  dagger,  while  the  tobacco  box,  pocket- 
book,  &c.  are  worn  in  the  bofom.  The  robe  is  gene¬ 
rally  of  European  broad  cloth,  trimmed  with  various 
furs.  The  fhoes  or  flippers  are  flight,  and  unfit  for 
much  exercife.  The  drefs  of  the  women  differs  little 
from  that  of  the  men,  the  chief  diflinaion  being  the 
head- drefs ;  that  of  the  fair  fex  confiding  of  a  bonnet 
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like  an  inverted  bafket,  formed  of  pafieboard  covered 
with  cloth  of  gold,  with  a  veil  extending  to  the  eye¬ 
brows,  while  a  fine  handkerchief  conceals  the  under  part 
of  the  face.  The  perfonal  cleanlinefs  of  both  fexes  is 
highly  laudable  \  but  the  European  eye  is  not  pleafed 
with  the  female  curtom  of  Raining  the  nails  with  a  red 
tinflure.  The  amusements  of  the  Turks  partake  of 
their  indolent  apathy,  if  we  except  hunting,  and  thofe 
of  a  military  description.  To  recline  on  an  elegant  car¬ 
pet,  or  in  a  hot  feafon  by  the  fide  of  a  Rream,  and  fmoke 
the  delicate  tobacco  of  Syria,  may  be  regarded  as  their 
chief  ainufement.  Chefs  and  draughts  are  favourite 
games ;  but  thofe  of  chance  are  confidered  as  incompat¬ 
ible  with  if  riff  morals.  The  coffee-houfes  and  baths 
furniih  other  fources  of  amufement ;  and  the  bairam,  or 
fdlival  which  follows  their  long  lent,  is  a  feafon  of  uni- 
vexfal  diflipation.  * 

It  appears  to  be  a  miffaken  notion,  that  the  praffice 
of  eating  opium,  to  procure  intoxication,  is  general  a- 
mong  the  Turks.  We  are  allured  by  a  late  traveller, 
that  this  praffice  is  confined  to  a  few  individuals,  who 
are  regarded  by  the  majority  of  their  countrymen  with 
as  much  contempt  as  drunkards  are  in  the  more  polifhed 
focieties  of  Europe. 

Turkey.  See  Meleagris,  Ornithology  Index . 
TURMERIC.  See  Curcuma,  Botany  Index . 

TURNEP,  a  fpecies  of  Brassica.  See  Botany  In¬ 
dex  ;  and  for  the  culture,  fee  AGRICULTURE  Index . 

TuRKEP-Bread.  See  Bread. 

Turnep-FIij.  See  Chrysomela,  Entomology 
Index . 

TURNING,  the  art  of  forming  hard  bodies,  as  wrood, 
ivory,  iron,  into  a  round  or  oval  flrape,  by  means  of  a 
machine  called  a  lathe . 

This  art  was  well  known  to  the  ancients,  and  feems 
to  have  been  carried  by  them  to  a  very  great  degree  of 
perfection  j  at  lead,  if  we  believe  the  teflimony  of  Pliny 
and  feveral  other  authors,  who  tell  us,  that  thofe  preci¬ 
ous  vafes  enriched  with  figures  in  half -relief,  which  Rill 
adorn  our  cabinets,  were  turned  on  the  lathe. 

The  art  of  turning  is  of  confiderable  importance,  as 
it  contributes  effentially  to  the  perfection  of  many  other 
arts.  The  architect  ufes  it  for  many  ornaments,  both 
within  and  without  highly  finifhed  houfes.  The  ma- 
thematioian,  the  aRronomer,  and  the  natural  philofo- 
pher,  have  recourfe  to  it,  not  only  to  embellifh  their 
inRruments,  but  alfo  to  give  them  the  neceffary  dimen- 
fion  and  precifion.  In  (hort,  it  is  an  art  abfolutely  ne¬ 
ceffary  to  the  goldfmith,  the  watchmaker,  the  joiner, 
the  fmith. 

Turning  is  performed  by  the  lathe,  of  which  there 
are  various  kinds,  and  feveral  inRruments,  as  gouges, 
chifels,  drills,  formers,  ferew  tales,  ufed  for  cutting  what 
is  to  be  turned  into  its  proper  form  as  the  lathe  turns 
round.  The  following  is  a  fimple  kind  of  lathe  (fig.  i.), 
in  which  a  is  the  footRool,  b  the  cord,  c  the  frame  of 
the  lathe,  d d  the  puppets,  e  e  the  points,/’ the  fpanging- 
tree. 

The  lathe  (hould  be  fixed  in  a  place  very  well  light¬ 
ed  \  it  (hould  be  immoveable,  and  neither  too  high 
nor  too  low.  The  puppets  (hould  neither  be  fo  low 
as  to  oblige  the  workman  to  Roop  in  order  to  fee  his 
work  properly,  nor  fo  high  that  the  little  chips,  which 
he  is  continually  driving  off,  fhould  come  into  his  eyes. 

The  piece  to  be  turned  fhould  be  rounded  (if  it  be 
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wood)  before  it  be  put  on  the  lathe,  either  with  a  fmall  Turning.  ^ 
hatchet  made  for  the  purpofe,  or  with  a  plane,  or  with  ,,T— v  '* 
a  file,  fixing  it  in  a  vice,  and  (having  it  down  till  it  is 
everywhere  almoR  of  an  equal  thicknefs,  and  leaving  it 
a  little  bigger  than  it  is  in  ended  to  be  when  finithcdoiT. 

Befoie  putting  it  on  the  lathe,  it  is  alfo  neceffary  to  find 
the  centres  of  its  two  end  fur  faces,  and  that  they  lhould 
be  exactly  oppofite  to  each  other,  that  when  the  points 
of  the  puppets  are  applied  to  them,  and  the  piece  is 
turned  round,  no  fide  may  belly  out  more  than  another. 

To  find  thefe  two  centres,  lay  the  piece  of  wood  to  be 
turned  upon  a  plank  ;  open  a  pair  of  compaffes  to  almoR 
half  the  thicknefs  ot  the  piece  ;  fix  one  of  the  legs  in 
the  plank,  and  let  the  point  of  the  other  touch  one  of 
the  ends  of  the  piece,  brought  into  the  fame  plane  with 
the  plank  on  which  the  compaffes  is  fixed  and  very  near 
the  fixed  leg.  Defcribe  four  arches  on  that  end  at  equal 
diRances  from  each  other  at  the  circumference  of  the 
end,  but  interfering  one  another  within  ;  the  point  of 
interfeCtion  is  the  centre  of  the  end.  In  the  fame  man¬ 
ner  muR  the  centre  of  the  other  end  be  found.  After 
finding  the  two  centres,  make  a  fmall  hole  at  each  of 
them,  into  which  infert  the  points  of  the  puppets,  and  1 
fix  the  piece  fo  firmly  as  not  to  be  Riaken  out,  and  yet 
loofe  enough  to  turn  round  without  difficulty. 

The  piece  being  thus  fixed,  it  is  neceffary  in  the  next 
place  to  adjuR  the  cord,  by  making  it  pafs  twice  round 
the  piece,  and  in  fuch  a  manner  that  the  two  ends  of 
the  coid,  both  that  which  is  fixed  to  the  /pang  and  to 
the  foot-board,  come  off  on  the  fide  on  which  the  turner 
Rands,  that  the  piece  may  move  againR  the  edge  of  the 
cutting-tool  and  be  turned.  If  the  lathe  be  moved  by 
a  wheel,  the  manner  of  adjufiing  the  cord  needs  no  di¬ 
rer  ions. 

If  the  workman  does  not  choofe  to  be  at  the  trouble 
to  find  the  two  centres  of  the  piece  in  the  manner  de- 
feribed  above,  let  him  lay,  as  nearly  as  he  can,  the  cen¬ 
tre  of  one  end  upon  the  point  of  the  left  hand  puppet , 
and  then  let  him  pufh  forward  the  right  hand  puppet, 

Rriking  it  with  a  mallet  till  its  point  is  as  near  as  he  can 
in  the  centre  of  the  other  end  of  the  piece  $  and  then 
fixing  the  right  hand  puppet  by  a  gentle  blow  of  the 
mallet  on  the  key,  let  him  turn  round  the  piece  to  fee 
by  the  eye  if  the  centres  have  been  properly  found.  If 
any  part  of  it  bellies  out,  let  him  Rrike  that  part  gently 
with  the  mallet  till  it  goes  properly  ;  then  let  him  Rrike 
one  of  the  puppets  pretty  fmartly  to  drive  the  points  in¬ 
to  the  piece,  and  afterwards  fix  the  puppet  by  Rriking 
the  key.  If  the  woikman  cannot  judge  by  the  eye 
whether  the  piece  be  turning  properly  round  its  centres 
or  not,  he  fhould  apply  gently  the  point  of  an  inRru- 
ment  called  a  triangular  graver,  leaning  it  on  the  rejl , 
and  it  will  ma:k  by  a  line  the  place  where  the  piece  is 
out  of  its  centre  *,  and  by  Rriking  upon  this  line  with  a 
mallet,  the  piece  can  eafily  be  placed  properly.  The 
ref,  of  which  we  have  juR  fpoken,  ought  to  be  placed 
upon  the  two  arms  of  -  the  lathe,  and  fixed  with  ferews 
as  near  the  piece  as  the  workman  pleafes. 

The  piece  being  fixed  between  the  two  points  of  the 
puppets  (or,  as  they  are  called  in  Scotland,  the  heads f 
the  cord  adjufied,  and  the  ref  fixed  as  near  the  work  as 
poffible  without  touching  it  \  the  workman  is  now  to 
take  a  gouge  (fig.  2.  in  which  a  is  the  mouth  and  b  thep^  ^ 
handle)  of  a  proper  fize  in  his  left  hand,  and  hold  it  by  & 
the  handle  a  little  inclined,  keeping  the  back  of  the 

hand  , 
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hand  lowermoft.  With  his  right  hand,  the.  back  of 
^  *  which  is  to  be  turned  upwards,  he  is  to  grafp  it  as  near 

the  end  as  poftible  on  this  fide  of  the  rejl;  then  leaning 
the  gouge  on  the  rejl,  he  is  to  prefent  the  edge  of  it  a 
little  higher  than  the  horizontal  diameter  of  the  piece, 
fo  as  to  form  a  kind  of  tangent  to  its  circumference  j 
then  putting  the  right  foot  on  the  foot-board,  and  turn¬ 
ing  round  the  wheel,  and  holding  the  gouge  firmly  on 
the  rejl,  the  piece  will  be  cut  neatly.  In  the  fame  man¬ 
ner  are ’the  chifels,  formers,  and  other  inftruments  to  be 
ufed,  taking  care  that  the  wood  be  cut  equally,  and  that 
the  inftrument  be  not  pufhed  improperly,  fometimes 
ftronger  than  at  others  5  and  taking  care  alfo  that  the 
inftrument  ufed  do  not  follow  the  work,  but  that  it  be 
kept  firmly  in  the  hand  without  yielding. 

The  young  turner  ought  to  endeavour  to  acquire  the 
management  of  the  gouge  and  the  chifel,  which  are 
the  inftruments  by  far  the  moft  frequently  ufed,  and  the 
moft  neceffary  in  this  art :  by  them,  almoft  entirely, 
are  the  foft  wroods  turned ;  for  as  for  hard  woods  and 
other  things,  as  box,  ebony,  horn,  ivory,  and  the  me¬ 
tals,  they  are  hardly  ever  turned  except  by  Jhaving  off. 
In  that  cafe  gravers  are  to  be  ufed  wTith  fquare,  round, 
Fig*o»4»  or  triangular  mouths  (fig.  3,  4,  5.)*  They  fhould  be 
and  *  held  horizontally  while  applied  to  the  wood,  and  not 
obliquely  as  dire61ed  for  the  gouge  and  the. chifel. 

After  the  work  is  completely  turned,  it  is  next  to  be 
polifhed  y  and  this  cannot  be  done  with  the  inftruments 
hitherto  mentioned.  Soft  woods,  as  pear-tree,  hazel, 
maple,  ought  to  be  polifhed  with  fhark-fkin  or  Dutch 
rufties.  There  are  different  fpecies  of  (harks  ;  fome  of 
which  have  a  grayifh,  others  a  reddifh  fkin.  Shark-fkin 
Is  always  the  better  to  be  a  good  deal  ufed  ;  at  firft  it  is 
too  rough  for  polifliing.  The  Dutch-rujh  ( equifetum 
hjemale ),  which  grows  in  moift  places  among  moun¬ 
tains,  and  is  a  native  of  Scotland.  The  oldeft  plants 
*  are  the  beft.  Before  ufing  them  they  fhould  be  rnoif- 
tened  a  little,  otherwife*  they  break  in  pieces  almoft  im¬ 
mediately,  and  render  it  exceedingly  difficult  to  polifh 
with  them.  They  are  particularly  proper  for  fmoothing 
the  hard  woods,  as  box,  lignum  vitse,  ebony,  &c.  Af-- 
ter  having  cleaned  up  the  piece  w?ell,  it  fhould  be  rub¬ 
bed  gently  either  with  wax  or  olive-oil,  then  wiped 
clean  and  rubbed  with  its  own  rafpings  or  with  a  cloth 
a  little  worn.  Ivory,  horn,  filver,  and  brafs,  are  polifh¬ 
ed  with  pumice-ftone  finely  pounded  and  put  upon  lea¬ 
ther  or  a  linen  cloth  a  little  moiftened  :  with  this  the 
piece  is  rubbed  as  it  ttlrns  round  in  the  lathe  \  and  to 
prevent  any  dirt  from  adhering  to  any  part  of  it,  every 
now  and  then  it  is  rubbed  gently  with  a  fmall  bruffi  dipt 
in  water.  To  polifh  very  finely,  the  workmen  make 
life  of  tripoli,  a  particular  kind  of  earth,  and  afterwards 
of  putty  or  calx  of  tin.  Iron  and  fteel  are  polifhed  with 
very  fine  powder  of  emery  }  this  is  mixed  with  oil,  and 
put  between  two  pieces  of  very  tender  wood,  and  then 
the  iron  is  rubbed  with  it.  Tin  and  filver  are  polifhed 
with  a  burnifher  and  that  kind  of  red  ftone  called  ,  in 
France  f anguine  dune .  They  may  be  polifhed  alfo  with 
putty,  putting  it  dry  into  fhamoy-fkin,  or  with  the 
palm  of  the  hand. 

To  fucceed  in  turning  iron,  it  is  neceffary  to  have  a 
lathe  exceedingly  ftrong  in  all  its  parts,  and  exceeding¬ 
ly  well  fixed.  The  puppets  fhould  be  fliort,  and  the 
rejl  well  fixed  very  near  the  work  :  the  back  of  the  rejl 
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fhould  be  two  or  three  lines  lower  than  the  iron  to  be  Turning, 
turned.  1 

The  lathe  and  other  inftruments  being  prepared,  it  is 
neceffary  to  determine  the  length  and  thicknefs  of  the 
iron  to  be  turned  according  to  the  defign  which  is  to  be 
executed,  and  to  make  a  model  of  it  in  wood  a  little 
thicker  than  it  ought  to  be  :  Then  one  exactly  like  this 
is  to  be  forged  of  the  beft  iron  that  can  be  procured  > 
that  is  to  fay,  it  muft  not  be  new,  but  well  prepared 
and  well  beaten  with  hammers  it  muft  have  no  flaws, 
nor  cracks,  nor  pimples.  New  iron,  which  has  not 
been  well  beaten,  often  contains  round  drops  of  caft 
iron,  called  by  the  workmen  grains ,  which  blunt  the 
edges  of  the  gouges,  chifels,  and  other  inftruments  ufed 
for  cutting,  break  them,  or  make  them  Hide.  The 
iron  being  forged  according  to  the  model,  it  fhould  be 
annealed,  that  is,  heated  red  hot  and  allowed  to  cool 
flowly  on  the  coals  till  the  fire  go  out  of  itfelf.  Some 
people,  to  fbften  the  iron,  cover  it  over  with  clay  and 
allow  it  to  cool.  The  iron  cylinder  being  thus  made,  it 
is  next  to  be  put  upon  the  lathe,  finding  the  centres  as 
formerly  direded,  and  boring  a  fmall  hole  in  them  that 
the  iron  may  not  efcape  from  the  points. 

The  points  fhould  be  oiled  from  time  to  time  to  pre¬ 
vent  their  being  exceffively  heated  and  fpoiled  while  the 
iron  is  turning.  A  crotchet  is  then  to  be  applied  to  the 
iron  to  be  turned,  a  little  above  its  centre,  pretty  gently, 
and  by  this  means  the  inequalities  of  the  cylinder  will 
be  taken  off.  Other  inftruments  are  then  to  be  applied 
to  mold  the  iron  according  to  the  model ,  and  whenever 
any  of  them  grow  hot,  they  are  to  be  plunged  into  a 
bnfon  of  water  lying  befide  the  workman.  If  the  iron, 
after  being  properly  turned,  is  to  be  bored  like  a  gun- 
barrel,  one  of  the  puppets  is  to  be  removed  and  another 
fubftituted  in  its  place,  having  a  fquare  hole  through  it, 
into  which  the  collar  of  the  iron  is  to  be  fixed  firmly, 
fo  as  not  to  fhake  \  then  borers  are  to  be  applied,  like 
thofe  which  lockfmiths  ufe  to  bore  keys j  and  beginning 
with  a  fmall  one,  and  afterwards  taking  larger  ones,  the 
hole  is  to  be  made  as  wide  and  deep  as  neceffary  ;  great 
care  muft  be  taken  to  hold  the  borers  firm  on  the  rej} , 
otherwife  there  is  danger  of  not  boring  the  hole  ftraight. 

The  borer  muft  be  withdrawn  from  time  to  time  to  oil 
it  and  to  clean  the  hole.  Since  it  is  difficult  to  make  a 
hole  quite  round  with  borers  alone,  it  is  neceffary  to 
have  alfo  an  inftrument  a  good  deal  fmaller  than  the 
hole,  one  of  the  Tides  of  which  is  fharp,  very  well  tem¬ 
pered,  and  a  little  hollow  in  the  middle.  This  inftru¬ 
ment  being  fixed  in  a  pretty  long  handle,  is  to  be  ap¬ 
plied  with  fteadinefs  to  the  inner  furface  of  the  hole,  and 
it  will  entirely  remove  every  inequality  that  may  have 
been  there  before  its  application. 

To  cut  a  ferew  upon  the  cylinder,  fome  perfons  ufe 
an  inftrument  confiding  principally  of  a  female  ferew 
but  this  is  rather  an  improper  inftrument >  for  if  one 
preffes  too  violently,  or  inclines  it  ever  fo  little  to  the 
right  or  left,  he  runs  the  greateft  rifk  of  fpoiling  the 
ferew.  To  avoid  this  danger,  fome  ufe  it  only  to  trace 
out  the  lines  of  the  ferew,  and  afterwards  finifh  it  with 
a  file.  But  the  following  is  a  much  better  way.  Take 
a  tap  for  making  a  female  ferew,  the  threads  of  which 
have  been  cut  very  accurately,  and  exa£ily  of  the  fze 
of  the  ferew  which  you  want  \  and  having  put  it  in  the 
opening  which  you  have  traced  in  the  collar  of  the 
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Turning,  axis  on  which  the  fcrew  is  to  be  cut,  folder  it  with  tin, 
fal-ammoniac,  and  rofin,  as  exa&ly  correfponding  to 
the  axis  as  poilihle.  Take  then  a  puppet  with  a  hole 
cut  into  a  correfponding  female  fcrew,  into  which  the 
male  icrew  is  to  be  put.  The  axis  on  which  the  fcrew 
is  to  be  cut  mud  be  placed  exactly  horizontally  between 
the  tvvo  puppets.  The  reft  is  then  to  be  brought  as 
near  as  poffible  to  the  place  where  the  fcrew  is  to  be 
cut,  and  a  fmall  hollow  lhould  be  cut  in  that  part  of  it 
which  is  exactly  oppofite  to  the  place  where  the  fcrew 
is  to  be  cut,  to  hold  your  inftrument  firmly  and  prevent 
it  from  fhaking.  The  inftrument  with  which  the  fcrew 
is  to  be  cut  fhould  be  very  fharp,  and  its  point  lhould 
make  an  angle  of  6o°  with  the  fcrew  to  be  cut  ;  and  if 
you  wifh  the  fcrew  to  be  cut  very  deep, -it  fhould  make 
an  angle  a  little  larger.  The  lathe  being  now  put  in 
motion,  the  tap  fixed  at  the  end  of  the  axis  will  move 
gradually  through  the  female  fcrew  in  the  puppet ;  and 
your  inftrument  in  the  mean  time  will  trace  a  fimilar 
male  fcrew  on  the  axis  fixed  in  the  lathe.  Many  per- 
fons,  after  having  in  this  manner  drawn  the  outlines  of 
the  fcrew,  finifh  it  with  a  ferew-tale  of  three  teeth  cor¬ 
responding  exaclly  to  the  fize  of  the  fcrew,  or  with  a 
triangular  file  ;  but  this  laft  method  is  rather  improper. 

For  turning  ovals,  a  lathe  of  fomewhat  a  different 
conftruflion  is  ufed.  The  axis  or  fpindle,  having  on  it 
the  pulley  over  which  the  band-cord  paffes  for  turning 
the  lathe,  is  fixed  between  the  two  puppets  fo  as  to  turn 
round  eafily  :  one  end  of  it  pafles  through  one  of  the 
puppets,  and  to  it  is  firmly  fixed  a  circular  plate  of 
brafs,  fo  that  it  turns  round  along  with  the  fpindle. 
Upon  this  plate  two  brazen  fegments  of  circles  are  fatt¬ 
ened,  the  circumferences  of,  which  correfpond  to  the 
circumference  of  the  plate  :  their  chords  are  parallel, 
and  equally  diftant  from  the  centre  of  the  plate,  fo  that 
they  leave  a  diftancc  between  them.  They  have  a 
groove  in  each  of  them  :  in  thefe  grooves  another  plate 
is  placed  which  exactly  fills  up  the  fpace  between  the 
two  grooves,  but  is  fhorter  than  the  diameter  of  the 
larger  circular  plate  on  which  it  is  laid.  This  plate  is 
made  to  Aide  in  the  grooves.  To  its  centre  is  fixed  a 
fliort  fpindle,  on  which  the  piece  of  wood  to  be  turned  is 
fixed.  When  the  lathe  is  fet  a  going,  the  circular  plate 
moves  round,  and  carries  the  piece  along  with  it ;  the 
plate  of  brafs  on  which  the  piece  is  fixed  being  fixed 
loofely  in  the  grooves  already  deferibed,  Hides  down  a 
little  every  time  that  the  grooves  become  perpendicular 
to  the  floor  (and  there  are  particular  contrivances  to 
prevent  it  from  Hiding  down  too  far)  ;  and  by  thefe  two 
motions  combined,  the  circular  one  of  the  large  plate, 
and  the  ftraight  one  of  the  fmall,  the  circumference  of 
the  piece  of  wood  to  be.  turned  neceffarily  deferibes  an 
oval ;  and  gouges  or  other  tools  being  applied  in  the 
ufual  manner  fupported  on  the  refi ,  it  is  cut  into  an  oval 
accordingly.  The  fmall  plate  may  be  made  to  Hide 
either  more  or  lefs  in  the  grooves  ;  and  by  this  con¬ 
trivance  the  tranfverfe  diameter  of  the  oval,  or  rather 
ellipfe,  may  be  made  longer  or  fhorter  at  pleafure. 

I.  The  method  of  moulding  boxes  of  Jhell  and  horn 
In  the  firft  place,  form  a  proper  mould,  wdiich  mult  con- 
fift  of  two  pieces,  viz.  of  a  circle  about  half  an  inch 
thick,  which  fhould  flope  a  little  in  order  to  draw  out 
the  moulded  fhell  the  more  eafily  ;  and  a  ring  fitted  to 
the  outfide  of  the  circle,  fo  that  both  together  make  the 
fiiape  of  a  box.  Thefe  two  pieces  being  adiufted,  it  is 
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neceffary  to  round  the  fliell  to  be  moulded  of  fuch  a  fize  Turnip 
that,  when  moulded,  it  will  be  a  little  higher  than  the  "“v~ 
ring  of  the.  mould,  that  there  may  be  no  deficiency. 

1  he  mould  is  then  to  be  put  into  a  prefs  on  a  plate  of 
iron,  exactly  under  the  fcrew  of  the  prefs;  put  then 
the  fliell  upon  the  circle  of  the  mould,  fo  that  its  centre 
alfo  is  exactly  oppofite  to  the  fcrew  of  the  prefs  :  then 
take  a  piece  of  wood  formed  into  a  truncated  cone,  and 
not  fo  thick  as  the  diameter  of  the  circle  of  the  mould, 
nor  fo  deep  as  the  ring  :  then  put  a  plate  of  iron  above 
the  cone,  and  fcrew  down  the  prefs  gently  and  cautioufly 
tfll  the  whole  is  well  fixed  :  then  plunge  the  whole  into 
a  cauldron  of  boiling  water  placed  above  a  fire.  In  8 
or  10  minutes  the  fliell  or  horn  will  ,  begin  to  foften  ; 
fcrew  the  prefs  a  little  firmer  that  the  wooden  cone  may 
fink  into  the  fofCened  fliell  :  repeat  tins  from  time  to 
time  tili  the  cone  is  quite  funk  in  the  mould  ;  then  take 
out  the  prefs  and  plunge  it  into  cold  water.  When  it 
is  cold,  take  . the  box  now  formed  out  of  the  mould,  and 
put  into  the  infide  of  it  a  new  mould  of  tin  exactly  of 
the  form  you  wifli  the  infide  of  the  box  to  be  ;  do  the 
fame  with  the  outfide,  put  it  again  into  the  prefs  and 
plunge  it  into  boiling  water  ;  fcrew  the  prefs  gradually 
till  the  box  receive  the  defired  form. 

2.  Method  of  preparing  green  wood  fo  that  it  will  not 
fplit  in  the  turning. — Cut  the  wood  into  pieces  of  a  pro¬ 
per  fize,  put  them  into  a  veffel  full  of  polafli  ley.  Boil 
them  about  an  hour  ;  take  the  cauldron  from  the  fire, 
allow  the  ley  to  cool ;  and  take  out  the  wood  and  dry  it 
in  the  fliade. 

3.  Method  of  giving  an  ebony -black  to  hard  and  fine 
woods.— After  forming  the  wood  into  the  deftined 
figure,  rub  it  with  aquafortis  a  little  diluted.  Small 
threads  of  wood  will  rife  in  the-  drying,  which  you  will 
rub  off  with  pumice-ftone.  Repeat  this  procefs  again, 
and  then  rub  the  wood  with  the  following  compofition  : 

Put  into  a  glazed  earthen  veffel  a  pint  of  ftrong  vinegar 
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ounces  of  fine  iron-filings,  and  half  a  "pound  of 
pounded  galls,  and  allow  them  to  infufe  for  three  or 
four  hours  on  hot  cinders.  At  the  end  of  this  time 
augment  the  fire,  and  pour  into  the  veffel  four  ounces 
of  copperas,  and  a  chopin  of  water  having  half  an 
ounce  of  borax  and  as  much  indigo  diffolved  in  it  ;  and 
make  the  whole  boil  till  a  froth  rifes.  Rub  feveral 
layers. of  this  upon  the  wood;  and  when  it  is  dry, 
polifh  it  with  leather,  on  which  you  have  put  a  little5 
tripoli. 

4.  Method  of  giving  to  plum-tree  the  colour  of  brazil 
wood.— Slake  lime  with  urine,  and  bedaub  the  wood 
over  with  it  while  it  is  hot  :  allow  it  to  dry ;  then  take 
off  the  coat  of  lime  and  rub  it  with  fhamoy  fkin  well 
oiled.  Or,  fteep  the  wood  in  water,  having  a  quan¬ 
tity  of  alum  diffolved  in  it :  then,  having  allowed  brazil 
wood  to  diffolve  in  water  five  or  fix  hours,  fteep  the 
wood  in  it,  kept  lukewarm  during  a  night;  and  when 
it  is  dry,  rub  it,  as  before  dire&ed,  with  fhamoy  lkm 
well  oiled. 

5.  Method  of  giving  fine  black  colour  to  wood _ 

Steep  the  wood  for  two  or  three  days  in  lukewarm 
water  in  which  a  little  alum  has  been  diffolved  ;  then 
put  a  handful  of  logwood,  cut  fmall,  into  a  pint  of  wa¬ 
ter,  and  boil  it  down  to  lefs  than  half  a  pint.  If  you 
then  add  a  little  indigo,  the  colour  will  be  more  beauti¬ 
ful.  Spread  a  layer  of  this  liquor  quite  hot  on  the 
v\ocd  with  a  pencil,  which  will  give  it  a  violet  colour. 
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When  It  Is  dry,  fpread  on  another  layer  ;  dry  it  again 
■onf\  and  give  it  a  third  :  then  boil  verdegrife  at  difcretion  in 
its  own  vinegar,  and  fpread  a  layer  of  It  on  the  wood  i 
when  it  is  dry,  rub  it  with  a  brufti,  and  then  with  oiled 
(hamoy  (kin.  This  gives  a  fine  black,  and  imitates  per¬ 
fectly  the  colour  of  ebony. 

6.  Method  of  cleaning  and  whitening  bones  before 
vfng  them . — Having  taken  off  with  a  faw  the  uielefs 
ends  of  the  bones,  make  a  ftrong  ley  of  afhes  and  quick¬ 
lime,  and  into  a  pailful  of  this  ley  put  four  ounces  of 
alum,  and  boil  the  bones  in  it  for  an  hour  $  then  take 
the  veffel  containing  the  ley  off  the  fire,  and  let  it 
cool  ;  then  take  out  the  bones  and  dry  them  in  the 
(hade. 

7.  Method  of foldering  fljells. — Clean  the  two  (ides  of 
the  (hells  which  you  wi(h  to  join  together  ;  then,  having 
joined  them,  wrap  them  up  in  linen  folded  double  and 
well  moiftened  ;  then  heat  two  plates  of  iron  pretty 
hot  that  they  may  keep  their  heat  for  fome  time  ;  and 
putting  the  (hells  rolled  up  between  them  under  a 
prefs,  which  you  mud  fcrew  very  tight,  leave  them 
there  till  the  whole  is  cold,  and  they  will  be  folder- 
ed.  If  you  do  not  fucceed  the  firlt  time,  repeat  the 
procefs. 

8.  Method  of  moulding  fhells . —  Put  fix  pints  of  wTater 
into  a  kettle  ;  add  to  it  an  ounce  of  olive  or  other 
oil ;  make  the  water  boil ;  then  put  in  your  (hell,  and 
it  will  grow  foft.  Take  it  out  and  put  it  into  a  mould 
under  a  prefs,  and  it  will  take  the  figure  you  want. 
This  mull  be  done  quickly  *,  for  if  the  (hell  cool  ever  fo 
little,  the  procefs  will  fail.  It  will  not  require  much 
preffure. 

9.  Method  of  tinging  bones  and  ivory  red \ — Boil 
(havings  of  fcarlet  in  water.  When  it  begins  to  boil, 
throw  in  a  quarter  of  a  pound  of  afhes  made  from  the 
dregs  of  wine,  which  will  extradl  the  colour  :  then 
throw  in  a  little  rock  alum  to  clear  it,  and  pafs  the  wa¬ 
ter  through  a  linen  cloth.  Steep  the  ivory  or  bone  in 
aquafortis,  and  put  it  into  the  water.  If  you  wifh  to 
leave  white  fpots,  cover  the  places  deftined  for  them 
with  wax. 

10.  To  tinge  ivory  black. — Steep  the  ivory  during 
five  or  fix  days  in  water  of  galls  with  afhes  made  with 
dried  dregs  of  wine  and  arfenic  ;  then  give  it  two  or 
three  layers  of  the  fame  black  with  which  plum-tree 
is  blackened,  in  order  to  imitate  ebony.  Or,  diffolve 
(river  in  aquafortis,  and  put  into  it  a  little  rofe-water. 
Hub  the  ivoiy  with  this,  and  allow1  it  to  dry  in  the  fun. 

11.  Method  of  hardening  wood  to  make  pulleys.— Af¬ 
ter  finiftiing  the  pulley,  boil  it  feven  or  eight  minutes  in 
olive  oil,  and  it  will  become  as  hard  as  copper. 

1 2.  To  tnake  Chinefe  varnifh . — Take  of  gum  lac  in 
grains  four  ounces;  put  it  into  a  ftrong  bottle  with 
a  pound  of  good  fpirit  of  wine,  and  add  about  the  bulk 
of  a  hazel  nut  of  camphor.  Allow  them  to  mix  in 
fummer  in  the  fun,  or  in  winter  on  hot  embers  for 

hours,  (h;  king  the  bottle  from  time  to  time.  Pafs 
the  w?hole  through  a  fine  cloth,  and  throw  awTay  what 
remains  upon  it.  Then  let  it  fettle  for  24  hours,  and 
you  will  find  a  clear  part  in  the  upper  part  of  the 
Cottle,  which  you  muff  feparate  gently,  and  put  into 
another  vial,  and  the  remains  will  ferve  for  the  *firft 
layers. 

TURNSTONE.  See  Tringa,  Ornithology  In¬ 
dex. 
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TURPENTINE,  a  transparent  vifcous  fubftance,  Turpentine 
flowing  either  naturally  or  by  incifion  from  feveral  reft-  (I 
nous  trees  ;  as  the  terebinthus,  pine,  larch,  fir,  &c.  See  ,Tufainy‘  , 
Pinus,  Botany  Index.  See  alfo  Chemistry  and  Ma-  v 
Teria  Medica  Index. 

Oil  of  Turpentine.  See  Chemistry  and  Mate¬ 
ria  Medica  Index. 

TURPETH,  the  cortical  part  of  the  root  of  a  fpe- 
cies  of  convolvulus.  See  Materia  Medica  Index. 

TURQUOISE,  is  the  tooth  of  an  animal  penetrated 
with  copper  ere. 

TURRITIS,  Tower-mustard  ;  a  genus  of  plants 
belonging  to  the  clafs  tetradynamia  ;  and  in  the  natural 
fyftem  ranging  under  the  39th  order,  Siliquofe .  See 
Botany  Index . 

TURTLE.  See  Testudo,  Erpetology  Index. 

TuRTLE-Dove.  See  Columea,  Ornithology  In - 
dex. 

TUSCAN  order,  in  ArchiteSiure.  See  Archi¬ 
tecture,  N°  42. 

TUSCAN  Earth,  a  yellowiih  kind  of  bole  fp^and  in  many 
parts  of  Italy,  and  particularly  about  Florence,  where 
there  is  a  ftratum  eight  or  ten  feet  thick,  at  the  depth  of 
five  or  fix  feet  from  the  furface.  It  is  fuppofed  to  have 
an  aftringent  property. 

TUSCANY,  a  duchy  of  Italy,  which  makes  part  of 
the  ancient  Hetruria,  and,  excepting  fome  detached 
part*,  is  encompafled  by  a  part  of  the  Mediterranean, 
called  here  the  Tufcan  Sea;  the  ecclefiaftical  ftate ;  the 
duchy  of  Modena  ;  and  the  republic  of  Lucca  ;  its  ex¬ 
tent  from  north  to  fouth  being  about  116  Englifh  miles, 
and  from  eaft  to  weft  about  80. 

Though  fome  parts  of  it  are  mountainous,  yet  both 
the  hills  and  dales  are  covered  with  vines,  olives,  citron, 
lemon,  and  orange  trees,  &c.  The  mountains  yield 
alfo  copper,  iron,  alum,  &c.  and  fome  of  the  fined; 
marble.  Here  is  alfo  plenty  of  corn,  rice,  faffron,  ho¬ 
ney,  wax,  wool,  flax,  hemp,  with  mineral  waters,  rich 
pafture,  falt-pits,  fulphur,  alabafter,  calcedony,  lapis 
lazuli,  borax,  amethyfts,  carnelians,  jafpers,  cryftals, 
and  black  ftate.  In  fome  places  the  elms  and  afhes 
yield  manna. 

The  principal  river  in  Tufcany  is  the  Arno,  which 
has  Its  fource  in  the  Apennine  mountains,  and  falls  in¬ 
to  the  fea  below  Pifa.  There  are  fome  other  fmaller 
rivers. 

This  duchy  fell  under  the  dominion  of  the  Romans 
about  455  years  before  Chrift.  The  Oftrogoths  poffef-" 
fed  themfelves  of  it  in  the  fifth  century,  and  after  them 
the  Lombards,  who  were  expelled  by  Charlemagne 
anno  800  ;  in  confequence  of  which  it  became  fubjedt 
to  the  German  emperors,  who  appointed  governors  over 
it.  At  laft  the  cities  of  Floience,  Pifa,  Sienna,  and 
fome  others,  during  the  contentions  between  the  pope 
and  the  emperor,  and  their  refpedlive  adherents,  the 
Guelphs  and  Gibbelines,  withdrew  themfelves  from  the 
dominion  of  both,  and  eredfed  themfelves  into  feparate 
commonwealths.  In  that  of  Florence,  John  de  Mcdi- 
cis,  a  popular  nobleman,  fo  infinuated  himfelf  into  the 
favour  of  his  countrymen,  that  they  invefted  him  with 
fovereign  power.  Pope  Pius  V.  conferred  the  title  of 
grand  duke  on  Cofmo  de  Medicis  anno  1570,  in  whofc 
family  the  duchy  continued  until  the  death  of  Gallon  de 
Medicis,  who  died  anno  1737.  The  duchy  was  then 
transferred  to  the  duke  of  Lorrain,  afterwards  the  em¬ 
peror 
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peror  Francis  I.  in  lieu  of  tile  duchy  of  Lorrain,  which, 


by  the  peace  of  1736,  was  given  to  King  Slaniflaus  du¬ 
ring  his  life,  and  then  was  to  be  annexed  to  France* 
Leopold,  the  fecond  fon  of  Francis  I.  and  afterwards 
emperor  of  Germany,  fucceeded  to  this  duchy.  It  is 
now  enjoyed  by  Leopold’s  fecond  fon,  brother  to  the 
prefent  emperor  of  Germany,  Francis  II.  The  grand 
duke’s  annual  revenues  are  computed  at  about  500,0001. 
fterling,  arifing  chiefly  from  the  tenths  of  all  eftates  that 
pre  fold  or  alienated,  and  the  ground-rents  of  the  houfes 
in  Leghorn,  and  the  duties  on  almoft  all  manner  of 
provifions.  Tufcany  now  forms  part  of  the  kingdom  of 
Italy  fubjedl  to  France. 

I USK,  or  Torsk.  See  Gadus,  Ichthyology 
Index. 

1USSILAGO,  ColtVfoot;  a  genus  of  plants 
belonging  to  the  clafs  of  fyngenefia  ^  and  in  the  natural 
fyflem  ranging  under  the  49  th  order,  Compofitce.  See 
Botany  Index. 

TUTENAG,  an  alloy  of  zinc.  See  Chemistry 
Index . 

TUTOR,  in  the  civil  law,  is  one  chofen  to  look  to 
the  perfons  and  eftate  of  children  left  by  their  fathers 
and  mothers  in  their  minority.  The  different  kinds  of 
lulory  eftablifhed  among  the  Romans,  and  *he  powers  and 
duties  of  tutors,  are  defcribed  in  Inft.  Leg.  j.  tom.  xiii. 
fe6l.  1.  and  2.  to  which  the  reader  is  referred.  See  alfo 
the  article  Guardian. — For  the  nature  and  effe&s  of 
tutory  in  the  Scotch  law,  which  is  founded  on  that  of 
the  Romans,  fee  Scots  Lajv ,  Part  III.  Se&.  7. 

Tutor  is  alfo  ufed  in  the  Englifh  univerfities  for  a 
member  of  fome  college  or  hall,  who  takes  on  him  the 
inftrn&ion  of  young  Rudents  in  the  arts  and  faculties. 

TUTTY,  an  impure  ore  of  zinc,  employed  as  an 
unguent  and  abforbent.  See  Materia  Medica  In¬ 
dex. 

TWEED,  a  river  of  Scotland,  which  rifes  on  the 
confines  of  Clyderdale,  and  running  eaRward  through 
Tvyeedale,  and  dividing  the  fhire  of  Merfe  from  Te- 
viotdale  and  Northumberland,  falls  into  the  German 
fea  at  Berwick.  It  abounds  with  falmon.  See  Ber¬ 
wick. 

TWEEDALE,  or  Peebles,  a  county  in  the  fouth 
of  Scotland.  See  PeeBles-shire. 

TWELFTH-DAY,  the  feftival  of  the  Epiphany,  o r 
the  manife Ration  of  Chrift  to  the  Gentiles  •  fo  called, 
as  being  the  twelfth  day,  exclufive,  from  the  nativity  or 
ChnRmas-day. 

fWI LIGHT,  that  light,  whether  in  the  morning 
before  funnfe,  or  in  the  evening  after  funfet,  fuppofed 
to  begin  and  end  when  the  lead  ftars  that  can  be  feen 
by  the  naked  eye  ceafe  or  begin  to  appear. 

TWINKLING  of  the  Stars.  See  Optics  N° 
21. 

TWINS,  two  young  ones  delivered  at  a  birth,  by  an 
animal  which  ordinarily  brings  forth  but  one. 

TWITE.  See  Fringilla,  Ornithology  Index. 
TYGER,  or  Tiger.  See  Felis,  Mammalia  In¬ 
dex. 

or  Tile,  in  building,  a  thin  laminated 
brick  ufed  on  the  roofs  of  houfe's. 

TYMPAN,  among  printers,  a  double  frame  belong¬ 
ing  to  the  prefs,  Covered  with  parchment,  on  which  the 
blank  (heets  are  laid  in  order  to  be  printed  cff.  See 
P  RINTING-P refs* 
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TYMPANUM,  in  Mechanics ,  a  kind  of  wheel  pla-Tymp&mtm 
ced  round  an  axis  or  cylindrical  beam,  on  the  top  of 
which  are  two  levers  or  fixed  Raves  for  the  more  ea- 
fily  turning  the  axis  in  order  to  raife  a  weight  re¬ 
quired. 

Tympanum,  in  Anatomy.  See  Anatomy,  N°  14 i. 
TYMPANY,  or  Tympanites,  in  Medicine.  See 
Medicine,  N°  337,  and  Surgery  Index. 

YNDALE,  William,  a  zeaious  Englifh  reform¬ 
er,  and  memorable  for  having  made  the  fir  It  Englifh 
verfion  of  the  Bible,  was  born  on  the  holders  of  Wales 
fome  time  before  1500.  He  was  of  Magdaiene-hall  in 
Oxford,  where  he  diRinguifhed  himfeil  by  imbibing 
early  the  dodtrines  of  Luther,  and  by  as  zealoufly  pro- 
pagating  them.  Afterwards  he  removed  to  Cambridge, 
and  from  thence  went  to  live  with  a  gentleman  in  Glou- 
cefterfhire  in  the  capacity  of  tutor  to  his  children.— 

While  he  continued  there,  lie  fhowed  hirnfelf  fo  furious 
for  Luther,'’ and  fo  inveterate  to  the  pone,  that  he  was 
forced,  merely  for  the  fecurity  of  his  perfon,  to  leave  the 
place.  He  next  endeavoured  to  get  into  the  fervice  of 
TonRall  bifhop  of  Durham,  but  did  not  fuccetd.  Iiis 
zeal  for  Lutheranifm  made  him  defirous  to  tranflale  the 
New  TeRament  into  Englifh  $  and  as  this  could  n  ot 
fafely  be  done  in  England,  he  Went  into  Germany, 
where,  fetting  about  the  work,  he  finifhed  it  in  1527. 

He  then  began  with  the  Old  TeRament,  and  finifhed 
the  five  books  of  Mofes,  prefixing  difeourfes  to  each 
book,  as  he  had  done  to  thofe  of  the  New  Teftament* 

At  his  firft  going  over  into  Germany,  he  went  into 
Saxony,  and  had  much  conference  with  Luther  ;  and 
then  returning  to  the  Netherlands,  made  his  abode 
chiefly  at  Antwerp*  During  his  peregrinations  from 
one  country  to  another,  he  fuffered  fhipwreck  upon  the 
coaR  of  Holland,  and  loft  all  his  books  and  papers. 

His  tranflations  of  the  Scriptures  being  in  the  mean 
time  fent  to  England,  made  a  great  noife  there  ;  and, 
in  the  opinion  of  the  clergy,  did  fo  much  mifehief,  that 
a  royal  proclamation  was  ifTued,  prohibiting  the  buying 
or  reading  them.  But  the  clergy  were  not  fatisfied 
with  this,  they  knew  Tyndale  capable  of  doing  infinite 
harm,  and  therefore  thought  of  nothing  lefs  than  remo¬ 
ving  him  out  of  the  way.  For  this  purpofe  one  Philips 
was  fent  over  to  Antwerp,  who  infinuated  hirnfelf  into 
his  company,  and  under  the  pretext  of  friendfhip  be¬ 
trayed  him  into  cuftody.  He  was  fent  to  the  caftle  of 
Filford,  about  18  miles  from  Antwerp  }  and  though 
the  Englifh  merchants  at  Antwerp  did  what  they  could 
to  procure  his  releafe,  and  letters  were  alfo  fent  from 
Lord  Cromwell  and  others  out  of  England,  yet  Philips 
beftirred  hirnfelf  fo  heartily,  that  he  was  tried  and  con¬ 
demned  to  die.  He  was  firft  ftrangled  by  the  hands  of 
the  common  hangman,  and  then  burned  near  filford 
caftle,  in  1536.  While  he  was  tying  to  the  flake,  he 
cried  with  a  fervent  and  loud  voice,  “  Lord,  open  the 
king  of  England’s  eyes.’* 

.  TYPE  (tv*os),  an  impreflion,  image,  or  reprefenta- 
tion  of  fome  model,  which  is  termed  the  antitype.  In 
this  fenfe  the  word  occurs  often  ih  the  writings  of  di¬ 
vines,  who  employ  it  to  denote  that  prefiguration  of  the 
great  events  of  man's  redemption  which  they  have  found 
or  fancied  in  the  principal  tranfaaions  recorded  in  the 
Old  TeRament. 

Type,  among  letter-founders  and  printers,  the  fame 
with  letter.  See  Letter. 
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Type  is  alfo  ufed  to  denote  the  order  obferved  in  the 
intenfion  and  remiflion  of  fevers,  pulfes,  &c. 

TYPHA,  Cat’s-tail  >  a  genus  of  plants  belonging 
to  the  clafs  of  monoecia,  and  in  the  natural  fyfiem  ranging 
under  the  3d  order,  Calamarice .  See  Botany  Index . 

TYPHON.  See  Whirlwind. 

Typhon,  the  devil  of  the  ancient  Egyptians.  See 
Polytheism,  N°  29. 

TYPOGRAPHY,  the  art  of  printing.  See  Print¬ 


ing. 


TYRANT,  among  the  ancients,  denoted  limply  a 
king  or  monarch  ;  but  the  ill  ufe  which  feveral  perfons 
invefied  with  that  facred  charadter  made  of  it,  has  al¬ 
tered  the  import  of  the  word  ;  and  tyrant  now  conveys 
the  idea  of  an  unjuft  or  cruel  prince,  who  rules  in  a 
more  defpotic  manner  than  the  laws  allow. 

TYRE,  formerly  a  celebrated  city  of  Alia,  on  the 
coalt  of  Syria,  lituated  under  the  54th  degree  of  ealt 
longitude,  and  3  2d  of  north  latitude.  It  was  built,  ac¬ 
cording  to  fome  writers,  2760  years  before  the  Chrif- 
tian  era.  There  were  two  cities  of  that  name  ;  the  one 
called  Palcetyrus,  lituated  on  the  continent ;  and  the 
other  the  city  of  Tyre ,  built  on  an  illand  about  half  a 
mile  from  the  fhore.  It  was  abgut  19  miles  in  circum¬ 
ference,  including  Palsetyrus  ;  the  town  on  the  illand 
was  about  four  miles  round.  The  buildings  of  Tyre 
were  very  magnificent  ;  the  walls  were  150  feet  high, 
and  broad  in  proportion.  This  city  wras  at  one  period 
the  molt  famous  commercial  city  in  the  world.  Of  its 
commercial  tranfactions,  the  molt  particular  account 
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that  is  to  be  found  in  any  ancient  writer  has  been  given  'Are 
by  the  prophet  Ezekiel,  which  at  the  fame  time  con-  N 
veys  a  magnificent  idea  of  the  extenlive  power  of  that ,  T>’rone* 
Rate.  It  relilted  Nebuchadnezzar  king  of  Babylon  for 
13  years;  at  the  end  of  which,  wearied  with  fruitlefs 
efforts,  the  inhabitants  refolved  to  place  the  fea  be¬ 
tween  them  and  their  enemy,  and  paffed  accordingly  in¬ 
to  the  illand.  The  new  city  Rood  out  againR  Alexan¬ 
der  the  Great  for  feven  months  ;  and  before  he  could 
take  it,  he  was  obliged  to  fill  up  the  Rrait  which  fepa- 
rated  the  illand  from  the  continent.  It  was  repaired  af¬ 
terwards  by  Adrian,  and  became  the  metropolis  of  the 
province.  It  afterwards  fell  into  the  hands  of  the  A- 
rabs  ;  and  after  being  taken  by  Baldwin  II.  king  of  Je- 
rufalem,  it  was  defiroyed  by  the  fultan  of  Egypt  in 
1289,  and  abandoned.  An  excellent  account  of  its 
modern  Rate  may  be  found  in  Volney’s  Travels,  vol.  ii; 

It  now  confiRs  of  a  fmall  village,  compofed  of  fifiier- 
men’s  huts,  and  containing  about  50  or  60  poor  families. 

TYRIAN  dye.  See  Murex,  Conchology  In¬ 
dex. 

TYRONE,  a  county  of  Ireland,  in  the  province  of 
UlRer,  4 6  miles  in  length  and  37  in  breadth  ;  bounded 
on  the  north  by  Londonderry,  on  the  eafi  by  Armagh 
and  Lough-Neagh,  on  the  fouth  by  Fermanagh,  and 
on  the  weR  by  Donnegal.  It  is  a  rough  and  rugged 
country,  but  tolerably  fruitful ;  contains  1 2,683  houfes, 

30  pariflies,  4  baronies,  4  boroughs,  and  formerly  fent  io 
members  to  the  Irifii  parliament.  The  principal  town  i& 
Dungannon. 


u,  v. 


TT  or  u,  the  20th  letter  and  5th  vowel  of  our  alpha- 
^  3  bet,  is  formed  in  the  voice  by  a  round  configu¬ 
ration  of  the  lips,  and  a  greater  extrufion  of  the  under 
one  than  in  forming  the  letter  o,  and  the  tongue  is  alfo 
more  cannulated.  The  found  is  ffiort  in  curfl,  muj, ?,  tun, 
tub  ;  but  is  lengthened  by  a  final  e,  as  in  tune,  tube ,  &c. 
In  fome  words  it  is  rather  acute  than  long  ;  as  in  brute, 
flute,  lute,  &c.  It  is  moRly  long  in  polyfyllables ;  as 
in  union,  curious,  -Sic  ;  but  in  fome  words  it  is  obfcure, 
as  in  nature,  venture,  &c.  This  letter  in  the  form  of 
V  or  v,  is  properly  a  confonant,  and  as  fuch  is  placed 
before  all  the  vowels  ;  as  in  vacant,  venal,  vibrate ,  Sic. 
Though  the  letters  v  and  u  had  always  two  founds,  they 
had  only  the  form  v  till  the  beginning  of  the  fourth 
century,  when  the  other  form  was  introduced,  the  in¬ 
convenience  of  expreffing  two  different  founds  by  the 
fame  letter  having  been  obferved  long  before.  In  nu¬ 
merals  V  Rands  for  five  ;  and  with  a  dafii  added  at  top, 
thus  v,  it  fignifies  5000. 

In  abbreviations,  amongfi  the  Romans,  V.  A.  Rood 
for  veterani  aflignati  ;  V.  B.  viro  bono ;  V  B.  A.  viri 
bom  arbitratu  ;  V.  B.  F.  vir  bonce  fidei ;  V.  C.  vir  con- 
fularis  ;  V.  C.  C.  F.  vale,  conjux  cliariflime ,  f dicker  ; 
V.  D.  D.  voto  dedicaiur  ;  V.  G.  verbi gratia  ;  Vir.  Ve. 
virgo  v  flails  ;  VL.  videlicet ;  V.  N.  quin  to  nonarunu 


VACCINIUM,  the  Wiiortle-berry,  or  Bilberry , 
a  genus  of  plants  belonging  to  the  clafs  odlandria,  and 
arranged  in  the  natural  fyflem  under  the  18th  order, 
Bicornes .  See  Botany  Index. 

VACUUM,  in  Philofophy,  denotes  a  fpace  devoid  of 
all  matter  or  body. 

It  has  been  greatly  difputed  whether  there  be  in  na¬ 
ture  a  perfedf  vacuum,  or  fpace  void  of  all  matter  ;  but 
if  bodies  confifi  of  material  folid  atoms,  it  is  evident 
that  there  muR  be  vacuities,  or  motion  would  be  im- 
pofiible  (fee  Metaphysics,  N°  193.).*  We  can  even 
produce  fomething  very  near  a  vacuum  in  the  receiver 
of  an  air-pump  and  in  the  Torricellian  tube  (fee  Pneu¬ 
matics,  paflim). 

VADIUM,  a  pledge  in  law,  is  either  vivum  or  mor - 
tuum . 

VADIUM  Vivum,  or  Living  Pledge,  is  when  a  man 
borrows  a  firm  (fuppofe  200I.)  of  another  ;  and  grants 
him  an  eflate,  as  of  20I.  per  annum,  to  hold  till  the 
rents  and  profits  fiiall  repay  the  fum  fo  borrowed.  This 
is  an  efiate  conditioned  to  be  void  as  foon  as  fuch  fum 
is  railed.  And  in  this  cafe  the  land  or  pledge  is  faid 
to  be  living  :  it  fubfiRs,  and  furvives  the  debts  ;  and, 
immediately  on  the  difcharge  of  that,  reverts  to  the 
borrower. 


Vadium 


V  A  L 

Vadium  lrADIU31  Mortuum ,  or  Dead  Fledge. 

N  GAGE. 

p  ,  VAGABOND,  or  Vagrant,  one  who  wanders  il¬ 
legally,  without  a  fettled  habitation.  Such  perfous  are 
cognizable  by  the  laws.  See  Idleness. 

VAGINA,  properly  fignifies  a  (heath  or  fcabbard  ; 
and  the  term  vagina  is  ufed  in  archite&iire  for  the  part 
of  a  terminus,  becaufe  refembling  a  (heath  out  of  which 
the  datue  feems  to  iflue. 

Vagina.  See  Anatoaiy  Index . 

VAILLAN  T,  John  Foy,  a  phyfician  and  great 
medalilt,  to  whom,  according  to  Voltaire,  France  was 
indebted  for  the  fcience  of  medals,  and  Louis  XIV.  for 
one  half  of  his  cabinet,  was  born  at  Beauvais  in  1632. 
Through  the  means  of  the  minifter  Colbert  he  travelled 
into  Italy,  Greece,  Egypt,  and  Periia,  to  colled  medals 
for  the  royal  cabinet  3  and  returned  with  fo  many  as  - 
made  the  king’s  cabinet  fuperior  to  any  in  Europe.  In 
one  of  his  voyages  the  (hip  was  taken  by  an  Algerine 
corfair.  After  a  captivity  of  near  five  months  he  was 
permitted  to  return  to  France,  and  received  at  the  fame 
time  26  gold  medals  which  had  been  taken  from  him. 
He  embarked  in  a  veffel  bound  for  Marfeilles,  and  was 
carried  on  with  a  favourable  wind  for  two  days,  when 
another  corfair  appeared,  which,  in  fpite  of  all  the  fail 
they  could  make,  bore  down  upon  them  within  the  > 
reach  of  cannon  {hot.  Mr  Vaillant,  dreading  the  mi- 
feries  of  a  frelli  flavery,  refolved,  however,  to  fecure  the 
medals  which  he  had  received  at  Algiers,  and  therefore  ? 
fwallowed  them.  But  a  fudden  turn  of  the  wind  freed 
them  from  this  adverfary,  and  cad  them  upon  the  coalts 
of  Catalonia,  where,  after  expe&ing  ,to  run  aground 
every  moment,  they  at  length  fell  among  the  fands  at 
the  mouth  of  the  Rhone.  Mr  Vaillant  got  to  (bore  in. 
a  Ikiff,  but  felt  himfelf  extremely  incommoded  with  the 
medals  he  had  fwallowed,  which  might  weigh  alto¬ 
gether  five  or  fix  ounces,  and  therefore  did  not  pafs  like 
Scarborough  waters.  He  had  recourfe  to  a  couple  of 
phyficians  5  who  weie  a  little  puzzled  with  the  fingula- 
rity  of  his  cafe  3  however,  nature  relieved  him  from  time? 
to  time,  and  he  found  himfelf  in  poffeffion  of  the  great- 
ed  part  of  his  treafure  when  he  got  to  Lyons.  Among) 
his  collection  was  an  Ocho,  valuable  for  its  rarity. — Fie 
was  much  careffed  on  his  return  3  and  when  Louis  XIV. 
gave  a  new  form  to  the  academy  of  infcriptions  in  1701,. 
Mr  Vaillant  was  fird  made  alfociate,  and  then  penfion- 
ary.  He  wrote  fever al  works  relating  to  ancient  coins, «. 
and  died  in  1706. 

VAIR,  or  Vaire,  a  kind  of  fur,  formerly  ufed  for 
lining  the  garments  of  great  men  and  knights  of  renown. 
It  is  represented  in  engraving  by  the  figures  of  little 
bells  reverfed,  ranged  in  a  line.  See  Heraldry, 
Chap.  II.  Se<R.  2. 

VAIRY,  in  Heraldry ,  exp  re  lies  a  coat,  or  the  bear¬ 
ings  of  a  coat,  when  charged  or  chequered  with  vairs. 

VALAIS,  a  valley  in  Switzerland,  which  extends 
from  the  fource  of  the  river  Rhone  to  the  lake  of  Ge¬ 
neva.  It  is  near  100  miles  in  length,  but  of  unequal 
breadth.  It  is  bounded  on  the  north  by  the  Alps, 
which  feparate  it  from  the  cantons  of  Berne  and  Uri,  on 
the  ead  by  the  mountains  of  Forche,  on  the  fouth  by 
the  duchy  of  Milan  and  the  Val  d’Aode,  and  on  the 
wed  by  Savoy  and  the  republic  of  Geneva.  The  inha¬ 
bitants  profefs  the  Roman  Catholic  religion,  and  are  fub- 
jeft  to  the  (welling  of  the  throat  called  bronchocele : 


val 

and  idiots  are  faid  to  abound  among  them  more  than  in  Valantfa 
any  other  place  of  the  globe.  They  are  naturally  ■  it 
hardy,  enterprifing,  and  good-natured.  Valais  is  fur-  ^  a  ^tim' 
rounded  on  all  fides  by  very  high  mountains,  mod  of  1  —  — , . 
which  are  covered  with  perpetual  fnow.  The  foil  is 
fertile  in  corn,  wane,  and  fruits.  The  mufcat-wine, 
which  is  produced  here  is  excellent,  and  well  known  all  * 
over  Europe.  This  country  comprehends  55  large  pa- 
riihes,  with  one  bidiop.  The  religion  is  the  Roman  Ca¬ 
tholic. 

VAL  ANTI  A,  a  genus  of  plants  belonging  to  the  f 
clafs  polygamia,  and  in  the  natural  lydem  arranged  * 
under  the  41  d  order,  cjperifolia ?.  See  Botany  Index . 

VALENCIA,  a  province  of  Spain,  which  has  the 
title  of  a  kingdom  3  and  is  bounded  on  the  ead  and  fouth 
by  the  Mediterranean  fea,  on  the  north  by  Catalonia  * 
and  Arragon,  and  on  the  w?ed  by  New  Cadile  and  the 
kingdom  of  Murcia.  It  is  about  165  miles  in  length, 
and  63  in  breadth.  It  is  one  of  the  mod  populous  and  * 
agreeable  parts  of  Spain,-  enjoying  almod  a  perpetual 
fpring.  The  great  number  of  rivers  wherewith  it  is 
watered  renders  it  extremely  fertile,  particularly  in  fruits 
and  wine.  There  are  very  rugged  mountains  in  it, 
which  contain  mines  of  alum  and  other  minerals. 

Valencia,  a  city  of  Spain,  and  capital  of  the  king¬ 
dom  of  the  fame  name.  It  contains  about  12,000 
houfes,  befides  thofe  of  the  fuburhs  and  the  fummer- 
houfes  round  it.  It  has  an  univerfity,  and  an  archbi- 
diop’s  fee  3  and  w^as  taken  from  the  Moors  by  the 
Cbridians  in  the  13th  century.  The  town  is  handfoinc, 
and  adorned  with  very  fine  ftruflures.  It  is  not  very 
drong,  though  there  are  fome  badions  along  the  fides 
of  the  w^alls.  They  have  mar.ufa&ures  in  wrool  and  filk, 
which  bring  in  great  fums  to  the  inhabitants.  It  is 
feated  on  the  river  Guadalaviar,  over  which  there  are 
five  handfoxne  bridges  3  and  it  is  about  three  miles  from  . 
the  fea,  vrhere  there  is  a  harbour,  no  miles  north  of 
Murcia,  and  165  ead  by  fouth  of  Madrid.  This  city  « 
furrendered  to.  the  earl  of  Peterborough  in  the  year 
1703';  but  it  wras  lod  again  in  1707.  W.  Long.  o. 

10.  N.  Lat.  39. '23. 

VALENCIENNES,  an  ancient,  drong,  and  con-- 
fiderable  city  of  France,  in  the  department  of  the  North 
and  late  province  of  Hainault,  containing  about  20,000 
fouls.  The  Scheldt  divides  it  into  tw^o  parts.  It  is  a 
very  important  place  :  the  citadel  and  fortifications,  the-* 
W'orkofVaubap,v-ere  conftruided  byorder  of  Louis.  XIV. 
who  took  this  town  from  the  Spaniards.  It  wras  con¬ 
firmed  to  him  by  the  treaty  of  Nimeguen,  in  1678.  In 
1 793 ?  d  furrendered  to  the  allies  after  a  fevere  fiege, 
but  was  afterwards  abandoned  3  and  is  now  in  poffeflion 
of  the  French.  Befides  lace,  this  city  is  noted  for  ma- 
nufa£lories  of  woollen  duffs  and  very  fine  linens.  It  is 
20  miles  weft-fouth-wed  of  Mons,  17  north-ead  of  Cam- 
bray,  and  1 20  north-ead  by  north  of  Paris.  E.  Long. 

3.  37.  N.  Lat.  50.  2 1 . 

VALENS,  Flavius,  emperor  of  the  Ead,  a  great 
patron  of  the  Arians.  Killed  bv  the  Goths  in  the  year 
379.  See  Constantinople,  N°  76. 

VALENTIN  I  AN  I.  emperor  of  the  Wed,  a  re¬ 
nowned  warrior,  but  a  tyrant  over  his  fubjedts.  See 
Rome,  ^523. 

ValentiniaN  II.  emperor  of  the  Wed,  a  prnce  ce¬ 
lebrated  for  his  virtues,  and  above  all  for  his  modera* 
tion  3  ye£  a  cor.fpiracy  was  formed  againd  him  by  Ar- 
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Valentini-  Togaftes,  the  commander  in  chief  of  his  armies; ;  and  he 
\vas  ftr  angled  in  the  year  392.  See  Rome,  N°  536. 
VALENTINI  ANS,  in  church  hiftory,  a  led  of 
■i.Chriitian  heretics,  who  fprung  up  in  the  fecond  century, 
and  were  fo  called  from  their  leader  Valentinus. 

The  Valentinians  were  only  a  branch  of  the  Gnoflics, 
who  realized  or  perfonified  the  Platonic  ideas  concern¬ 
ing  the  Deity,  whom  they  called  Pleroma  or  Plenitude. 
Their  fyftem  was  this  :  the  firft:  principle  is  Bythos,  i.  e. 
Depth,  which  remained  many  ages  unknown,  having 
with  it  Ennoe  or  Thought,  and  Sige  or  Silence ;  from 
thefe  fprung  the  Nous  or  Intelligence,  which  is  the  only 
fon,  equal  to  and  alone  capable  of  comprehending  the 
Bythos;  the  filter  of  Nous  they  called  Aletheia  or 
Truth;  and  thefe  conftituted  the  firft  quaternity  of 
aeons,  which  were  the  fource  and  original  of  all  the 
reft  :  for  Nous  and  Aletheia  produced  the  World  and 
Life;  and  from  thefe  two  proceeded  Man  and  the 
Church.  But  befides  thefe  8  principal  aeons,  there  were 
22  more ;  the  laft  of  which,  called  Sophia ,  being  de- 
firous  to  arrive  at  the  knowledge  of  Bythos,  gave  her- 
felf  a  great  deal  of  unealineis,  which  created  in  her 
Anger  and  Fear,  of  which  was  born  Matter.  But  the 
Horos  or  Bounder  flopped  her,  preferved  her  in  the 
Pleroma,  and  reftored  her  to  Perfe&ion.  Sophia  then 
produced  the  Chrift  and  the  Holy  Spirit,  which  brought 
the  aeons  to  their  laft  perfection,  and  made  every  one  of 
them  contribute  their  utmoft  to  form  the  Saviour.  Her 
Eothymefe,'  or  Thought,  dwelling  near  the  Pleroma, 
perfe&ed  by  the  Chrift,  produced  every  thing  that  is  in 
the  world  by  its  divers  paflions.  The  Chrift  fent  into 
it  the  Saviour,  accompanied  with  angels,  who  delivered 
it  from  its  paflions,  without  annihilating  it:  from  thence 
was  formed  corporeal  matter.  And  in  this  manner  did 
they  romance  concerning  God,  nature,  and  the  myfteries 
of  the  Chriftian  religion. 

VALERIAN,  or  Valerianus,  Publius  Licinius , 
emperor  of  Rome,  remarkable  for  his  captivity  and 
cruel  treatment  by  Sapor  I.  king  of  Perfia.  See  Rome, 
N°  491. 

VALERIANA,  a  genus  of  plants  belonging  to  the 
clafs  triandria,  and  in  the  natural  fyftem  arranged  under 
the  48th  order,  aggregate.  See  Botany  and  Materia 
Medica  Index. 

VALERIUS  Maximus,  a  Latin  hiftorian,  fprung 
from  the  families  of  the  Valerii  and  Fabii,  which  made 
him  take  the  name  of  Valerius  Maximus.  He  ftudied 
polite  literature,  and  afterwards  followed  Sextus  Pam- 
pey  to  the  wars.  At  his  return  he  compofed  an  account 
of  the  a&isns  and  remarkable  fayings  of  the  Romans 
and  other  great  men  ;  and  dedicated  that  work  to  the 
emperor  Tiberius.  Many  of  the  learned  think  that  this 
is  the  fame  that  is  now  extant,  and  bears  the  name  of 
Valerius  Maximus  ;  but  others  maintain,  that  what  we 
have  now  is  only  an  abridgment  of  the  work  written  by 
this  celebrated  hiftorian,  and  that  this  abridgment  was 
made  by  one  Nepotian  of  Africa.  However,  this  work 
is  well  written,  and  contains  a  great  number  of  memor¬ 
able  actions  performed  by  the  Greeks  and  Romans  that 
are  worthy  of  being  read. 

VALET,  a  French  term,  ufed  as  a  common  name 
for  all  domeftic  men  fervants  employed  in  the  more  fer- 
vile  offices,  as  grooms,  footmen,  coachmen,  &c.  But 
with  us  it  is  only  ufed  in  the  phrafe  valet  de  chambre , 
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which  is  a  fervant  whofe  office  is  to  drefs  and  undrefs  V&Iett* 
his  mailer,  &c.  (1 

VALETTA,  a  city  of  Malta,  and  capital  of  the  Vawkrugh« 
ifland  (fee  Malta,  N°  26.).  It  is  iituated  in  E.  Long.  # 

14.  34.  N.  Lat.  35.  54. 

VALETUDINARY,  among  medical  writers,  de¬ 
notes  a  perfon  of  a  weak  and  fickly  conftitution,  and  fre¬ 
quently  out  of  order. 

VALID,  in  Law,  an  appellation  given  to  a&s,  deeds, 
tranfadlions,  &c.  which  are  clothed  with  all  the  forma¬ 
lities  requifite  to  their  being  put  into  execution,  and  to- 
their  being  admitted  in  a  court  of  juftice. 

VALLADOLID,  an  ancient,  large,  and  handfome 
city  of  Spain,  in  Old  Caftile,  and  capital  of  a  principa¬ 
lity  of  the  fame  name,  with  a  bithop’s  fee  and  an  uni- 
verfity.  It  isfurrounded  with  ftrong  walls,  embellifhed 
with  handfome  buildings,  large  public  fquares,  piazzas, 
and  fountains;  containing  11,000  houfes,  with  fine 
long  and  broad  ftreets,  and  high  houfes,  adorned  with 
balconies.  There  is  a  fquare  in  the  middle  of  the  city, 
furrounded  with  handfome  brick  houfes,  having  under 
them  piazzas,  where  people  may  walk  dry  in  all 
weathers.  Within  thefe  piazzas  merchants  and  tradef- 
men  keep  their  (hops.  All  the  houfes  are  of  the  fame 
height,  being  four  ftories;  and  there  are  balconies  at 
*  every  window,  of  gilt  iron.  In  the  whole  there  are  70 
monafteries  and  nunneries  ;  the  fineft  of  which  is  that  of 
the  Dominicans,  remaikable  for  its  church,  which  is 
one  of  the  mod  magnificent  in  the  city.  The  kings  re- 
fided  a  long  while  at  this  place ;  and  the  royal  palace, 
which  ftill  remains,  Is  of  very  large  extent,  though  but 
two  ftories  high  ;  within  are  fine  paintings  of  various 
kinds,  and  at  one  of  the  corners  a  curious  clock,  made 
in  the  fame  manner  as  that  of  Straftmrg.  The  envi¬ 
rons  of  the  city  are  a  fine  plain,  covered  with  gardens, 
orchards,  vi  eyards,  and  meadows.  It  is  feated  on  the 
rivers  Efcurva  and  Pefuerga,  in  W.  Long.  4.  25:  N. 

Lat.  41.  50. 

VALUE,  in  Commerce ,  denotes  the  price  or  worth 
of  any  thing. 

VALVE,  in  Hydraulics ,  Pneumatics,  &c.  is  a  kind 
of  lid  or  cover  of  a  tube  or  vefi’el  io  contrived  as  to  open 
one  way,  but  which,  the  more  forcibly  it  is  preffed  the 
other  way,  the  clofer  it  ftiuts  the  aperture  ;  fo  that  it 
either  admits  the  entrance  of  a  fluid  into  the  tube  or 
veflel,  and  prevents  its  return  ;  or  admits  its  efcape,  and 
prevents  its  re-entrance. 

Valve,  in  Anatomy,  a  thin  membrane  applied  on  fe- 
veral  cavities  and  veffels  of  the  body,  to  afford  a  paffage 
to  certain  humours  going  one  way,  and  prevent  their 
reflux  towards  the  place  from  whence  they  came. 

VAMPYRE,  a  fpecies  of  bat.  See  VesferTILIO, 
Mammalia  Index. 

VAN,  a  term  derived  from  the  French  avant  or  a - 
vaunt,  fignifying  before  or  foremoft  of  any  thing  :  thus 
we  fay,  the  van-guard  of  the  army,  &c. 

VANBRUGH,  SIR  John,  a  celebrated  Englilh  dra¬ 
matic  waiter  and  architect,  was  defeended  of  a  family  in 
Chefhire  which  came  from  France,  though  by  his  name 
he  appears  to  have  been  originally  of  Dutch  extraction. 

He  wras  born  about  the  middle  of  the  reign  of  Charles 
II.  and  received  a  liberal  education.  His  firft  comedy, 
called  the  Relapfe  or  Virtue  in  Danger,  was  aCted  in  the 
year  1697  with  great  applaufe ;  which  gave  him  fuch 
encouragement, 
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Vafiddlia  encouragement,  that  he  wrote  eleven  mere  ’  comedies. 

Vandyck.  was  ^l'ien<^  of  Mr  Congreve,  whole  genius  was 

i y— «,j  naturally  turned  for  dramatic  performances  ;  and  thefe 
two  gave  new  life  to  the  Engliffi  ftage,  and  reftored  its 
linking  reputation.  Sir  John  was  aifo  elteemed  an  able  ar- 
chitedl.  Under  his  direction  was  railed  Blenheim-houfe 
in  Oxfordfhire.  He  died  in  1726. 

VANDELLIA,  a  genus*of  plants  belonging  to  the 
xlafs  didynamia.  See  Botany  Index . 

VAN-Diemen’s  land.  See  Diemen. 

VANDYCK,  Sir  AKthony,  a  celebrated  painter, 
Was  born  at  Antwerp  in  the  year  1599.  After  giving 
early  proofs  of  his  genius,  he  became  the  difciple  of  the 
illuftrious  Rubens.  In  the  church  of  the  Auguftines  at 
Antwerp,  at  the  high  altar,  is  a  celebrated  pidlure  of 
Rubens,  reprefenting,  in  one  part,  the  Virgin  Mary 
fitting  with  the  child  Jefus  in  her  lap,  and  in  another 
part  feveral  faints,  male  and  female,  Handing.  The 
breafi  of  one  of  thefe,  St  Sebaftian,  is  faid  to  have  been 
painted  by  Vandyck  when  he  was  only  a  difciple  of 
Rubens.  .  This  great  mailer  being  engaged  one  day 
abroad,  his  difciples  went  into  his  painting-room,  where, 
after  having  been  fome  time  employed  in  admiring  his 
works,  they  began  to  play  or  romp  in  fuch  a  manner, 
that  the  bread  of  St  Seballian,  which  was  not  yet  dry, 
was  brulhed  away  by  a  hat  thrown  at  random.  This 
accident  put  an  end  to  their  play :  they  wrere  very 
anxious  to  reftore  it,  fearing  that  if  Rubens  difeovered 
it  they  (hould  all  be  difearded.  At  length  it  was 
agreed  that  Anthony  {hould  undertake  to  mend  the 
faint’s  bread.  In  fhort,  taking  his  mailer’s  pallet  and 
brulhes,  he  fucceeded  fo  well  that  his  companions  ima¬ 
gined  Rubens  would  overlook  it.  They  were  miftakenj 
for  Rubens  at  his  return  knew  immediately  that  fome 
one  had  touched  upon  his  performance  :  calling  his  dif¬ 
ciples,  he  a  Iked  them  why  any  one  had  dared  to  meddle 
with  his  painting  >  They  were  fome  time  doubtful 
whether  they  fhould  confefs  or  deny  the  fad.  Threats 
at  length  prevailed:  they  owned  that  Vandyck  had 
thrown  his  hat  upon  it.  Upon  this,  clofeting  Vandyck, 
mftead  of  chiding  him,  he  told  him,  that  “  it  was  pro¬ 
per  and  even  neceffary  for  him  to  travel  into  Italy,  the 
only  fchool  that  produced  excellent  painters.’*  By  this 
advice,  and  with  the  affiftance  ot  his  mailer,  he  fet  out 
for  Italy,  about  the  year  1621,  being  then  about  21  or 
22  years  of  age.  Having  {laid  a  iliort  time  at  Rome, 
he  removed  to  Venice,  where  he  attained  the  beautiful 
colouring  of  Titian,  Paul  Veronefe,  and  the  Venetian 
Ichool. 

After  a  few  years  he  returned  to  Flanders,  with  fo 
noble,  fo  eafy,  and  natural  a  manner  of  painting,  that 
Titian  himfelf  was  hardly  his  fuperior  :  and  no  other 
mailer  could  equal  him  in  portraits.  Soon  after  his  re¬ 
turn,  he  accidentally  met  with  D.  Teniers,  who  accofl- 
ed  him  with  great  politenefs,  and  aiked  him  whether  he 
had  much  bufinefs  fince  he  came  from  Rome  ?  «  What 
bufinefs,  think  you,  can  I  have  had  time  to  do  (replied 
Vandyck)  ?  Iam  only  juft  arrived  here.  Would  you 
believe,  that  I  offered  to  draw  that  fat  brewer’s  pi&ure 
who  juft  paffed  by  us  for  two  piftoles,  and  that  the 
looby  laughed  in  my  face,  faying  it  was  too  dear  ?  I  af- 
fure  you,  that  if  the  cards  do  not  turn  up  better,  I  {hall 
make  no  long  flay  at  Bruffels.”  Soon  after  this,  he 
painted  thofe  two  famous  piflures,  the  Nativity  and  a 
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dying  Chrift  ;  the  firft  in  the  parifh-churcli,  the  fecond  Vandyck 
in  that  of  the  Capuchins,  at  Termond.  |l 

Vandyck,  finding  he  could  not  make  a  fortune  in  his  tVar^atlon*< 
own  country,  took  a  refolution  of  going  over  into  Eng-  * 
land.  Accordingly  he  boAowed  iome  guineas  of  Te¬ 
niers,  and  fet  out,  furnifhed  with  letters  of  recommenda¬ 
tion.  His  fuperior  genius  foon  brought  him  into  great 
reputation  \  and  above  all,  he  excelled  in  portraits, 
which  he  drew  with  an  inconceivable  facility,  and  for 
which  he  charged  a  very  high  price,  according  to  the 
mflrudlions  which  had  been  given  him  on  that  head. 

It  is  affirmed,  that  for  fome  of  them  he  received  400 
guineas  apiece.  He  foon  found  himfelf  loaded  with 
honours  and  riches  ;  and  as  he  had  a  noble  and  gener¬ 
ous  heart,  he  lived  equal  to  his  fortune.  He  married 
a  daughter  of  the  lord  Ruthven,  earl  of  Gowry  ;  and, 
though  ffie  had  but  little  fortune,  maintained  her  in  a 
ftyle  fui table  to  her  birth.  He  generally  kept  a  mag¬ 
nificent  equipage,  and  a  numerous  retinue.  He  died  in 
1641,  at  the  age  of  42,  leaving  property,  it  is  faid,  to 
the  amount  of  40,000!.  fterling. 

VANE,  a  thin  flip  of  bunting  hung  to  the  maft-head, 
or  fome  other  confpicuous  place  in  the  ffiip,  to  ftiow  the 
direction  of  the  wind.  It  is  commonly  fewed  upon  a 
wooden  frame  called  th cjock,  which  contains  two  holes 
whereby  to  flip  over  the  fpindle,  upon  which  it  turns 
about  as  the  wind  changes. 

VANILLA,  or  Vanxllo.  See  Efidendrum,  Bo¬ 
tany  Index . 

VAPOUR,  in  Philofophy the  particles  of  bodies 
rarefied  by  heat,  and  thus  rendered  fpecifically  lighter 
than  the  atmofphere,  in  which  they  rife.  See  Evapo¬ 
ration,  and  Heat,  Chemistry  Index. 

Vapoors,  in  Medicine ,  otherwife  called  hypochon* 
driafis  or  fpleen.  See  Medicine,  N°  276  and  321. 

VAPOUR-Bath,  in  Chemijiry ,  a  term  applied  to  * 
chem ill’s  bath  or  heat,  in  which  a  body  is  placed  fo  as 
to  receive  the  fumes  of  boiling  water. 

We  alfo  ufe  the  term  vapour-bath,  when  a  fick  per- 
fon  is  made*  to  receive  the  vapours  arifing  from  fome 
liquid  matter  placed  over  a  fire.  Many  contrivances- 
have  been  propofed  for  this  purpofe  ;  and  their  expedi¬ 
ency  and  utility  are  belt  known  to  thofe  who  are  con- 
verfant  in  this  bufinefs.  A  late  writer  has  fuggefted  a 
new  conftruaion  of  vapour  baths }  and  the  whole  ap¬ 
paratus  is  reduced  to  a  tin-boiler,  tin  pipes  wrapped  in 
flannel,  and  a  deal  box  with  a  cotton  cover,  for  the  re¬ 
ception  of  the  body  and  circulation  of  the  vapour. 

VARI,  in  Medicine ,  little,  hard,  and  ruddy  tumors, 
which  frequently  infeft  the  faces  of  young  perfons  of  a 
hot  temperament  of  body. 

VARIATION  of  the  Compafs,  is  the  deviation  of 
the  magnetic  or  mariner’s  needle  from  the  meridian  or 
true  north  and  fouth  line.  On  the  continent  it  is  call¬ 
ed  the  declination  of  the  magnetic  needle  ,  and  this 
is  a  better  term,  for  reafons  which  will  appear  by  and 
by. 

.  J*aye  given  the  general  fatfts  relating  to  magne« 
tic  variation  under  the  article  Magnetism,  N°  19.  j 
and  under  the  articles  Compass,  and  Azimuth  Compass, 
we  have  noticed  the  methods  of  alcertaining  the  varia¬ 
tion  at  any  particular  time  or  place.  We  fhall  here 
only  give  a  fhort  hiftorical  account  of  the  progreffive 
difeoveries  refpe<fling  magnetic  variation,  and  notice 
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Variation,  the  explanations  that  have  been  offered  to  account  for 
1  this  phenomenon. 

About  the  time  that  the  polarity  of  the  magnet  was 
Erf!  obferved  in  Europe,  the  magnetic  dire&ion,  both  in 
Europe  and  in  China,  was  nearly  in  the  plane  of  the  me¬ 
ridian.  It  was  therefore  an  ineftimable  prefent  to  the 
mariner,  giving  him  a  fure  direction  in  his  courle 
through  the  pathlefs  ocean.  But  by  the  time  that  the 
■European  navigators  had  engaged  in  their  adventurous 
voyages  to  far  diftant  thores,  the  deviation  of  the  needle 
from  the  meridian  was  very  fenfible  even  in  Europe. 
The  fon  o£  Columbus  pofitively  fays,  that  it  was  obfer¬ 
ved.  by  his  father  in  his  fir  ft  voyage  to  America,  and 
made  his  companions  fo  anxious  left  they  fhould  not 
find  the  way  back  again  to  their  own  country,  that  they 
mutinied  and  refufed  to  proceed.  It  is  certain  that 
Gonzales  Oviedo  and  Sebaftian  Cabot  obferved  it  in 
.their  voyages.  Indeed  it  could  not  poftibly  efcape 
them  ;  for  in  fome  parts  of  their  feveral  tracks  the 
needle  deviated  above  250  from  the  meridian  ;  and  the 
rude  ft  dead  reckoning,  made  on  the  fuppofition  of  the 
needle  pointing  due  north  and  fouth,  mu  ft  have  thrown 
the  navigators  into  the  utmoft  confufion.  We  know 
that  fpherical  trigonometry  was  at  that  time  abundantly 
familiar  to  the  mathematicians  of  Europe,  and  that  110 
.per  fon  pretended  to  take  the  command  of  a  Ihip  bound 
to  a  diftant  port  that  was  not  much  more  informed  in 
jthis  fcience  than  mod  mafters  of  ftiips  are  at  prefent. 
The  deviation  of  the  compafs,  however,  was  not  gene¬ 
rally  allowed  by  mathematicians,  who  had  not  yet  be¬ 
come  fenfible  of  the  neceftity  of  quitting  the  Ariftote- 
lian  trammels,,  and  inveftigating  nature  by  experiments. 
They  chofe  rather  to  charge  the  navigators  with  inac¬ 
curacy  in  their  obferva lions  than  the  fchoolmen  with 
errors  in  principles.  Pedro  de  Medina  at  Valladolid, 
in  his  Arte  de  Naviggar ,  publilhed  in  1545,  denies  the 
.variation  of  the  compafs.  But  the  concurring  reports 
of  the  commanders  of  (hips  on  diftant  voyages,  in  a  few 
.years,  obliged  the  landfmen  in  their  clofets  to  give  up 
the  point }  and  Martin  Cortez,  in  a  treatife  of  naviga¬ 
tion,  printed  at  Seville  before  1556,  treats  it  as  a  thing 
completely  eftabliilied,  and  gives  rules  and  inftruments 
for  difeovering  its  quantity.  About  the  year  1580 
Norman  published  his  dilcovery  of  the  dip  of  the  needle, 
and  fpeaks  largely  of  the  horizontal  deviation  from  the 
plane  of  the  meridian,  and  attributes  it  to  the  attr'a&ion 
of  a  point,  not  in  the  heavens,  but  in  the  earth,  and 
deferibes  methods  by  which  he  hoped  to  find  its  place. 
To  the  third,  and  all  the  fubfequent  editions  of  Nor¬ 
man’s  book  (called  the  New  Attra&he ),  was  fubjoined  a 
differtation  by  Mr  Burroughs,  comptroller  of  the  navy, 
on  the  variation  of  the  compafs,  in  which  are  recorded 
the  quantity  of  this  deviation  in  many  places  \  and  he 
laments  the  obftacle  which  it  caufes  to  navigation  by  its 
total  uncertainty  previous  to  obfervation.  The  author 
indeed  offers  a  rule  for  computing  it,yz  priori ,  founded 
on  fome  conje&ure  as  to  its  caufe  ;  but,  with  the  mo- 
defty  and  candour  of  a  gentleman,  acknowledges  that 
this  is  but  a  guefs,  and  intreatc  all  navigators  to  be  afii- 
duous  in  their  obfervations,  and  ready  in  communicat¬ 
ing  them  to  the  public.  Accordingly  obfervations  were 
liberally  contributed  from  time  to  time,  and  were  pu¬ 
biifhed  in  the  fubfequent  treatifes  on  navigation. 

But  in  1635  the  mariners  were  thrown  into  a  new 
and  great  perplexity,  by  the  publication  of  a  Difcourfe 
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Mathematical  on  the  Variation  of  the  Magnetical  Needle ,  VamtioiW 
by  Mr  Henry  Gillebrand,  Grefham  profeffor  of  aftrono-  u‘ 
my.  He  had  compared  the  variations  obferved  at  Lon¬ 
don  by  Burroughs,  Gunter,  and  himfelf,  and  found 
that  the  north  end  of  the  mariner’s  needle  was  gradual¬ 
ly  drawing  more  to  the  weftward.  for  Norman  and 
Burroughs  had  obferved  it  to  point  about  ii-|  degrees 
to  the  eaft  of  north  in  1580  j  Gunter  found  its  devia¬ 
tion  only  in  1622,  and  he  himfelf  had  obferved 
only  40  in  1634  \  and  it  has  been  found  to  deviate  more 


and  more  to  the  weftward  ever  fince,  as  may  be  feen 
from  the  tables  given  under  Magnetism. 

Mr  Bond,  teacher  of  mathematics  in  London,  and 
employed  to  edit  and  improve  the  impreftions  of  Uw  po¬ 
pular  treatifes  of  navigation,  about  1  650,  declared,  in  a 
work  called  the  “  Seaman’s  Kalendar,”  that  he  had 
difeovered  the  true  progrefs  of  the  deviation  of  the  com¬ 
pafs  j  and  publilhed  in  another  work,  called  the  “  Lon¬ 
gitude  Found,”  a  table  of  the  variation  for  50  years. 

This  was,  however  a  gratuitous  prognoftication,  not 
founded  on  any  well-grounded  principles  ;  and  though 
it  agreed  very  well  with  the  obfervations  made  in  Lon¬ 
don^  which  fhowed  a  gradual  motion  to  the  weftward  at 
the  rate  of — .  1 2'  annually,  by  no  means  agreed  with 
the  obfervations  made  in  other  places.  See  Phil.  Tranf. 

1668. 

But  this  news  foon  loft  its  credit  :  for  the  inconfift- 
ency  with  obfervation  appeared  more  and  more  every 
day,  and  all  were  anxious  to  difeover  fome  general  rule, 
by"  which  a  near  guefs  at  leaft  might  be  made  as  to  the 
dire&ion  of  the  needle  in  the  moft  frequented  Teas. 
Halley  recommended  the  matter  in  the  moft  earneft 
manner  to  the  attention  of  government j  and,  after 
much  unwearied  folicitation,  obtained  a  fhip  to  be  fent 
on  a  voyage  of  difeovery  for  this  purpofe.  He  got  the 
command  of  this  fhip,  in  which  he  repeatedly  traverfed 
the  Atlantic  ocean,  and  went  as  far  as  the  50th  degree 
of  fouthern  latitude.  See  his  very  curious  fpeculations 
on  this  fubje£t  in  the  Phil.  Tranf.  1683  and  1692. 

After  he  had  colle&ed  a  prodigious  number  of  obfer¬ 
vations  made  by  others,  and  compared  them  with  his 
own,  he  publiftied  in  1700  a  fynoptical  account  of  them 
in  a  very  ingenious  form  of  a  fea  chart,  where  the  ocean 
was  crofted  ‘by  a  number  of  lines  paffing  through  thole 
planes  where  the  compafs  had  the  fame  deviation. 

Thus,  in  every  point  of  one  line  there  was  no  variation 
in  1 700 }  in  every  point  of  another  line  the  compafs 
had  20°  of  eaft  variation  *,  and  in  every  point  of  a  third 
line  it  had  20e  of  weft  variation.  Thefe  lines  have 
fince  been  called  Halleyan  lines ,  or  curves.  This  chait 
was  received  with  univerfal  applaufe,  and  was  undoubt¬ 
edly  one  of  the  moft  valuable  prefents  that  fcience  has 

made  to  the  arts.  ' 

The  polarity  of  the  magnetic  needle,  and  a  general 
though  intricate  connexion  between  its  pofitions  in  all 
parts  of  the  world,  naturally  makes  the  philofopher  fpe- 
culate  about  its  caufe.  We  fee  that  Cortez  aferibed  it 
to  the  attraaion  of  an  eccentric  point,  and  that  Bond 
thought  that  this  point  was  placed  not  in  the  heavens, 
but  in  the  earth.  Xhis  notion  made  the  balls  of  the  fa¬ 
mous  Theory  of  Magnetifrn  of  Dr  Gilbert  of  Colchcf- 
ter.  See  Magnetism,  N®  71. 

Gilbert’s  theory  may  be  underftood  from  the  follow¬ 
ing  general  propofition.  .  t  1 

Let  NS  (fig.  1.)  be  a  magnet,  of  which  N  is  tne 

north  Fig.  1. 
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Variation,  north  and  S  the  fouth  pole  :  Let  ns  be  any  oblong 


piece  of  iron,  poifed  on  a  point  c  like  a  compafs  needle. 
It  will  arrange  itfelf  in  a  pofition  ncs  precifcly  the 
fame  with  that  which  would  be  affumed  by  a  compafs 
needle  of  the  fame  fize  and  fhape,  having  n  for  its  north 
and  s  its  fouth  pole.  And  while  the  piece  of  iron  re¬ 
mains  in  this  pofition,  it  will  be  in  all  refpeds  a  magnet 
limilar  to  the  real  compafs  needle.  The  pole  n  will  at- 
traft  the  fouth  pole  of  a  fmall  magnetifed  needle,  and 
repel  its  north  pole.  If  a  paper  be  held  over  n  s,  and 
line  iron-filings  be  ft  re  wed  on  it,  they  will  arrange 
themfelves  into  curves  ifluing  from  one  of  its  ends  and 
terminating  at  the  other,  in  the  fame  manner  as  they 
will  no  when  ftrewed  on  a  paper  held  over  a  real  com- 
pafs  needle..  But  this  magnetifm  is  quite  temporary ; 
lor  if  the  piece  of  iron  n  s  be  turned  the  other  way, 
placing  n  where  j-  now  is,  it  will  remain  there,  and  will 
exhibit  the  fame  phenomena.  We  may  here  add,  (hat 
if  n  s  be  almoft  infinitely  fmall  in  comparifon  of  NS 
the  line  n  s  will  be  in  fuch  a  pofition  that  if  s  a,  sb  be’ 
drawn  parallel  toNr,  Sc,  we  (hall  have  so  tori,  as 
the  force  of  the  pole  N  to  the  force  of  the  pole  S. 
And  this  is  the  true  caufe  of  that  curious  difpofition  of 
iron-filings  when  ftrewed  round  a  magnet.  Each  frag¬ 
ment  becomes  a  momentary  magnet,  and  arranges  itfelf 
m  the  true  magnetic  direftion,  and  when  fo  arranged 
attraas  the  two  adjoining  fragments,  and  co-operates 
Witt  the  forces,  which  alfo  arrange  them.  We  throw 
this  out  to  the  ingenious  mechanician  as  the  foundation 
C0”?t,l%  thcory  of  the  magnetical  phenomena. 
When  the  filings  are  infinitely  fine,  the  curves  NcS 
have  this  property,  that,  drawing  the  tangent  ncs,  we 
always  have  s  a  :  s  b  —  force  of  N  :  force  of  S  ;  and 
thus  we  may  approximate  at  pleafure  to  the  law  of  mag¬ 
netic  attrafhon  and  repulfion.  The  theory,  of  which 
an  outline  is  given  under  Magnetism,  is  founded  on 
this  principle,  and  applies  with  fuccefs  to  every  pheno- 
menon  yet  obferved.  * 

Now,  to  apply  this  theory  to  the  point  in  hand _ 

Let  ns  (fig  2.)  be  a  fmall  compafs  needle,  of  which  n 
ts  the  north  and  a  the  fouth  pole  :  let  this  needle  be 
poifed  horizontally  on  the  pin  cd ;  and  let  n' s’  be  the 
pofition  of  the  dipping  needle.  Take  any  long  bar  of 
common  iron  and  hold  it  upright,  or  nearly  fo,  as  re- 
nn^"ted ^  ^B‘  Jhe  lo'ver  end  B  will  repel  the 
nr!  j.and  7  attl;aft  the  P°le  T>  thus  exhibiting  the 
properties  of  a  north  pole  of  the  bar  AB.  Keeping  B 

ts  place,  turn  the  bar  round  B'  as  a  centre,  till  it 
come  into  the  pofition  A'B'  nearly  parallel  to  n' s'. 

B'  wifo  hhICrVe|  C°mpaflnecdle  n  attraft  the  end 
B  with  either  pole  n  or  a  when  B'A'  is  in  the  pofition 

L  *  perpendicular  to  the  d  reftion  n'  s'  of  j;  •  ” 

"ri‘f :  “d  c.«  ‘,t  X? 

B  A,  the  upper  end  B'  will  (how  itfelf  to  be  a  fouth 
pole  by  atti  adhng  n  and  repelling  j-.  This  beautiful  ex 

.«73 

.anh  induces  , 

cdely  as  a  common  magnet  would  do.  Therefore  (fa vs 

t?flh?  be  !l.lndu“s  P^anem  magnetifm  on  magne- 
•tifable  ores  of  iron,  fuch  as  loadftonesf  in  the  fame  man- 

mluVr  griat  ,l0a-dft°ne  WOUld  d0  ’  and  &  affedlsThe 
magne tifm  already  imparted  to  a  piece  of  tempered  fteel 

piecifely  as  any  other  great  magnet  would. 

VOL.  A  A.  Fart  II. 


1  VAR 

Iheiefore  the  needle  of  the  mariner’s  compafs  in  Variation, 
every  part  of  the  world  arranges  itfelf  in  the  magnetPd 1 — "V- — 1 
direction,  fo  that  if  poifed  as  a  dipping  needle  fbould  be, 
it  will  be  a  tangent  to  one  of  the  curves  NcS  of  fig.  i’ 

The  horizontal  needle  being  fo  poifed  as  to  be  capable* 
of  playrngciniy  in  a  horizontal  plane,  will  only  arrange 
KMtnt^plane  of  the  triangle  NrS.  That  end  of  it 
which  has  the  lame  magnetifm  with  the  fouth  pole  S  of 
the  great  magnet  included  in  the  earth  will  be  turned 
towards  its  north  pole  N.  Therefore  what  we  call  the 
north  pole  of  a  needle  or  magnet  really  has  the  magne- 
tilm  of  the  fouth  pole  of  the  great  primitive  magnet. 

If  the  line  NS  be  called  the  axis,  and  N  and  S  the 
poles  of  this  great  magnet,  the  plane  of  any  one  of 
thefe  curves  N  cS  will  cut  the  earth’s  furface  in  the 
circumference  of  a  circle,  great  or  fmall  according  as 
the  plane  does  or  does  not  pafs  through  the  centre  of  the 
earth. 

Dr  Halley’s  firft  thought  was,  that  the  north  pole  of 
the  great  magnet  or  loadftone  which  was  included  in  the 
bowels  of  the  earth  was  not  far  from  .Baffin’s  bay,  and 
its  fouth  pole  in  the  Indian  ocean  fouth. weft  from  New 
Zealand.  But  he  could  not  find  any  pofitions  of  thefe 
two  poles  which  would  give  the  needle  that  particular 
pofition  which  it  was  obferved  to  affume  in  different 
parts  of  the  world  j  and  he  concluded  that  the  great 
terreftrial  loadftone  had  four  irregular  poles  (a  thing  not 
unfrequent  in  natural  loadftones,  and  eafily  producible  at 
pleafore),  two  of  which  are  ftronger  and  two  weaker. 

V\  hen  the  compafs  is  at  a  great  diftance  from  the  two 
north  poles,  it  is  affefted  fo  as  to  be  direfted  nearly  in 
a  plane  palling  through  the  ftrongeft.  But  if  we  make 
it  approach  much  more  to  the  weakeft,  the  greater  vici¬ 
nity  will  compenfate  for  the  fmaller  abfolute  force  of  the 
weak  pole,  and  occafion  confiderable  irregularities.  The 
appearances  are  favourable  to  this  opinion.  If  this  be 
the  real  conftitution  of  the  great  magnet,  it  is  almoft  a 
deiperate  talk  to  afeertain  by  computation  what  will  be 
the.  pofition  of  the  needle.  Halley  feems  to  have  de- 
lpaired  :  for  he  was  both  an  elegant  and  a  moil  expert 
mathemat|Cian,  and  it  would  have  coft  him  little  trouble 
to  afeertain  the  places  of  two  poles  only,  and  the  di- 
reition  which  thefe  would  have  given  to  the  needle. 

±>ut  to  fay  what  would  be  its  pofition  when  a£ted  on  by 
four  poles,  it  was  neceflary  to  know  the  law  by  which 
the  magnetic  aftion  varied  by  a  variation  of  diftance  • 
and  even  then,  the  computation  would  have  been  ex¬ 
ceedingly  difficult. 

In  order  to  account  for  the  change  of  variation,  Dr 
Halley  luppofes  this  internal  magnet  not  to  adhere  to 
the  external  11, ell  which  we  inhabit,  but  to  form  a  nu¬ 
cleus  or  kernel  detached  from  it  on  all  fides,  and  to  be 
lo  polled  as  to  revolve  freely  round  an  axis,  the  pofition 
ot  which  he  hopes  to  difeover  by  obfervation  of  the 
compafs.  Dr  Halley  imagined  that  the  nucleus  revol- 
ved  from  eaft  to  weft  round  the  fame  axis  with  the  earth, 
i  hus  the  poles  of  the  magnet  would  change  their  po- 
fitions  relatively  to  the  earth’s  furface,  and  this  would 
change  the  direction  of  the  compafs  needle. 

The  great  Euler,  whofe  delight  it  was  always  to  en¬ 
gage  in  the  mod  difficult  mathematical  refearches  and 
computations,  undertook  to  afeertain  the  pofition  of  the 

7  ,  ,lnoVeiy  P?rt  °f  tbe  earth-  His  dictation  on 

this  fubjeft  is  to  be  feen  in  the  13th  volume  of  the  Me¬ 
moirs  ol  the  Royal  Academv  of  Berlin^  and  is  exceed- 
3  ^  ingly 
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Variation,  jpgly  beautiful,  abounding  in  thofe  analytical  tours 
—“v  -^ct adrcjje  in  which  he  furpaffed  all  the  world.  He  has 
reduced  the  computation  to  a  wonderful  limplicity. 

He  found,  however,  that  four  poles  would  engage 
him  in  an  analyfis  which  would  be  exceffively  intricate, 
and  has  contented  himt’elf  with  computing  for  two  on¬ 
ly  ;  obferving  that  this,  fuppofition  agrees  fo  well  with 
observation,  that  it  is  highly  probable  that  this  is  the 
real  confiitution  of  the  terreftrial  magnet,  and  that  the 
coincidence  would  have  been  perfeft  if  he  had  hit  on 
the  due  pofitions  of  the  two  poles.  He  places  one  of 
them  in  lat.  7 6°  north,  and  long.  96°  weft  from  Tene- 
riffe.  The  fouth  pole  is  placed  in  lat.  j8Q  fouth,  and 
long.  158°  W’eft  from  Teneriffe.  Thefe  are  their  iitua- 
tions  for  1757.— Mr  Euler  has  annexed  to  his  differta- 
tion  a  chart  of  Halleyan  curves  fuited  to  thefe  aflump- 
tions,  and  fitted  to  the  year  1757. 

It  mull  be  acknowledged,  that  the  general  courfe  of 
the  variations  according  to  this  theory  greatly  fefembles 
the  real  ftate  of  things  ;  and  we  cannot  butown'ourfelves 
highly  indebted  to  this  great  mathematician  for  having 
made  fo  fine  a  firft  attempt.  He  has  improved  it  very 
confiderably  in  another  differtation  in  the  22d  volume 
of  thefe  memoirs.  Eut  there  are  ftill  fuch  great  dif¬ 
ferences,  that  the  theory  is  of  no  ufe  to  the  navigator, 
and  it  only  ferves  as  an  excellent  model  for  a  farther 
profecution  of  the  fubjeCt.  Since  that  time  another 
■large  variation  chart  has  been  publifhed,  fitted  to  a 
late  period  ;  but  the  public  has  not  fufficient  informa¬ 
tion  of  the  authorities  or  obfervations  on  which  it  Is 
founded. 

The  great  objefl  in  all  thefe  charts  is  to  facilitate  the 
difcovery  of  a  ihip’s  longitude  at  fea.  For  the  lines  of 
variation  being  drawn  on  the  chart,  and  the  variation 
und  the  latitude  being  obferved  at  fea,  we  have  only  to 
look  on  the  chart  for  the  interfeflion  of  the  parallel  of 
obferved  latitude  and  the  Halleyan  curve  of  obferved 
•variation.  This  interfe&ion  muft  be  the  place  of  the 
■fhip.  This  being  the  pucpofe,  the  Halleyan  lines  are 
of  gredt  fervice ;  but  they  do  not  give  vis  a  reedy  con¬ 
ception  of  the  direction  of  the  needle.  We  have  always 
to  Imagine  a  line  drawn  through  the  point,  Cutting  the 
meridian  in  the  -angle  correfponding  to  the  Halleyan 
line.  We  fhould  learn  the  general  magnetic  affe&ions 
of  the  globe  much  better  if  a  number  of  magnetic  me¬ 
ridians  were  drawn.  Thefe  are  the  iriterfeftions  of  the 
earth’s  furface  with  planes  pafling  through  the  magne- 
tical  axis,  cutting  one  another  in  angles  of  50  or  to9. 
This  would  both  fhowr  us  the  places  of  the  magnetic 
poles  much  more  clearly,  and  would,  in  every  place, 
/how  us  at  once  the  direction  of  the  needle.  In  all-thofe 
places  where  thefe  magnetic  curves  touch  the  meridians, 
there  is  no  variation  3  and  the  Variation  in  every  othet 
place  is  the  angle  contained  between  thefe  magnetic 
meridians  and  the  true  ones. 

The  program  of  a  work  of  this  kind  has  been  pub- 
lifhed  by  a  Mr  Churchman,  who  appears  to  have  en¬ 
gaged  in  the  inveftigation  with  great  zeal  and  confider- 
able  opportunities.  It  is  pretty  certain  that  the  north 
magnetic  pole  {or  point,  as  Mr  Churchman  calls  it)  is 
hot  far  removed  from  the  ftations  given  it  by  Halley 
and  Euler;  and  there  feems  no  doubt  bu^  that  in  the 
countries  between  Hudfon's  bay  and  the  weftern  coafts 
of  North  America  the  needle  will  have  every  pofition 
with  refpe'ft  to  the  terreftrial  meridian.,  fo  that  the  north 


end  of  a  compafs  needle  will  even  point  due  fouth  in  fe-  Variation - 
veral  places.  Almoft  every  thing  that  can  be  de fired 
in  this  inquiry  would  be  obtained  by  a  few  'well-choftn 
obfervations  made  in  thofe  regions.  It  would  be  of  imS- 
menfe  advantage  to  have  the  dips  afcertained  with  great 
precifion.  Thefe  would  enable  us  to  judge  at  what 
depth  under  the  furface  the  pole  is  fituated ;  for  the 
well-informed  mechanician,  who  will  lludy  ferioufly 
what  we  have  faid  about  the  magnetical  curves,  will  lee 
that  a  compafs  needle,  when  compared  with  the  great 
•terreftrial  magnet,  is  but  as  a  particle  of  iron-filings 
compared  to  a  very  large  artificial  magnet.  Therefore, 
from  the  pofition  of  the  dipping  needle,  we  may  infer 
the  place  of  the  pole,  if  the  law  of  magnetic  ad  ion  be 
given  ;  and  this  law  may  be  found  by  means  of  other 
experiments  which  we  could  point  out.  See  Magne¬ 
tism,  N°  80,  etfeq. 

Mr  Churchman  has  adopted  the  opinion  of  only  two 
poles.  According  to  him,  the  north  pole  was  (in  1800} 

■in  Lat.  58°  N.  and  Long.  1340  W.  from  Greenwich, 
very  near  Cape  Fair  weather  ;  and  the  fouth  pole  lies  in 
Lat.  58°  S.  and  Long.  165°  E.  from  Greenwich.  He 
alfo  imagines  that  the  north  pole  has  moved  to  the  eaft- 
ward,  on  a  parallel  of  latitude,  about  6j?  fince  the  be¬ 
ginning  of  the  19th  century  (from  1600),  and  concludes 
that  it  makes  a  revolution  in  1096. years.  The  fou th¬ 
em  pole  has  moved  lefs,  and  completes  its  revolution  in 
2289  yfeftrs.  This  motion  he  afcribes  to  fomfe  influences 
which  he  calls  magnetic  tides,  and  which  he  feems  to 
confider  as  celeftial.  This  he  infers  from  the  changes  of 
'variation.  He  announces  a  phyfical  theory  on  this  fub- 
jeft,  which,  be  fays,  enables  him  to  compute  the  varia¬ 
tion  with  precifion  for  any  time  paft  or  to  come  ;  and 
he  even  gives  the  procels  of  trigonometrical  computa¬ 
tion  illuftrated  by  examples.  Eut  as  this  publication 
(entitled  The  Magnetic  j  publifhed  for  the  author, 
by  Darton  and  Harvey,  1794)  is  only,  a  program,  he 
exprefles  himfelf  obfcurely,  and  fomOwhat  enigmatically, 
xefpedihg  his  theory.  Tie  fpefaks  of  the  influence  of 
•one  pole  being  greater  than  that  of  the  other  5  and  fay’s, 
that  in  this  cafe  the  magnetic  equator,  where  the  needle 
will  be  parallel  to  the  axis,  will  not  be  in  the  middle 
between  the  poles.  This  is  true  of  «  common  magnet. 

He  muft  therefore  abide  by  this  fuppofition  in  its  other 
confequences.  The  magnetic -meridians  muft  be  planes 
pafling  through  this  axis,  and  therefore  muft  be  circles 
on  the  furface  of  the  earth.  This  is  incompatible  with 
•the  obfervations;  nay,  his  charts  are  fo  in  many  places, 
particularly  in  the  Pacific  ocean,  where  the  variations 
by  his  chart  are  -three  times  greater  than  what  has  bteh 
obferved. — His  parallels  of  dip  are  'ftill  more  diffeient 
from  obfefvatidn,  -and  are  incompatible  with,  any  phe¬ 
nomena  that  could  be  produced  by  a  magnet  having 
but  two  poles.  His  rules  of  computation  are  exceed¬ 
ingly  exceptionable.  He  has  in  fa£t  but  one  example, 
and  that  fo  particular,  that  the  mode  ©f  computation 
will  not  apply  to  any  other.  This  circumftance  is  nqt 
taken  notice  of  in  the  enunciation  of  his  firft  problem  •> 
and  the  reader  is  made  to  imagine  that  he  has  got  a  rule 
for  computing  the  variation,  whereas  all  the  rules  of 
calculation  are  only  running  in  a  circle.  The  variation 
computed  for  the  port  of  St  Peter  and  Paul  in  Kamtf- 
chatka,  by  the  rule,  is  ten  times  greater  than  the  truth, 

For  our  own  part,  we  have  little  hopes  of  this  pro¬ 
blem  ever  being  fnbje&ed  to  accurate  calculation.  We 

believe. 
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Variation,  believe,  indeed,  that  there  is  a  cofmical  change  going 
on  in  the  earth,  which  will  produce  a  progreflive  change 
in  the  variation  of  the  needle;  and  we  fee  none  moie 
likely  than  Dr  Halley’s  motion.  There  is  nothing  re¬ 
pugnant  to  our  knowledge  of  the  univerfe  in  the  fuppo- 
fition  of  a  magnelic  nucleus  revolving  within  this  earth  3 
and  it  is  very  eafy  to  conceive  a  very  fimple  motion  of 
revolution,  which  (hall  produce  the  very  motion  of  the 
fenfible  poles  for  which  Mr  Churchman  contends.  We 
need  only  fuppofe  that  the  magnetical  axis  of  this  nu¬ 
cleus  is  not  its  axis  of  revolution.  It  may  not  even  bi- 
feft  that  axis ;  and  this  circumftance  will  caufe  the  two 
poles  to  have  different  degrees  of  motion  in  relation  to 
the  fliell  which  furrounds  it. 

But  this  regular  progrels-  of  the  magnet  within  the 
earth  may  produce  very  irregular  motions  of  the  com- 
pafs  needle,  by  the  intervention  of  a  third  body  fufeep- 
tible  of  magnetifm.  The  theory  of  which  we  have  juft 
given  a  hint  comes  here  to  our  afliftance.  Suppofe  NS 
(fig*  3*)  to  reprefent  the  primitive  magnet  in  the  earth, 
and  ns  to  be  a  ftratum  of  iron  ore  fufceptible  of  mag- 
oetifm.  Alfo  let  d  s'  be  another  fmall  raafs  of  a  fimilar 
ore  ;  and  let  their  fituadons  and  magnitudes  be  fuch  as 
is  exhibited-dti  the  figure.  The  faft  will  be,  that  n  wall 
be  the  north  pole  and  j-  the  fouth  pole  of  the  great  ftra¬ 
tum,  and  nf  and  s'  will  be  the  north  and  fouth  poles  of 
the  fmall  mafs  or  loadilone.  Any  perfon  may  remove 
all  doubts  as  to  this,  by  making  the  experiment  with  a 
magnet  NS,  a  piece  of  iron  or  foft  tempered  fleel  n  st 
fcnd  another  piece  n*  s*.  -The  well-informed  and  atten¬ 
tive  reader  will  eafiiy  fee,  that  by  fuch  interventions 
every  conceivable  anomaly  may  be  produced.  While 
the  great  magnet  makes  a  revolution  in  any  direction, 
the  needle  will  change  its  pofition  gradually,  and  with 
a  certain  regularity  ;  but  it  will  depend  entirely  on  the 
fize,  (hape,  and  fituation,  of  thefe  intervening  maffes  of 
magnetifahle  iron  ore,  whether  the  change  of  variation 
of  the  compafs  ihall  be  fuch  as  the  primitive  magnet 
alone  would  have  produced,  or  whether  it  (hall  be  of  a 
kind  wholly  different. 

Now,  that  fuch  intervening  difturbances  may  exift, 
is  paft  contradiction.  We  know  that  even  on  the  film 
of  earth  which  we  inhabit,  and  with  which  only  we  are 
acquainted,  there  are  extenfive  ftrata  or  otherwife  dif- 
pofed  maffes  of  iron  ores  in  a  ftate  fufceptible  of  magne¬ 
tifm  ;  and  experiments  made  on  bars  of  hard  tempered 
(tee!,,  and  on  bits  of  fuch  ores,  affure  us  that  the  magne¬ 
tifm  is  not  induced  on  fuch  bodies  in  a  moment,  but 
propagated  gradually  along  the  mafs.— That  fuch  di¬ 
fturbances  do  aftually  exift,  we  have  many  relations. 
There  are  many  inftances  on  record  of  very  extenfive* 
magnetic  rocks,  which  affect  the  needle  to  very  confi- 
derable  diftances.  The  ifland  of  Elba  in  the  Mediter¬ 
ranean  is  a  very  remarkable  inftance  of  this.  The  ifland 
of  Cannay  alfo,  on  the  weft  of  Scotland,  has  rocks 
which  affVft  the  needle  at  a  great  diftance. 

A  fimilar  effeft  is  obferved  near  the  Feroe  ifiands  in 
the  North  fea  ;  the  compafs  has  no  determined  direc¬ 
tion  when  brought  on  fliore. :  Journ.de  S cava  ns  i6yo 

p.  174.  * 

In  Hudfon’s  (traits,  in  latitude  63®,  the  needle  has 
hardly  any  polarity.  FJlis's  Voyage  to  Hudfon^s  Bay. 

Bouguer  obferved  the  fame  thing  in  Peru.  Nay,  we 
believe  that  almoft  all  rocks,  efpecially  of  whin  or 
trappe  ftonc,  contain  iron  in  a  proper  ftate. 
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All  this  refers  only  to  the  thin  cruft  through  which  Variation/ 

the  human  eye  has  occafionally  penetrated.  Of  what - /'“J ' 

may  be  below  we  are  ignorant ;  but  when  wq  fee  ap¬ 
pearances  which  tally  fo  remarkably  with  what  would 
be  the  effefts  of  great  maffes  of  magnetical  bodies,  mo¬ 
difying  the  general  and  regularly  progreftive  aftion  of 
a  primitive  magnet,  whofe  exiftence  and  motion  is  in- 
confiftent  with  nothing  that  wre  know  of  this  globe,  this 
manner  of  accounting  for  the  obferved  change  of  varia¬ 
tion  has  all  the  probability  that  we  can  defire.  Nay, 
we  apprehend  that  very  confiderable  changes  may  be 
produced  in  the  direftion  of  the  compafs  needle,  even 
without  the  fuppofition  of  any  internal  motion.  If  the 
great  magnet  refembles  many  loadliones  we  are  ac¬ 
quainted  with,  having  more  than  two  poles,  we  know 
that  thefe  poles  will  aft  on  each  other,  and  gradually 
change  each  other’s  force,  and  consequently  the  direc¬ 
tion  of  the  compafs.  This  procefs,  to  be  fure,  tends  to 
a  ftate  of  things  which  will  change  no  more. — But  the 
period  of  human  hiftory,  or  of  the  hiftory  of  the  race 
of  Adam,  may  make  but  a  fmall  part  of  the  hiftory 
of  this  globe  3  and  therefore  this  obieftion  is  of  little 
force. 

There  can  be  no  doubt  of  the  operation  of  the  gene¬ 
ral  terreftrial  magnetifm  on  every  thing  fufceptible  of 
magnetic  properties  3  and  we  cannot  hefitate  to  ex¬ 
plain  in  this  way  many  changes  of  magnetic  direction 
which  have  been  obferved.  Thus,  in  Italy,  Father  de 
la  Torre  obferved,  that  during  a  great  eruption  of  Ve- 
fuvius  the  variation  was  16®  in  the  morning,  at  noon  it 
was  1 40,  and  in  the  evening  it  was  io°,  and  that  it 
continued  in  that  ftate  till  the  lava  grew  fo  dark  as  no 
longer  to  be  vifible  in  the  night ;  after  which  it  (lowly 
increafed  to  13-!-,  where  it  remained.  Daniel  Bernoulli 
found  the  needle  changed  its  pofition  45'  by  an  earth¬ 
quake.  Profeffor  Muller  at  Manheim  obferved  that  the 
declination  of  the  needle  in  that  place  was  greatly  af- 
fefted  by  the  earthquake  in  Calabria.  Such  dreams  of 
lava  as  flowed  from  Hecla  in  the  laft  dreadful  eruption 
muft  have  made  a  transference  of  magnetic  matter  that 
would  confiderably  affeft  the  needle.  But  no  obferva- 
tions  feem  to  have  been  made  on  the  occafion  3  for  wc 
know  that  common  ironftone,  which  has  no  effeft  on 
the  needle,  will,  by  mere  cementation  with  any  inflam¬ 
mable  fubftance,  become  magnetic.  In  this  ^vay  Dr 
Knight  fometimes  made  artificial  loadftones.. — But  thefe 
are  partial  things,  and  not  connefted  with  the  general 
change  of  variation  now  under  confideration. 

We  have  faid  fo  much  on  this  fubjeft,  chiefly  with 
the  view  of  cautioning  our  readers  againft  too  fanguine 
expeftations  from  any  pretenfions  to  the  folution  of  this 
great  problem.  We  may  certainly  gather  from  thefe 
obfervations,  that  even  although  the  theory  of  the  va¬ 
riation  (hould  be  completed,  we  muft  expeft  (by  what 
we  already  know  of  magnetifm  in  general)  that  the  di¬ 
fturbances  of  the  needle,  by  local  caufes  intervening  be¬ 
tween  it  and  the  great  influence  by  which  it  is  chiefly 
direfted,  may  be  fo  confiderable  as  to  affeft  the  pofition 
of  the  compafs  needle  in  a  very  fenfible  manner  :  for  we 
know  that  the  metallic  fubftances  in  the  bowels  of  the 
earth  are  in  a  ftate  of  continual  change,  and  this  to  a*i 
extent  altogether  unknown. 

I  here  is  another  irregularity  of  the  mariner’s  needle 
that  we  have  noticed  under  Magnetism,  p.  365. 
namely,  the  daily  variation.  This  was  firft  obferved 
3  u  2  by 
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by  Mr  George  Graham  in  1722  (Philofophical  Tranf- 
a&ions,  N°  383),  and  reported  to  the  Royal  Society  of 
London.  It  ulually  moves  (at  lead  in  Europe)  to  the 
weftward  from  8  morning  till  2  P.  M.  and  then  gra¬ 
dually  returns  to  its  former  fituation.  The  diurnal  va¬ 
riations  are  feldom  lefs  than  o°  5',  and  often  much 
greater.  Mr  Graham  mentions  (Philofophical  Tranf- 
aCtions,  N°  428.)  fome  obfervations  by  a  Captain 
Hume,  in  a  voyage  to  America,  where  he  found  the 
variation  greateft  in  the  afternoon.  This  being  a 
general  phenomenon,  has  alfo  attracted  the  attention 
of  philofophers.  The  moft  detailed  accounts  of  it 
to  be  met  with  are  thofe  of  Mr  Canton  (fee  Magne¬ 
tism),  in  Philofophical  Tranfa&ions,  vol.  li.  part  1. 
p.  399,  and  thofe  of  Van  Swinden,  in  his  Treatife  on 
Electricity  and  Magnetifm. 

Mr  Canton  attempts  to  account  for  thefe  changes  of 
pofition,  by  obferving  that  the  force  of  a  magnet  is 
weakened  by  heat.  A  fmall  magnet  being  placed  near 
a  compafs  needle,  ENE  from  it,  fo  as  to  make  it  de¬ 
fied!:  450  from  the  natural  pofition,  the  magnet  was  co¬ 
vered  with  a  brafs  veffel,  into  which  hot  water  was 
poured.  The  needle  gradually  receded  from  the  mag¬ 
net  45',  and  returned  gradually  to  its  place  as  the  water 
cooled.  This  is  confirmed  by  uniform  experience. 

The  parts  of  the  earth  to  the  eaftward  are  firft  heated 
in  the  morning,  and  therefore  the  force  of  the  earth  is 
weakened,  and  the  needle  is  made  to  move  to  the  weft- 
ward.  But  as  the  fun  warms  the  weftern  fide  of  the 
earth  in  the  afternoon,  the  motion  of  the  needle  muft 
take  the  contrary  direction. 

But  this  way  of  explaining  by  a  change  in  the  force 
of  the  earth  fuppofes  that  the  changing  caufe  is  aCting 
in  oppofition  to  fome  other  force.  We  do  not  know  of 
any  fuch.  The  force,  whatever  it  may  be,  feems  fimply  to 
produce  its  own  effeCt,  in  deranging  the  needle  from 
the  direction  of  terreftrial  magnetifm.  If  ./Epinus’s 
theory  of  magnetic  aClion  be  admitted,  we  may  fuppofe 
that  the  fun  aCts  on  the  earth  as  a  magnet  aCts  on  a 
piece  of  foft  iron,  and  in  the  morning  propels  the  fluid 
in  the  north-weft  parts.  The  needle  direCts  itfelf  to 
this  conftipated  fluid,  and  therefore  it  points  to  the  eaft¬ 
ward  of  the  magnetic  north  in  the  afternoon.  And  (to 
abide  by  the  fame  theory)  this  induced  magnetifm  will 
be  fomewhat  greater  when  the  earth  is  warmer  j  and 
therefore  the  diurnal  variation  will  be  greateft  in  lum- 
mer.  This  change  of  pofition  of  the  conftipated  fluid 
muft  be  fuppofed  to  bear  a  very  fmall  ratio  to  the  whole 
fluid,  which  is  naturally  fuppofed  to  be  conftipated  in 
one  pole  of  the  great  magnet  in  order  to  give  it  magne¬ 
tifm.  Thus  we  (hall  have  the  diurnal  variation  a  very 
fmall  quantity.  This  is  departing,  however,  from  the 
principle  of  Mr  Canton’s  explanation ;  and  indeed-  we 
cannot  fee  how  the  weakening  the  general  force  of  the 
terreftrial  magnet  (hould  make  any  change  in  the  needle 
in  refpeCt  to  its  diredlion  ;  nor  does  it  appear  probable 
that  the  change  of  temperature  produced  by  the  fun  will 
penetrate  deep  enough  to  produce  any  fenfible  effedl  on 
the  magnetifm.  And  if  this  be  the  caufe,  we  think 
that  the  derangements  of  the  needle  (hould  vary  as  the 
thermometer  varies,  which  is  not  true.  The  other  me¬ 
thod  of  explaining  is  much  better,  if  ,/Epinus’s  theory 
of  magnetic  attraction  and  repulfion  be  juft  $  and  we 
rgiay  fuppofe  that  it  is  only  the  fecondary  magnetifm 
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(i.  e.  that  of  the  magnetifable  minerals)  that  is  fenfihly 
affeCted  by  the  heat  $  this  will  account  very  well  for 
the  greater  mobility  of  the  fluid  in  fummer  than  in  win¬ 
ter. 

A  great  objedtion  to  either  of  thefe  explanations  is 
the  prodigious  diverfity  of  the  diurnal  variations  in  dif¬ 
ferent  places.  This  is  fo  very  great,  that  we  can  fcarce- 
ly  afcribe  the  diurnal  variation  to  any  change  in  the 
magnetifm  of  the  primitive  terreftrial  magnet,  and  muft 
rather  look  for  its  caufe  in  local  circumftances.  This 
conclufion  becomes  more  probable,  when  we  learn  that 
the  deviation  from  the  meridian  and  the  deviation  from 
the  horizontal  line  are  not  affedfed  at  the  fame  time. 
Van  Swinden  afcribes  them  folely  to  changes  produced 
on  the  needles  themfelves.  If  their  magnetifm  be 
greatly  deranged  by  the  fun’s  pofition,  it  may  throw 
the  magnetic  centre  arvay  from  the  centre  of  the  nee¬ 
dle’s  motion,  and  thus  produce  a  very  fmall  change  of 
pofition.  But  if  this  be  the  caufe,  we  (hould  expeCl 
differences  in  different  needles.  Van  Swinden  fays, 
that  there  are  fuch,  -and  that  they  are  very  great  $  but 
as  he  has  not  fpecified  them,  we  cannot  draw  any  con¬ 
clufion. 

But,  befides  this  regular  diurnal  variation,  there  is 
another,  which  is  fubjedled  to  no  rule.  The  aurora  bo¬ 
realis  is  obferved  (in  Europe)  to  difturb  the  needle  ex¬ 
ceedingly,  fometimes  drawing  it  feveral  degrees  from 
its  pofition.  It  is  always  obferved  to  increafe  its  devia¬ 
tion  from  the  meridian,  that  is,  an  aurora  borealis  makes 
the  needle  point  more  wefterly.  This  difturbance  fome¬ 
times  amounts  to  fix  or  feven  degrees,  and  is  generally 
obferved  to  be  greateft  when  the  aurora  borealis  is  moft 
remarkable. 

The  obfervation  of  the  connexion  of  the  polarity  of 
the  needle  with  the  aurora  borealis  occurred  to  the  late 
Profeffor  Robifon  in  1759,  when  a  midfhipman  on  board 
the.  Royal  William  in  the  river  St  Lawrence.  The 
point  of  the  heavens  to  which  all  the  rays  of  light  con¬ 
verged  was  precifely  that  which  was  oppofite  to  the 
fouth  end  of  the  dipping  needle. 

This  is  a  very  curious  phenomenon,  and  we  have  not 
been  able  to  find  any  connexion  between  this  meteor 
and  the  pofition  of  a  magnetic  needle.  It  is  to  be  ob¬ 
ferved,  that  a  needle  of  copper  or  wood,  or  any  fub- 
ftance  except  iron,  is  not  affeCted.  We  long  thought 
it  an  eleCtric  phenomenon,  and  that  the  needle  was  af¬ 
fected  as  any  other  body  balanced  in  the  fame  man¬ 
ner  would  be  j  but  a  copper  needle  would  then  be  af¬ 
feCted. 

We  fee  the  needle  frequently  difturbed  both  from  its 
general  annual  pofition,  and  from  the  change  made  on 
it  by  the  diurnal  variation.  This  is  probably  the  effeCt 
of  aurorae  boreales  which  are  invifible,  either  on  ac¬ 
count  of  thick  weather  or  daylight.  Van  Swinden  fays, 
he  feldom  or  never  failed  to  obferve  aurorae  boreales  im¬ 
mediately  after  any  anomalous  motion  of  the  needle  \ 
and  concluded  that  there  had  been  one  at  the  time, 
though  he  could  not  fee  it.  Since  no  needle  but  a  mag-, 
netic  one  is  affeCted  by  the  aurora  borealis,  we  may 
conclude  that  there  is  fome  natural  connexion  between 
this  meteor  and  magnetifm.  This  (hould  farther  incite 
us  to  obferve  the  circumftance  above  mentioned,  viz. 
that  the  fouth  end  of  the  dipping  needle  points  to  that 
part  of  the  heavens  where  the  rays  of  the  aurora  appear 
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Variation  to  converge.  We  wilh  that  this  were  diligently  obfer- 
B  ved  in  places  which  have  very  different  variation  and 
v  a^m  Ui  dip  of  the  mariner’s  needle. 

For  the  diurnal  and  this  irregular  variation,  confult 
the  Differtations  of  Celfius  and  of  Hiorter,  in  the  Me¬ 
moirs  of  Stockholm  ;  Wargentin,  Philofophical  Tranf- 
a£lions,  vol.  xlviii.  ;  Braun  ( Comment .  Petropol.  Novi , 
tom.  v.  vii.  ix.)  ;  Graham  and  Canton  as  above. 

VARIETY,  a  change,  fucceflion,  or  difference,  in 
the  appearance  or  nature  of  things;  in  oppofition  to  uni¬ 
formity. 

Variety,  in  Botany ,  is  a  change  in  fome  lefs  effen- 
tial  part  or  quality  ;  as  colour,  fize,  pubefcence  or  age. 
■—Externally  ;  by  the  plaiting  or  interweaving  of  the 
branches — by  bundling  or  uniting  of  feveral  (talks  into 
one  broad  flat  one  ;  by  the  greater  breadth,  or  narrow- 
nefs,  or  curling  of  leaves — by  becoming  awnlefs,  or 
fmooth,  or  hirfute.  Internally  ;  by  becoming  mutila¬ 
ted  in  the  corolla  ;  or  having  one  larger  than  ordinary 
—by  luxuriancy,  multiplication,  or  fulnefs — by  beco¬ 
ming  proliferous,  or  creffed — by  bearing  bulbs  inftead 
of  feeds — or  being  viviparous. 

The  ufual  caufes  of  variation  are,  climate,  foil,  ex- 
pofure,  heat,  cold,  winds,  culture. 

VARIOLA,  the  Smallpox.  See  Medicine,  N° 
222 — 224. 

VAR1X,  in  Medicine ,  the  dilatation  of  a  vein,  ari¬ 
sing  from  the  too  great  abundance  or  thicknefs  of  the 
blood. 

VARNISH,  a  clear  limpid  fluid,  capable  of  harden¬ 
ing  without  lofing  its  tranfparency,  ufed  by  painters, 
gilders,  &.c.  to  give  a  luflre  to  their  works,  to  preferve 
-v  them  and  defend  them  from  the  air. 

A  coat  of  varnilh  ought  to  poffefs  the  following  pro¬ 
perties';  1.  It  mull  exclude  the  a£fion  of  the  air  ;  be- 
caufe  wood  and  metals  are  varnifhed  to  defend  them 
from  decay  and  ruft.  2.  It  mult  refill  watery  for 
otherwife  the  effect  of  the  varnilh  could  not  be  perma¬ 
nent.  3.  It  ought  not  to  alter  fuch  colours  as  are  in¬ 
tended  to  be  preferved  by  this  means.  It  is  neceffary 
therefore  that  a  varnifh  Ihould  be  eafily  extended  or 
fpread  over  the  furface,  without  leaving  pores  or  cavi¬ 
ties;  that  it  Ihould  not  crack  or  fcale  ;  and  that  it 
Ihould  refill  water.  Now  relins  are  the  only  bodies  that 
poffefs  thefe  properties,  Relins  confequently  mull  be 
ufed  as  the  bafes  of  varnilh.  The  queltion  which  of 
courfe  prefents  itfelf  muft  then  be,  how  to  difpofe  them 
for  this  ufe  >  and  for  this  purpofe  they  mull  be  diffol- 
ved  as  minutely  divided  as  poflible,  and  combined  in 
luch  a  manner  that  the  imperfeaions  of  thofe  which 
might  be  difpofcd  to  fcale  may  be  corrected  by  others. 

Refins  may  be  diffolved  by  three  agents.  1.  By  fix¬ 
ed  oil.  2.  By  volatile  oil.  3.  By  alcohol.  And  ac¬ 
cordingly  we  have  three  kinds  of  varnilh :  the  fat  or 
oily  varnilh,  effential  varnilh,  and  fpirit  varnilh.  Be¬ 
fore  a  refin  is  diffolved  in  a  fixed  oil,  it  is  neceffary  to . 
render  the  oil  drying.  For  this  purpofe  the  oil  is  boiled 
with  metallic  oxides  ;  in  which  operation  the  mucilage 
of  the  oil  combines  with  the  metal,  while  the  oil  itfelf 
unites  with  the  oxygen  of  the  oxide.  To  accelerate  the 
drying  of  this  varnilh,  it  is  neceffary  to  add  oil  of  tur¬ 
pentine.  .  The  effential  varnilhes  conlill  of  a  folution  of 
refin  in  oil  of  turpentine.  The  varnifh  being  applied 
the  effential  oil  flies  off;  and  leaves  the  refin.  This  is 
ufed  only  for  paintings.  When  relins  are  diffolved  in 


alcohol,  the  varnilh  dries  very  fpeedily,  and  is  fubjeft  Varnifh. 
to  crack  ;  but  this  fault  is  corrected  by  adding  a  fmall  W"~Y“T 
quantity  of  turpentine  to  the  mixture,  which  renders  it 
brighter,  and  lefs  brittle  when  dry. 

We  fhall  now  give  the  method  of  preparing  a  num¬ 
ber  of  varnilhes  for  different  purpofes. 

A  Varnijh  for  Toilet-boxes,  Cafes ,  Fans,  &c. — Dif- 
folve  two  ounces  of  gum  maflich  and  eight  ounces  of 
gum  fandarach  in  a  quart  of  alcohol ;  then  add  four- 
ounces  of  Venice  turpentine. 

A  Varnijh  for  Wainfcots,  Cane-chairs,  Iron-chairs f 
Orates . — Diffolve  in  a  quart  of  alcohol  eight  ounces  of 
gum  fandarach,  two  ounces  of  feed  lac,  four  ounces  of 
rofin  ;  then  add  fix  ounces  of  Venice  turpentine.  If 
the  varnilh  is  wilhed  to  produce  a  red  colour,  more  of 
the  lac  and  lefs  of  fandarach  Ihould  be  ufed,  and  a  lit¬ 
tle  dragon's  blood  Ihould  be  added.  This  varnilh  is  fo 
thick  that  two  layers  of  it  are  equal  to  four  or  five  of 
another. 

A  Varnifh  for  Fiddles ,  and  other  Mujtcal  Infruments. 

— Put  four  ounces  of  gum  fandarach,  two  ounces  of 
lac,  two  ounces  of  gum  mallich,  an  ounce  of  gum 
elemi,  into  a  quart  of  alcohol,  and  hang  them  over  a 
flow  fire  till  they  are  diffolved  ;  then  add  two  ounces  of 
turpentine. 

Varnijh  in  order  to  employ  Vermilion  for  painting 
Equipages. — Diffolve  in  a  quart  of  alcohol  fix  ounces  of 
fandarach,  three  ounces  of  gum  lac,  and  four  ounces  of 
rolin  ;  afterwards  add  fix  ounces  of  the  cheapell  kind  of 
turpentine  ;  mix  with  it  a  proper  quantity  of  vermilion 
when  it  is  to  be  ufed. 

Gold-coloured  Varnifh . — Pound  feparately  four  ounces, 
of  Hick  lac,  four  ounces  of  gamboge,  four  ounces  of 
dragon’s  blood,  four  ounces  of  anotta,  and  one  ounce  of 
faffron  :  put  each  of  them  feparately  into  a  quart  of  al¬ 
cohol,  and  expofe  them  for  five  days  in  a  narrow- 
mouthed  bottle  to  the  fun,  or  keep  them  during  that 
time  in  a  very  warm  room,  fliaking  them  every  now  and 
then  to  haften  the  folution.  When  they  are  all  melted, 
mix  them  together.  More  or  lefs  of  each  of  thefe  in¬ 
gredients  will  give  the  different  tints  of  gold  according 
as  they  are  combined.  In  order  to  make  filver  imitate 
gold  exactly  when  covered  with  this  varnilh,  the  quan¬ 
tity  of  ingredients  mult  be  fomewhat  greater.  The  me¬ 
thod  of  gilding  filver-leaf,  &c.  with  this  varnifh  is  as 
follows :  The  filver-leaf  being  fixed  on  the  fubjefl,  in 
the  fame  manner  as  gold-leaf,  by  the  interpofition  of 
proper  glutinous  matters,  the  varnilh  is  fpread  upon  tha 
piece  with  a  brulh  or  pencil.  The  firlt  coat  being  dry, 
the  piece  is  again  and  again  walhed  over  with  the  var¬ 
nifh  till  the  colour  appears  fufficiently  deep.  What  is 
called  gilt  leather,  and  many  pi&ure  frames,  have  no 
other  than  this  counterfeit  gilding.  Walhing  them  with 
a  little  rectified  fpirit  of  wine  affords  a  proof  of  this  ;  the 
fpirit  diffolving  the  varnilh,  and  leaving  the  filver-leaF 
of  its  own  whitenefs.  For  plain  frames,  thick  tinfoil 
may  be  ufed  inllead  of  filver.  The  tin-leaf,  fixed  on 
the  piece  with  glue,  is  to  be  burnilhed,  then  polilhed 
with  emery  and  a  fine  linen  cloth*  and -afterwards  with 
putty  applied  in  the  fame  manner  :  being  then  lacquer¬ 
ed  over  with  the  varnilh  five  or  fix  times,  it  looks  very 
nearly  like  burnifhed  gold.  The  fame  varnilh,  made 
with  a  lefs  proportion  of  the  colouring  materials,  is  ap¬ 
plied  alfo  on  works  of  brafs  ;  both  for  heightening  the 
colour  of  the  metal  to  a  refemblance  with  that  of  gold,. 
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Varfiifh.  an(j  fOT  preferving  it  from  being  tarniflied  or  corroded 
^  by  the  air. 

Oil  Varnifhes. — Gum  copal  and  amber  are  the  fub- 
ftances  principally  employed  in  oil  varnifhes  ;  they  pof- 
fefs  the  properties  neceffary  for  varnifhes,  folidity  and 
tranfparency. — The  copal  being  whiteft,  is  ufed  for 
varnifhing  light,  the  amber  for  dark  colours.  It  is  beft 
to  diffolve  them  before  mixing  them  with  the  oil,  be'- 
caufe  by  this  means  they  are  in  lefs  danger  of  being 
fcorched,  and  at  the  fame  time  the  varnifh  is  more  beau¬ 
tiful.  They  fhould  be  melted  in  a  pot  on  the  fire  j 
they  are  in  a  proper  ftate  for  receiving  the  oil  when 
they  give  no  refiftance  to  the  iron  fpatula,  and  when 
they  run  off  from  it  drop  by  drop.  The  oil  employed 
fhould  be  a  drying  oil,  and  perfectly  free  from  greafe. 
It  fhould  be  poured  into  the  copal  or  amber  by  little 
and  little,  conflantly  ftirring  the  ingredients  at  the 
fame  time  with  the  fpatula.  When  the  oil  is  well 
mixed  with  the  copal  or  amber,  take  it  off  the  fire  j  and 
tvhen  it  is  pretty  cool,  pour  in  a  greater  quantity  of  the 
effence  of  turpentine  than  the  oil  that  was  ufed.  After 
the  varnifh  is  made,  it  fhould  be  paffed  through  a  linen 
cloth.  Oil  varnifhes  become  thick  by  keeping  ;  but 
when  they  are  to  be  ufed,  it  is  only  neceffary  to  pour  in 
a  little  effence  of  turpentine,  and  to  put  them  for  a  lit¬ 
tle  on  the  fire.  The  turpentine  is  neceffary  in  oil  var¬ 
nifhes  to  make  them  dry  properly  5  generally  twice  as 
much  of  it  is  ufed  as  of  oil.  Lefs  is  neceffary  in  fum- 
mer  than  in  winter.  Too  much  oil  hinders  the  varnifh 
from  drying  j  but  when  too  little  is  ufed,  it  cracks  and 
does  not  fpread  properly.  We  fhall  fubjoin  the  moft 
ufeful  oil  varnifhes : 

White  Copal  Varnijh . — On  1 6  ounces  of  melted  co¬ 
pal  pour  four,  fix,  or  eight  ounces  of  linfeed  oil,  boiled 
and  quite  free  from  greafe.  When  they  are  well  mixed, 
take  them  off  the  fire  (not  forgetting  to  ffir  them  pro¬ 
perly)  *,  and  when  pretty  cool,  pour  in  16  ounces  of 
the  effence  of  Venice  turpentine.  Pafs  the  varnifh 
through  a  cloth. — Amber  varnifh  is  made  in  the  fame 
way. 

Black  Varnijh  for  Coaches  and  Iron  Work. — This  var¬ 
nifh  is  compofed  of  bitumen  of  Palefline,  rofin,  and  am¬ 
ber,  melted  feparately,  and  afterwards  mixed  :  the  oil 
is  then  added,  and  afterwards  the  turpentine,  as  direft- 
ed  above.  The  ufual  proportions  are,  12  ounces  of 
amber,  two  ounces  of  rofin,  two  ounces  of  bitumen,  fix 
-of  oil,  and  1 2  of  the  effence  of  turpentine. — Golden-co¬ 
loured  varnifh  may  be  made  alfo  by  fubftituting  linfeed 
oil  for  alcohol. 

EJfential  Oil  Varnifhes . — The  only  effential  oil  var¬ 
nifhes  ufed  are  for  pictures.  Pi&ure  varnifhes  fhould  be 
white,  light,  and  qu?te  tranfparent,  which  will  preferve 
the  colours  without  giving  them  any  difagreeable  tint ; 
-and  it  fhould  be  poffibje  to  take  them  off  the  picture 
without  injuring  it.  They  are  ufually  made  of  gum 
maftich  and  turpentine  diffolved  together  in  fome  effen- 
tial  oil.  The  varnifh  is  paffed  through  a  cloth,  and  al¬ 
lowed  to  clarify.  It  is  applied  cold  to  the  pifture. 

Varnijh  for  Glafs,  in  order  to  preferve  it  from  the 
Bays  of  the  Sun.— Pulverife  a  quantity  of  gum  adra- 
gant,  and  let  It  diffolve  for  24  hours  in  the  white  of 
■eggs  well  beat  up  ;  then  rub  it  gently  on  the  glafs  with 
a  brufh. 

Varaifhes  before  they  are  ufed  fhould  be  carefully 
Itept  fsosa  duff,  which  would  fpoil  them  j  and  they 
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fhould  be  kept  in  a  veffel  quite  clean  and  dry.  When 
ufed,  they  fhould  be  lifted  lightly  with  a  brufh,  and 
fpread  upon  a  ground  altogether  free  from  dirt  and 
moifture.  The  lubftance,  after  being  varnifhed,  fhould 
be  expofed  to  the  heat  of  the  fun,  or  placed  in  a  warm 
room  covered  with  a  glafs  cafe,  to  keep  out  all  filth. 
Oil  varnifhes  require  more  heat  than  alcohol  varnifhes. 
The  varnifh  fhould  be  put  on  very  quickly,  making 
great  ftrokes  with  the  pencil  or  brufh,  taking  care  that 
thefe  ftrokes  never  crofs  one  another  ;  it  fhould  bo  fpread 
equally,  and  never  thicker  than  a  leaf  of  paper ;  a  fe- 
emid  coat  fhould  not  be  put  on  till  the  firft  is  quite 
dry.  If  the  varnifh,  after  being  put  on,  becomes  dull 
and  uneven,  it  muft  be  taken  off  entirely,  and  new  var¬ 
nifh  put  on. 

When  wainfcot  is  to  be  varnifhed,  it  is  firft  painted 
of  a  wooden  colour.  This  colour  is  made  by  infufing  in 
water  either  red  or  yellow  ochre  (according  to  the  co¬ 
lour  wifhed  for),  terra  ombria  (a  kind  of  ochre)  and 
white  lead  $  into  this  as  much  as  neceffary  is  put  of 
parchment  pafe.  Two  thin  coats  of  this  are  to  be  put 
on,  and,  after  they  are  quite  dry,  the  varnifh. 

Varnifhes  are  polifhed  with  pumice-ftone  and  tripoli 
earth.  The  pumice-ftone  muft  be  reduced  to  an  impal¬ 
pable  power,  and  put  upon  a  piece  of  fetge  moiftened 
with  water ;  with  this  the  varnifhed  fubft.ance  is  to  be 
rubbed  lightly  and  equally.  The  tripoli  muft  alfo  be 
reduced  to  a  very  fine  powder,  and  put  upon  a  clean 
woollen  cloth  moiftened  with  olive  oil,  with  which  the 
polifhing  is  to  be  performed.  The  varnifh  is  then  to  be 
wiped  with  foft  linen,  and,  when  quite  dry,  cleaned 
with  ft  arch  or  Spanifh  white,  and  rubbed  with  the  palm 
of  the  hand  or  with  a  linen  cloth. 

^  To  recover  colours  or  varnifh,  and  to  take  off  the 
dirt  and  filth  which  may  adhere  to  them,  a  ley  is  ufed 
made  of  potafh  and  the  afhes  of  lees  of  wine.  Take  48 
ounces  of  potafh,  and  16  of  the  above-mentioned  .afhes, 
and  put  them  into  fix  quarts  of  water,  and  the  ley  is 
made  :  inftead  of  the  afhes  an  equal  quantity  of  potafh 
vvould  probably  do  as  well.  To  clean  dirty  colours, 
dilute  fome  of  this  ley  with  four  times  its  quantity  of 
water,  and  rub  the  pitture  with  it  j  then  wafh  it  with 
river  w-ater  j  and  when  dry,  give  it  a  coat  or  two  of 
varnifh.  In  order  to  take  off  a  varnifh,  wafh  it  with 
the  above-mentioned  ley,  then  with  water,  asid  then  lift 
it  off  the  fubftance  on  which  it  was  with  any  iron  inftru- 
ment. — We  fhall  finifh  this  article  with  a  defcription  of 
the  famous  Chinefe  varnifh. 

The  Chinefe  varnifh  is  not  a  compofition.  but  a  refin 
which  exudes  from  a  tree  called  in  China  tf-chu ,  “  var¬ 
nifh  tree.”  This  tree  grows  in  feveral  provinces  of  the 
fouthern  parts  of  China.  The  Chinefe  take  the  follow¬ 
ing  method  of  propagating  this  tree  :  In  fpring  they 
choofe  a  vigorous  fhoot  about  a  foot  in  length,  which 
proceeds  immediately  from  the  trunk  j  and  coat  over 
the  lower  part,  by  which  it  adheres  to  the  tree,  with  a 
k:nd  of  yellow  earth,  at  lead  three  inches  in  thicknefs. 
This  coat  is  carefully  covered  with  a  mat,  to  defend  It 
from  rain  and  the  injuries  of  the  air.  Towards  the  au¬ 
tumnal  equinox  they  detach  a  little  of  the  earth,  to  ob- 
ferve  in  what  condition  the  fmall  roots  are,  which  begin 
to  fpring  forth  from  the  fhoot.  If  they  find  that  the 
filaments  which  compofe  them  are  of  a  reddilh  colour, 
they  judge  It  is  time  to  make  an  amputation  ;  but  they 
defer  it  if  the  roots  are  white,,  becaufe  this  colour  fhows 
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Varnifh.  that  they  arc  yet  too  tender :  they  then  clofe  up  the 
coat  again,  and  wait  till  the  fpring  following.  .  When 
the  fhoot  is  feparated  from  the  trunk  of  the  tree,  it  is  put 
into  the  earth  5  but  in  whatever  feaion  it  is  planted,  whe¬ 
ther  in  fpiing  or  autumn,  great  care  mutt  be  taken  to  put 
plenty  of  cinders  into  the  hole  prepared  for  it  j  without 
this  precaution  the  ants  would  deftroy.  the  yet  tender 
'  3500 ts,  or  at  leaf!  deprive  them  of  all  their  moifture,  and 
caufe  them  to  decay. 

The  Chinefe  do  not  procure  varnifh  from  the  tfi-chu 
until  its  trunk  is  nearly  five  inches  in  diameter,  which 
jize  it  feldom  attains  to  before  feven  or  eight  years, 
Varnifh  extracted  from  a  tree  lrnaller  or  of  lets  age 
would  not  have  the  fame  body  and  fplendor.  This  li¬ 
quor  diftils  only  in  the  night  time,  and  during  the  fum¬ 
mer  fearon.  To  caufe  the  gum  to  flow,  they  make  feve- 
ral  rows  of  incifions  round  the  trunk,  the  number  of 
which  is  proportioned  to  the  vigour  of  the  tree.  The 
firft  row  is  feven  inches  from  the  earth,  and  the  refl  are 
at  the  fame  di  fiance  one  from  the  other,  and  continue 
to  the  top  of  the  trunk,  and  even  fometimes  on  the 
boughs  which  are  of  fufficient  flrength  and  fize.  The 
Chinefe  ufe  a  crooked  iron  for  making  thefe  incifions, 
which  rriuft  run  a  little  obliquely,  and  be  equal  in  depth 
to  the  thicknefs  of  the  bark  *,  they  make  them  with  one 
hand,  and  with  the  other  hold  a  (hell,  the  edges  of  which 
they  infert  into  the  opening,  where  it  remains  without 
any  fupport.  Thefe  incifions  are  made  towards  evening, 
and  next  morning  they  collect  the  varnifh  which  has 
fallen  into  the  fhells^  the  following  evening  they  are  again 
inferted,  and  this  operation  is  continued  until  the  end  of 
fummer.  A  thoufand  trees  yield  almoft  in  one  night 
20  pounds  of  varnifh. 

While  the  varnifh  diftils,  it  exhales  a  maligant  va¬ 
pour,  the  bad  eflfefls  of  which  can  only  be  prevented  by 
prefervatives  and  great  precaution.  The  merchant  who 
employs  the  workmen  is  obliged  to  keep  by  him  a  large 
yafe  filled  with  Tape-oil,  in  which  a  certain  quantity  of 
thofe  flefliy  filaments  have  been  boiled  that  are  found  in 
hog’s  lard,  and  which  do  not  melt.  When  the  work¬ 
men  are  going  to  fix  the  (hells  to  the  trees,  they  carry 
foq^e  of  this  oil  along  with  them,  and  rub  their  face  and 
hands  with  it,  which  they  do  with  greater  care  when 
they*colle6l  in  the  morning  the  varnifh  that  has  diftilled 
during  night.  After  eating,  they  wafh  their  whole  bo¬ 
dies  with  warm  water,  in  which  the  bark  of  . the  chefnut 
tree,  fir  wood,  cryftallized  faltpetre,  and  fome  other 
drtigs,  have  been  boiled.  When  they  are  at  work  near 
the  trees,  they  put  upon  their  heads  a  fmall  cloth  bag 
in  rvhich  there  are  two  holes,  and  cover  the  fore  part  of 
their  bodies  with -a  kind  of  apron  made  of  doe  fkin, 
which  is  fufpended  from  their  necks  with  firings,  and 
tied  round  them  with  a  girdle.  They  alfo  wear  boots, 
and  have  coverings  on  their  arms,  made  of  the  fame 
kind  of  fkin.  The  labourer  who  fhould  attempt  to  col¬ 
led  varnifh  without  ufmg  this  precaution,  would  foon 
be  punifhed  for  his  rafhnefe,  and  the  mofl  dreadful  ef- 
ieds  would  enfue.  The  diforder  fhows  itfelf  by  tetters, 
which  become  of  a  bright  red  colour,  and  fpread  in  a 
very  fliort  time ;  the  body  afterwards  fwells,  and  the 
fkin  burfls  and  appears  covered  with  an  univerfal  lepro- 
fy.  The  unhappy  wretch  could  not  long  endure  the 
excruciating  pain  which  he  feels,  did  he  not  find  a 
Ipeedy  remedy  in  thofe  prefervatives  which  are  ufed 
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again#  the  malignant  and  noxious  exhalations  of  the  Varnifh. 
Varnifh. 

The  feafon  of  colle&ing  varnifh  being  ended,  the  mer¬ 
chant  puts  it  into  fmall  cafks  clofely  flopped.  A  pound 
of  it  newly  made  coils  him  about  one  ihilling  and  eight 
pence  Sterling  5  but  lie  gains  cent,  per  cent .  upon  it,  and 
lometimes  more,  according  to  the  diftance  of  the  place 
to  which  he  tranfports.it.  * 

Befides  the  luflre  and  beauty  which  that  varnifh  gives 
to  many  of  the  Chinefe  manufa&ures,  it  has  alfo  the 
property  of  preferving  the  wood  upon  which  it  is 
laid,  especially  if  no  other  matter  be  mixed  with  it. 

It  prevents  it  from  being  hurt  either  by  dampnefs  or 
worms. 

Every  workman  has  a  particular  art  and  method  of 
ufing  the  varnifh.  This  work  requires  not  only  much 
fkill  and  dexterity,  but  alfo  great  attention,  to  ohferve 
the  proper  degree  of  fluidity  which  the  gum  ought  to 
have,  as  it  mufl  be  neither  too  thick  nor  too  liquid  when 
it  is  laid  on.  Patience  above  all  is  weceflary  in  thofe  who 
with  to  fucceed.  To  be  properly  varnifhed,  a  work  .mufl 
be  done  at  leifurc  \  and  the  whole  fummer  is  fcarcely 
.futficient  to  bring  it  to  perfedlion.  It  is  therefore  rare 
to  fee  any  of  thofe  cabinets  which  are  imported  to  us 
from  Canton  fo  beautiful  and  durable  as  thofe  manu¬ 
factured  in  Japan,  Tong-king,  and  Nang-kir.g,  the 
capital  of  the  province  of  Kiang-nan :  not  that  the 
artifls  do  not  employ  the  fame  varnifh ;  but  as  they 
work  for  Europeans,  who  are  more  cafily  pleafed,  they 
do  not  take  the  trouble  of  giving  the  pieces  which 
come  from  their  hands  all  the  poftfh  they  are  capable  of 
receiving. 

There  are  two  methods  of  laying  on  the  varnifh  ; 
the  fimpleft  is,  when  it  is  immediately  laid  on  the  wood. 

The  work  is  firft  poliftred,  and  then  daubed  over  with 
a  kind  of  oil  which  the  Chinefe  call  tong  yeou .  When 
this  oil  is  dry,  it  receives  two  or  three  coats  of  varnifh  \ 
which  remain  fo  tranfparent,  that  all  the  flrades  and 
veins  of  the  wood  may  be  feen  through  them.  If  the 
artill  is  defirous  of  entirely  concealing  the  fubftance  on 
which  they  are  laid,  nothing  is  neceflary  but  to  add  a 
few  more  coats  5  thefe  give  the  work  a  fhining  furface, 
the  fmoothnefs  of  which  equals  that  of  the  moll  beautiful 
ice.  When  the  work  is  dry,  various  figures  are  painted 
upon  it  in  gold  and  filver,  fuch  as  flowers,  birds,  trees, 
temples,  dragons,  & c.  A  new  -coat  of  varnifli  is  then 
fometimes  laid  over  thefe  figures,  which  preferves  them, 
and  adds  much  to  their  fplendor.  The  fecond  method 
requires  more  preparation.  The  Chinefe  workmen  fix 
to  the  wood  by  means  of  glue  a.  kind  of  pafteboard,  com- 
pofed  of  paper,  hemp,  lime,  and  other  ingredients,  well 
beaten,  that  the  varnifli  may  incorporate  with  them.  Of 
this  they  make  a  ground  peffe&ly  fmooth  and  folid,  over 
which  the  varnifh  is  laid  in  thin  coats,  that  are  left  to 
dry  one  after  the  other. 

It  often  happens,  that  the  luflre  of  varnifhed  tables 
and  other  pieces  of  furniture  is  infenfibly  deftroyed  by 
tea  and  warm  liquors.  “  The  fecret  of  reftoring  to  var¬ 
nifh  its  fliining  black  colour  (fays  a  Chinefe  author)  is 
to  expofe  it  for  one  night  to  a  white  hoar- fro  ft,  or  to  co¬ 
ver  it  fome  time  with  fnow.”  For  a  method  of  imitating 
Chinefe  yarni/h,  fee  Turning. 

Varnish  alfo  fignifies  a  fort  of  fliining  coat,  where¬ 
with  potters-ware,  .delft*- ware,  china-ware.  &c.  are  co¬ 
vered. 
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Varmfli,  vered,  which  gives  them  a  fmoothnefs  and  luftre.  Melt-. 
i  ed  lead  is  generally  ufed  for  the  firft,  and  fmalt  for  the 
fecond,  See  Glazing. 

Varnish,  among  medalifts,  fignifies  the  colours  an¬ 
tique  medals  have  acquired  in  the  earth. 

The  beauty  which  nature  alone  is  able  to  give  to  me¬ 
dals,  and  art  has  never  yet  attained  to  counterfeit,  en¬ 
hances  the  value  of  them  :  that  is,  the  colour  which 
certain  foils  in  which  they  have  a  long  time  lain  tinges 
the  metals  withal  :  fome  of  which  are  blue,  almoft  as 
beautiful  as  the  turquoife ;  others  with  an  inimitable 
vermilion  colour  3  others  with  a  certain  Alining  poliftied 
brown,  vaftly  finer  than  Brafil  figures. 

The  raoft  ufual  varniih  is  a  beautiful  green,  which 
hangs  to  the  fineft  ftrokes  without  effacing  them,  more 
accurately  than  the  fineft  enamel  does  on  metals. 

No  metal  but  brafs  is  fufceptible  of  this  *,  for  the 
green  ruft  that  gathers  on  filver  always  fpoils  it,  and  it 
muft  be  got  off  with  vinegar  or  lemon  juice. 

Falfifiers  of  medals  have  a  falfe  or  modern  varnifh, 
which  they  ufe  on  their  counterfeits,  to  give  them  the 
appearance  or  air  of  being  antique.  But  this  may  be 
difeovered  by  its  foftnefs ;  it  being  fofter  than  the  natu¬ 
ral  varnifh,  which  is  as  hard  as  the  metal  itfelf. 

Some  depofite  their  fpurious  metals  in  the  earth  for 
a  confiderable  time,  by  which  means  they  contraCt  a 
fort  of  varnifh,  which  may  impofe  upon  the  lefs  know¬ 
ing  }  others  ufe  fal  ammoniac,  and  others  burnt  paper. 

VARRO,  Marcus  Terentius,  the  moft  learned  of 
all  the  Romans,  was  born  28  years  B.  C.  He  was  a 
fenator  of  the  firft  diftin&ion,  both  for  birth  and  merit  $ 
and  bore  many  great  offices.  He  was  an  intimate 
friend  of  Cicero  5  and  this  friendfhip  was  confirmed  and 
immortalized  by  a  mutual  dedication  of  their  learned 
works  to  each  other.  Thus  Cicero  dedicated  his  Aca¬ 
demic  Queftions  to  Varro  ;  and  Varro  dedicated  his 
treatife  on  the  Latin  tongue  to  Cicero.  In  the  civil 
wars  he  wTas  zealoufly  attached  to  Pompey ;  but  after 
his  defeat  foon  fubmitted  to  Coefar,  who  wTas  reconciled 
to  him.  Afterwards  he  applied  his  wrhole  time  to  let¬ 
ters,  and  had  the  charge  of  the  Greek  and  Latin  libra¬ 
ries  at  Rome.  He  wTas  above  70  when  Antony  proferi- 
bed  him  ;  however,  he  found  means  to  efcape  and  fave 
his  life,  though  he  could  not  fave  fome  of  his  works  and 
his  library  from  being  plundered  by  the  foldiers.  After 
this  ftorm  was  over,  he  purfued  his  ftudies  as  ufual ;  and 
Pliny  relates,  that  he  continued  to  ftudy  and  to  write 
when  he  was  88  years  of  age.  He  was  80  when  he 
wrote  his  three  books  De  re  Ruflica ,  which  are  ftill  ex¬ 
tant.  Five  of  his  books  De  lingua  Latina ,  which  he 
addrefled  to  Cicero,  are  all  extant.  There  remain,  too, 
divers  fragments  of  his  works,  particularly  of  his  Menip- 
pean  Satires,  which  are  medleys  of  profe  and  verfe  j  and 
Scaliger  has  collected  fome  of  his  epigrams  from  among 
the  CataleBa  Virgihi.  His  books  De  lingua  Latina ,  and 
De  re  Rrfica ,  were  printed  with  the  notes  of  Jofeph 
Scaliger,  Turnebus,  and  ViCtorius,  by  Henry  Stephens 
at  Paris,  1573,  in  8-vo,  and  have  been  publifhed  fepa- 
rately  fince  among  the  AuBores  de  lingua  Latina ,  and 
the  Ait  Bores  de  re  Rifica. 

There  was  another  Varro  of  antiquity,  called  Atari- 
tins,  who  was  born  about  io  years  after  the  firft,  at  a 
(mail  town  near  Narbonne.  Though  infinitely  below 
the  Roman  in  learning,  he  wTas  at  leaft  as  good,  if  not  a 
better,  poet )  which  perhaps  has  made  Lillius  Gyraldus 
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and  other  critics  confound  them.  He  compofed  many  Varro 
works  in  verfe  $  fome  fragments  of  which  were  coiled!-  || 
ed,  and  publilhed  with  thofe  of  other  ancient  poets,  at  Vauc^s* 
Lyons  in  1603.  ,His  chief  w’orks  were,  A  poem  on 
the  war  with  the  Sequani,  a  people  of  Gaul ;  and  the 
Aftronomics,  that  went  under  the  name  of  Planciades 
the  grammarian.  But  the  Argonautics ,  in  four  books,, 
was  what  gained  him  the  greateft  reputation :  and 
though  indeed  nothing  but  a  tranfiation  of  Apollonius 
Rhodius,  yet  was  fo  well  done  as  to  be  commended  by 
Quintilian. 

VARRONIA,  a  genus  of  plants  belonging  to  the 
clafs  pentandria,  and  arranged  in  the  natural  fyftem 
under  the  41ft  order,  Afperifolia .  See  Botany  Index, 

VASCULAR,  fomething  confifting  of  divers  vefiels, 
as  arteries,  veins,  &c. 

VASE,  a  term  frequently  ufed  for  ancient  vefiels 
dug  from  under  ground,  or  otherwife  found,  and  pre- 
ferved  in  the  cabinets  of  the  curious.  In  architecture, 
the  appellation  vafe  is  alfo  given  to  thofe  ornaments 
placed  on  corniches,  fochles,  or  pedeftals,  reprefenting 
the  vefiels  of  the  ancients,  particularly  thofe  ufed  -n  fa- 
crifice,  as  incenfe-pots,  flower-pots,  &c.  See  PORTLAND - 
Vafe . 

VASSAL,  in  our  ancient  cuftoms,  fignified  a  tenant 
or  feudatory  ;  or  perfon  who  vowTed  fidelity  and  homage 
to  a  lord,  on  account  of  fome  land,  &c.  held  of  him  in 
fee  \  alfo  a  flave  or  fervant,  and  efpecially  a  domeftic 
of  a  prince. — Vaffallus  is  faid  to  be  quaf  inferior  fo - 
cius ;  as  the  vafifal  is  inferior  to  his  mafter,  and  muft 
ferve  him  \  and  yet  he  is  in  a  manner  his  companion,  be- 
caufe  each  of  them  is  obliged  to  the  other.  See  FEODAL 
System . 

VATICAN,  a  magnificent  palace  of  the  pope  in 
Rome,  which  is  faid  to  confift  of  feveral  thoufand  rooms ; 
but  the  parts  of  it  moft  admired  are  the  grand  ftaircafe, 
the  pope’s  apartment,  and  efpecially  the  library,  which  is 
one  of  the  richeft  in  the  world,  both  in  printed  books 
and  manuferipts. 

VAUBAN,  Sebastian  le  Prestre,  Seigneur 
DE,  marftial  of  France,  and  the  greateft  engineer  that 
country  ever  produced,  was  born  in  1633.  He  difplay- 
ed  his  knowledge  of  fortification  in  the  courfe  of  many 
fieges,  and  his  fervices  were  rewarded  with  the  firft  mi¬ 
litary  honours.  He  was  made  governor  of  Lifle  in 
1668,  commiflary  general  of  the  fortifications  of  France 
in  1678,  governor  of  the  maritime  parts  of  Flanders  in 
1689,  and  a  marlhal  of  France  in  1703.  He  died  in 
1707,  after  having  brought  the  arts  of  attacking  and 
defending  fortified  places  to  a  degree  of  perfection  un¬ 
known  before.  His  -writings  on  thefe  lubjeCts  are  in 
great  efteem. 

VAUDOIS,  VaLDENSES,  or  Waldenfes ,  in  ecclefi- 
aftical  hiftory,  a  name  given  to  a  feCt  of  reformers,  who 
made  their  firft  appearance  about  the  year  1 160. 

*  The  origin  of  this  famous  fe£t,  according  to  Mo- 
fheim,  was  as  follows :  Peter,  an  opulent  merchant  of 
Lyons,  furnamed  Valdenfs ,  or  Valid  if  us  from  Vaux  or 
Waldum,  a  town  in  the  marquifate  of  Lyons,  being  ex¬ 
tremely  zealous  for  the  advancement  of  true  piety  and 
Chriftian  knowledge,  employed  a  certain  prieft  called 
Stephanas  de  Evifa,  about  the  year  1160,  in  tranflating 
from  Latin  into  French  the  four  Gofpels,  with  other 
books  of  Holy  Scripture,  and  the  moft  remarkable  fen- 
tences  of  the  ancient  doCtors,  which  were  fo  highly 

efteemed 
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V&udofs  efteemfed  in  this  century.  But  no  fooner  had  life  perufed 
.  thefe  facred  books  with  a  proper  degree  of  attention, 
Ub  i  quit  a-  ^an  }je  perccived  that  the  religion  which  was  now 

_  *  .  taught  in  the  Roman  church,  differed  totally  from  that 

which  was  originally  inculcated  by  Chrift  and  his  apo- 
ftles.  Struck  with  this  glaring  con  tradition  between 
the  do6lrines  of  the  pontiffs  and  the  truths  of  the  Gofpel, 
and  animated  with  zeal,  he  abandoned  his  mercantile 
vocation,  diftributed  his  riches  among  the  poor  (whence 
the  Waldenfes  were  called  poor  ??ieti  of  Lyons ),  and 
forming  an  alfociation  with  other  pious  men,  who  had 
adopted  his  fentiments  and  turn  of  devotion,  he  began  in 
the  year  1180  to  affume  the  quality  of  a  public  teacher, 
and  to  inftruft  the  multitude  in  the  do&rines  and  pre¬ 
cepts  of  Chriftianity. 

Soon  after  Peter  had  affumed  the  exercife  of  his  mi- 
niftry,  the  archbifhop  of  Lyons,  and  the  other  rulers  of 
the  church  in  that  province,  vigorously  oppofed  him. 
However,  their  oppofition  was  unfuccefsful  ;  for  the 
purity  and  fimplicity  of  that  religion  which  thefe  good 
men  taught,  the  fpotlefs  innocence  that  fhone  forth  in 
their  lives  and  actions,  and  the  noble  contempt  of  riches 
and  honours  which  was  confpicuous  in  the  whole  of  their 
conduct  and  converfation,  appeared  fo  engaging  to  all 
filch  as  had  any  fenfe  of  true  piety,  that  the  number  of 
their  followers  daily  increafed.— — They  accordingly  for¬ 
med  religious  alfemblies,  firft  in  France,  and  afterwards 
in  Lombardy,  from  whence  they  propagated  their  fe£l 
throughout  the  other  provinces  of  Europe  with  incredible 
rapidity,  and  with  fuch  invincible  fortitude,  that  neither 
fire,  nor  fword,  nor  the  mofl  cruel  inventions  of  mercilefs 
perfecution,  could  damp  their  zeal,  or  entirely  ruin  their 
caufe. 

VAULT,  in  ArchiteBure ,  an  arched  roof,  fo  contrived 
that  the  ftones  which  form  it  fuftain  each  other. 

Vaults  are  on  many  occafions  to  be  preferred  to  foffits 
or  flat  ceilings,  as  they  give  a  greater  height  and  eleva¬ 
tion,  and  are  befides  more  firm  and  durable. 

VAYER.  See  Mothe. 

VAYVODE,  or  Vaivode.  See  Waywode. 

#  UBES,  St,  a  fea-port  to  vn  of  Portugal,  in  the  pro¬ 
vince  of  Eftremadura,  feated  on  a  bay  of  the  Atlantic 
ocean,  2i  miles  fouth  of  LifLon.  It  (lands  on  an  emi¬ 
nence,  with  a  very  flrong  caflle  built  on  a  rock.  The 
foil  around  is  fertile  in  corn,  wine,  and  fruits  ;  and  it  is 
furniffied  with  good  fifli  from  the  fea,  and  a  fmall  lake  in 
the  neighbourhood.  Here  great  quantities  of  fine  fait 
are  made,  which  is  carried  to  the  American  plantations, 
E.  Long.  8.  54  N.  Lat.  38.  22. 

ANS,  formed  from  ubique ,  44  every¬ 
where,”  in  ecclefiaftical  hiftory,  a  fea  of  Lutherans 
which  rofe  and  fpread  itfelf  in  Germany  ;  and  whofe 
difiingui thing  doctrine  was,  that  the  body  of  Jefus  Chrift 
is  everywhere,  or  in  every  place. 

Brentius,  one  of  the  earlift  reformers,  is  faid  to  have 
firft  broached  this  error,  in  1560.  Luther  himfelf,  in 
his  controverfy  with  Zuinglius,  had  thrown  out  fome 
unguarded  expreffions,  that  feemed  to  imply  a  belief  of 
the  ominprefence  of  the  body  of  Chrift  ;  but  he  became 
ienfible  afterwards,  that  this  opinion  was  attended  with 
great  difficulties,  and  particularly  that  it  ought  not'  to 
be  made  ufe  of  as  a  proof  of  Chrift’s  corporal  prefence 
in  the  euebarift.  However,  after  the  death  of  Luther 
this  abfurd  hypothefis  was  renewed,  and  drefied  up  in 
a  fpecious  and  plaufible  form  by  Brentius.  Chemnb 
Vol.  XX.  Part  II. 
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tius,  and  Andrseas,  who  maintained  the  communica-  Ubiquita- 
tion  of  the  properties  of  Chrift’s  divinity  to  his  human  rians 
nature.  It  is  indeed  obvious,  that  every  Lutheran  who 
believes  the  doflrine  of  confubftantiation  (fee  Sl/PPER  1  ^  r 

of  the  Lord),  whatever  he  may  pretend,  mult  be  an  Ubi- 
quitarian. 

UBIQUITY,  Omnipresence;  an  attribute  of  the 
Deity,  whereby  he  is  always  intimately  prefent  to  all 
things ;  gives  the  effe  to  all  things ;  knows,  preferves, 
and  does  all  in  all  things. 

UDDER,  in  comparative  anatomy,  that  part  in 
brutes  wherein  the  milk  is  prepaied,  anfwering  to  the 
mammae  or  breads  in  women.  See  Anatomy,  Com¬ 
parative. 

VEDAS,  the  facred  books  of  the  Hindoos,  believed 
to  be  revealed  by  God,  and  called  immortal.  They  are 
considered  as  the  fountain  of  all  knowledge  human  and 
divine,  and  are  four  in  number  ;  of  which  we  have  the 
following  account  in  the  firft  volume  of  the  Afiatic  Re¬ 
searches  :  The  Rigveda  confifts  of  five  fe&ions ;  the  Ta - 
jurveda  of  eighty  fix  ;  the  Samaveda  of  a  theufand ;  and 
the  AC harvaveda  of  nine  ;  with  eleven  hundred  faCha^s^ 
or  branches,  in  various  divifions  and  fubdivifions.  The 
Vedas  in  truth  are  infinite;  but  have  been  long  reduced 
to  this  number  and  order :  the  principal  part  of  them  is 
that  which  explains  the  duties  of  man  in  a  methodical 
arrangement;  and  in  the  fourth  is  a  fyftem  of  divine 
ordinances. 

From  thefe  are  reduced  the  four  Upavedas ,  the  firft  of 
which  wTas  delivered  to  mankind  by  Brahma,  Indra, 
Dhanwantari,  and  five  other  deities  ;  and  comprifes 
the  theory  of  diforders  and  medicines,  with  the  pradlical 
methods  of  curing  difeafes. 

The  fecond  confifts  of  mufic,  invented  for  the  pur- 
pofe  of  railing  the  mind  by  devotion  to  the  felicity  of 
the  Divine  nature  ;  the  third  tieats  of  the  fabrication 
and  ufe  of  arms  ;  and  the  fourth  of  fixtyfour  mechani¬ 
cal  arts.  Of  however  little  value  we  may  efteem  the 
mechanical  arts  of  the  Hindoos,  and  how'ever  defpicable 
their  theological  fyftem  may  really  be,  the  Upavcda 
which  tieats  of  difeafes  and  the  method  of  curing  them, 
furely  defefves  to  be  ftudied  by  every  European  phyfi- 
cian  pradifing  in  India.  There  are  indeed  a  great 
number  of  medical  books  in  the  Shanfciit  language 
worthy  of  attention  ;  for  though  the  theories  of  their 
authors  may  be  groundless  and  whimfical,  they  contain 
the  names  and  deferiptions  of  many  Indian  plants  and 
minerals,  with  their  ufes,  difcoveicd  by  experience ,  in 
the  cure  of  difeafes. 

VEDE1 1  E,  in  IVar,  a  centinel  on  horfeback,  with 
his  horfe’s  head  towards  the  place  wffienre  any  danger  is 
to  be  feared,  and  his  carabine  advanced,  with  the  butt- 
end  againft  his  right  thigh.  When  the  enemy  has  en¬ 
camped,  there  are  vedettes  pofted  at  all  the  avenues, 
and  on  all  the  lifing  grounds,  to  watch  for  its  fecurity/ 

To  VEER  and  Haul,  to  pull  a  rope  tight,  by  drawl¬ 
ing  it  in  and  flackening  it  alternately,  till  the  body  to 
which  it  is  applied  acquires  an  additional  motion,  like 
the  increafed  vibrations  of  a  pendulum,  fo  that  the  rope 
is  ftraitened  to  a  greater  tenfion  with  more  facility  and 
difpatch.  This  method  is  particularly  ufed  in  hauling 
the  bowdines.  .  ,  ® 

The  wind  is  faid  to  veer  and  haul  wffien  it  alters  its 
direction,  and  becomes  more  01  lefs  fair.  Thus  it  is 
faid  to  veer  aft  and  to  haul  forward. 

3  ^  Veer, 
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Veer  Veer,  Tel' -Veer,  anciently  Camp-Veer ,  a  town  of 
II  Zealand  in  the  United  Provinces,  (landing  at  the  mouth 
,0f  the  Eaft  Schelde,  about  four  miles  from  Middle- 
burgh,  and  eight  from  Flufhing.  Veer,  in  Dutch,  fig- 
nifies  a  paffage  or  ferry  over  an  arm  of  the  fea  or  a 
river  ;  and  as  there  was  once  a  ferry  here  over  the 
Schelde  to  the  village  of  Compen,  on  the  ifland  of 
North  Beveland,  the  town  thereby  got  the  name  of 
Veer ,  Camp-Veer ,  and  Ter- Veer.  It  is  well  fortified, 
and  formerly  enjoyed  a  good  trade,  efpecially  to  Scot¬ 
land  ;  the  natives  enjoying  particular  privileges  here. 
The  harbour  is  very  good,  and  the  arfenal  the  bed  fur- 
niihed  in  the  world.  Hence  the  Veres,  anciently  earls 
of  Oxford,  are  faid  to  have  derived  both  their  origin 
and  name. 

VEERING,  or  Wearing,  the  operation  by  which 
a  (hip,  in  changing  her  courfe  from  one  board  to  the 
other,  turns  her  (tern  to  windward.  Hence  it  is  ufed 
in  oppofition  to  XACKING,  wherein  the  head  is  turned 
to  the  wind  and  the  (lern  to  leeward.  See  Seamanship. 

VEGA,  Lopez  de,  a  celebrated  Spanifti  poet.  He 
was  the  fon  of  Felix  de  Vega  and  Francifca  Fernandez, 
who  were  both  defcended  from  honourable  families,  and 
lived  in  the  neighbourhood  of  Madrid.  Our  poet  was 
born  in  that  city  on  the  25th  of  November  1562.  He 
was,  according  to  his  own  expreflion,  a  poet  from  his 
cradle  ;  and  beginning  to  make  verfes  before  he  had 
learned  to  write,  he  ufed  to  bribe  his  elder  fchool-fel- 
lows  with  part  of  his  breakfaft,  to  commit  to  paper  the 
lines  he  had  compofed.  Having  loft  his  father  wrhile  he 
was  yet  ftill  a  child,  he  engaged  in  a  frolic  very  natural 
to  a  lively  boy,  and  wandered  with  another  lad  to  vari¬ 
ous  parts  of  Spain,  till,  having  fpent  their  money,  and 
being  conduced  before  a  magiftrate  at  Segovia  for  of¬ 
fering  to  fell  a  few  trinkets,  they  were  fent  home  again 
to  Madrid.  Soon  after  this  adventure,  our  young  poet 
was  taken  under  the  protedion  of  Geronimo  Manrique, 
biftiop  of  Avila,  and  began  to  diftinguifh  himfelf  by  his 
dramatic  compofitions,  which  were  received  with  great 
applaufe  by  the  public,  though  their  author  had  not  yet 
completed  his  education  :  for,  after  this  period,  he  be¬ 
came  a  member  of  the  univerfity  of  Alcala,  where,  he 
devoted  himfelf  for  four  years  to  the  ftudy  of  philo- 
fophy.  He  was  then  engaged  as  fecretary.  to  the  duke 
of  Alva,  and  wrote  his  Arcadia  in  compliment  to  that 
patron  :  who  is  frequently  mentioned  in  his  occafional 
poems.  He  quitted  that  employment  on  his  marriage 
with  Ifabel  de  Urbina,  a  lady  (fays  his  friend  and  bio¬ 
grapher  Perez  de  Montalvan)  beautiful  without  arti¬ 
fice,  and  virtuous  without  a  fie  (Ration.  His  domeftic 
Jiappinefs  was  foou  interrupted  by  a  painful  incident — 
Having  written  fome  lively  verfes  in  ridicule  of  a  perfon 
who  had  taken  fome  injurious  freedom  with  his  charac¬ 
ter,  he  received  a  challenge  in  confequence  of  his  wit.; 
and  happening,  in  the  duel  which  enfued,  to  give  his 
adverfary  a  dangerous  wound,  he  wTas  obliged  to  fly 
from,  his  family,  and  (belter  himfelf  in  Valencia.  He 
refided  there  a  confiderable  time  ;  but  connubial  affec¬ 
tion  recalled  him  to  Madrid.  His  wTife  died  in.  the  year 
of  his  return.  His  affliftion  at  this  event  led  him  to  re- 
linquilh  his  favourite  ftudies,  and  embark  on  board  the 
Armada  which  was  then  preparing  for  the  invafion  of 
England.  He  had  a  brother  who  ferved  in  that  fleet. as 
a  lieutenant )  *  and  being  (hot  in  an  engagement  with 


fome  Dutch  veffels,  his  virtues  were  celebrated  by  our  Vega, 
affli&ed  poet,  whole  heart  was  peculiarly  alive  to  every  Vegetable 
generous  affe&ion.  After  the  ill  fuccefs  of  the  Armada, , 
the  difconfolate  Lopez  de  Vega  returned  to  Madrid, 
and  became  fecretary  to  the  marquis  of  Malpica,  to 
whom  he  has  addreflfed  a  grateful  fonnet.  Fiom  the 
fervice  of  this  patron  he  paffed  into  the  houfehold  of  the 
count  of  Lemos,  whom  he  celebrates  as  an  inimitable 
poet.  He  was  once  more  induced  to  quit  his  attendance 
on  the  great,  for  the  more  inviting  comforts  of  a  mar¬ 
ried  life.  His  fecond  choice  wTas  Juana  de  Guardio,  of 
noble  birth  and  Angular  beauty.  By  this  lady  he  had 
two  childien,  a  fon  who  died  in  his  infancy,  and  a 
daughter  named  Feliciana ,  wrho  furvived  her  father. 

The  death  of  his  little  boy  is  faid  to  have  liaftened  that 
of  his  wife,  whom  he  had  the  misfortune  to  lofe  in  about 
feven  years  after  his  marriage.  Having  now  experi¬ 
enced  the  precarioufnefs  of  all  human  enjoyments,  he 
devoted  himfelf  to  a  religious  life,  and  fulfilled  all  the 
duties  of  it  with  the  mod  exemplary  piety  :  ftill  conti¬ 
nuing  to  produce  an  aftonifhing  variety  of  poetical  com¬ 
pofitions.  His  talents  and  virtues  procured  him  many 
unfolicited  honours.  Pope  Urban  VIII.  fent  him  the 
crofs  of  Malta,  with  the  title  of  DoRor  in  Divinity, 
and  appointed  him  to  a  place  of  profit  in  the  Apoftolic 
Chamber  ;  favours  for  which  he  expreffed  his  gratitude 
by  dedicating  his  Corona  Trogica  (a  long  poem  on  the 
fate  of  Mary  queen  of  Scots)  to  that  liberal  pontiff.  In 
his  73d  year  he  felt  the  approaches  of  death,  and  pre¬ 
pared  himfelf  for  it  wflth  the  utmoft  compofure  and  de¬ 
votion.  His  laft  hours  were  attended  by  many  of  his. 
intimate  friends,  and  particularly  his  chief  patron  the 
duke  of  Seffa,  whom  he  had  made  his  executor ;  leaving 
him  the  care  of  his  daughter  Feliciana.,  and  of  his  vari¬ 
ous  manuferipts.  The  manner  in  which  he  took  leave 
of  thofe  he  loved  w’as  mod  tender  and  affe&ing.  He 
faid  to  his  difciple  and  biographer  Montalvan,  That  true 
fame  confifted  in  being  good  :  and  that  he  would  will¬ 
ingly  exchange  all  the  applaufes  he  had  received  to  add 
a  Angle  deed  of  virtue  to  the  a&ions  of  his  life.  Hav- 
ing  given  his  dying  benediction  to  his  daughter,  and  per¬ 
formed  the  laft  ceremonies  of  his  religion,  he  expired  on 
the  25th  of  Auguft  1635. 

VEGETABLE  Physiology. — Under  the  article 
Botany,  and  alfo  under  Plant,  we  have  already  de¬ 
livered  fome  of  the  commonly  received  do&rines  on  this 
fubjeft.  But  as  fome  late  in ve (ligations  feem  to  lead 
to  new  views  with  regard  to  the  ftru&ure  and  nature  of 
vegetables,  we  have  thought  it  neceffary  to  refume  the 
fubjeft,  and  t©  give  as  full  a  detail  of  the  experiments  and 
obfervations  to  which  wTe  allude  as  our  limits  wflll  per¬ 
mit  :  we  (hall  firft  treat  of  the  ftru&ure,  and  fecond- 
ly  of  the  phyfiology  of  plants. 

I.  Structure  of  Plants. — In  confidering  tho  ftruc- 
ture  or  anatomy  of  plants,  we  (hall  treat,  ift,  of  the 
root;  2d,  of  the  ftem  and  branches;  3d,  of  the  leaves 5 
and  4th,  of  the  flowers  ;  in  the  order  in  which  they  are 
now  enumerated. 

1.  The  Root. — The  root  is  that  organ  belonging  to 
vegetables  by  which  they  are  fupplied  with  nourifhment, 
and  by  which  they  are  fixed  to  a  commodious  fituation. 

It  wras  formerly  fuppofed  to  be  compofed  of  outer  and  ^ 
inner  bark,  of  wood  and  of  pith  ;  but  Mrs  Ibbetfon,  who  - 

has  lately  communicated*  to  the  public  the  refults  of  an*/^  *and 

elaborate  334. 
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Vegetable  elaborate  feries  of  experiments  on  this  fubjeft,  thinks 
Phyfiology.  that  it  is  wholly  compofed  of  the  rind  much  thickened, 
with  perhaps  a  very  little  of  the  outer  bark,  but  no  inner 
bark  ;  of  a  quantity  of  wood,  hardly  any  pith,  and  no 
fpiral  veffels.  Mrs  Ibbetfon  fearched  in  vain  for  the 
larger  veffels  of  the  inner  bark,  till  it  occurred  to  her  that 
the  want  of  this  bark  accounted  for  there  being  no 
leaves  on  the  root.  Mrs  Ibbetfon  had  often  been  af~ 
lured  that  roots  were  found  bearing  leaves,  but  on  dif- 
fe&ion  of  thefe  fuppofed  roots,  (he  found  that  they  were 
branches  which  crofted  the  root. 

The  root  confifts  of  the  caudex,  (lock  or  main  body, 
and  of  the  radiculae  or  fibres  which  arile  from  the  cau¬ 
dex,  and  are  the  organs  by  which  the  moifture  is  imme¬ 
diately  imbibed. 

In  botanical  terminology,  we  generally  confider  all 
that  part  of  a  plant  which  is  under  ground  as  the  root  3 
but  Linne  comprehends  under  his  definition,  what  we 
term  the  body  or  trunk  of  the  plant  3  and  he  went  fo 
far  as  to  call  the  ftems  of  trees  44  roots  above  ground ”  3 
but  as  Dr  Smith  juftly  remarks,  this  feems  paradoxical 
and  fcarcely  correft.  Dr  Smith  adds,  that  perhaps  it 
would  be  more  accurate  to  call  the  caudex  a  fubterra- 
neous  fern  ;  although  he  is  rather  inclined  to  think  that 
it  has  functions  diftinft  from  the  Item,  analogous  to  di- 
geftion  3  for  there  is  evidently  a  great  difference  in  many 
cafes,  between  the  fluids  of  the  root,  at  lead  the  fecret- 
ed  ones,  and  thofe  of  the  reft  of  the  plant. 

In  botanical  phyfiology,  by  the  term  root ,  is  often  un¬ 
der  flood  the  parts  only  which  ferve  to  keep  the  plants 
firm  in  the  ground  :  thus  the  bulbous  and  flefliy  roots 
as  they  are  called,  are  ftri&ly  fpeaking,  not  roots  3  the 
radicuke  or  fibres  being  the  real  roots.  The  duration 
of  roots  is  various  3  they  arc  either  annual,  biennial,  or 
perennial. 

2.  The  Stems  and  Branches.—* -Linne  long  ago  divid¬ 
ed  the  ftems  of  trees  into  four  parts  3  the  rind,  the  bark, 
the  wrood,  and  the  pith  ;  and  nearly  a  fimilar  divifion  has 
been  adopted  by  moft  vegetable  phyfiologifts  till  the 
present  time. 

Mrs  Ibbetfon  (aided  by  a  powerful  folar  microfeope), 
however,  thinks  that  nature  points  out  a  more  regular 
divifion,  a  divifion  marked  not  only  by  the  form,  but 
by  the  difference  of  th 0  juices,  with  which  the  parts  are 
fwelled. 

Mrs  Ibbetfon  divides  the  ftem  of  trees  into  fix  parts : 

*•  ^le  r*nd  ;  2.  The  bark  and  inner  bark  3  3.  The 
wood  3  4.  The  fpiral  nerves  3  5.  The  nerves  or  circle  of 
life  (corona  of  Hill)  ;  and  6.  The  pith, 

i.  Of  the  rind . — Mrs  Ibbetfon  conceives  the  rind  to 
be  merely  an  outward  covering  to  the  tree,  which  pre¬ 
vents  its  juices  from  being  evaporated  by  the  influence 
ot  the  fun’s  heat.  The  rind  is  Continued  under  ground  • 
but  it  may  be  as  ufeful  there  to  prevent  the  entrance  of 
the  duft  and  earth,  the  preffure  of  ftones,  or  the  injury 
of  mfe£ls.  J  J 

The  rind  is  Compofed  of  two  rows  of  cylinders,  with  a 
Angle  line  to.  divide  them.  The  cylinders  are  filled 
with  a  pellucid  liquor.  There  are  feldom  more  than 
four  or  five  layers  of  veffels  in  the  rind;  but  it  is  in  ge¬ 
neral  fo  covered  with  parafitic  plants,  as  powdery  fi. 
chens,  &c.  that  its  thicknefs  is  often  more  than  dou¬ 
bled. 

1  he  rind  does  not  appear  to  be  neceffary  to  plants  in 
general,  as  there  are  many  in  which  the  bark  ferves 
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as  a  covering  in  its  ftead  3  but  it  feems  to  form  an  effen- 
tial  parr  of  trees. 

'I*  Of  the  bark  and  inner  hark.~  Thefe  parts,  though 
certainly  different  as  to  form,  contain  the  fame  kind  of 
juice  3  and  being  fo  nearly  allied,  may  be  treated  of  as 
one.  From  the  bark  and  inner  bark  the  leaves  take 
their  origin,  as  will  be  fhown  when  we  come  to  treat  of 
the  formation  of  the  leaf-bud.  Mrs  Ibbetfon  conceives 
that  the  juice  of  the  bark  is  the  blood  of  the  tree. 

In  the  bark  alone  are  produced  the  gums,  the  refins, 
the  oil,  the  milk,  See.  3  in  fhort  all  that  belongs  to  the 
tree  3  gives  tafte  to  it  3  all  that  makes  one  plant  differ 
from  another,  and  all  its  virtues,  if  the  expreflicn  may 
be  ufed.  The  bark  is  generally  green  3  the  inner  bark 
white,  yellow,  or  green.  The  former  con  fids  of  veflels 
eroding  each  other  3  the  latter  of  bundles  of  veflels  of 
two.  fizes.  The  large  veflels  confift  of  broad  cylinders, 
having  a  bottom  with  a  hole  in  it,  through  which  the 
liquid  paffes,  though  not  with  perfedf  eafe. 

Mrs  Ibbetfon  fays  that  on  expofing  feveral  pieces  of 
the  inner  bark  to  the  folar  microfeope,  the  moment  fhe 
turned  the  light  on  the  fpecimen,  the  juice,  which  had 
before  proceeded  up  the  pipes  rather  (lowly,  was  fudden- 
ly  propelled  forward  with  a  force  truly  aftonifhing. 

When  the  heat  and  light  were  increafed  by  caufing 
the  focus  of  the  rays  to  fall  on  the  veffels,  the  fide  divi- 
fions  of  the  veflels  were  broken  through,  thus  inundat- 
ing  the  fpecimen  3  but  when  a  proper  degree  of  light 
and  heat  was  kept  up,  it  was  curious  to  obferve  the  li¬ 
quid  pafling  from  pipe  to  pipe,  in  one  regular  and  eafy 
flow,  making  only  a  fhort  flop  as  it  iffued  through  the 
ftraitened  apertures  at  the  bottom  of  the  veffels.  Mrs 
Ibbetfon  has  often  flood  for  more  than  an  hour  watch¬ 
ing  the  current,  (which  paffes,  however,  much  flower 
than  the  fap  does),  nor  could  (lie  perceive  while  the 
heat  and  fight  were  on  it,  that  it  required  any  addi¬ 
tional  expedient  to  haften  its  momentum  3  but  during 
the  cold  and  darknefs  of  night,  (lie  fuppofes  that  the 
preffure  of  the  baftard  grain  mentioned  by  Mr  Knight 
may  very  likely  aflift  its  flow,  as  it  is  at  night  that  the 
baftard  grain  is  preffed  againft  the  cylinders. 

The  baftard  grain  is  found  however  only  in  the  wood  3 
but  the  contraaion  at  the  bottom  of  the  large  veffels  of 
the  inner  bark,  may  probably  ferve  the  fame  purpofe, 
the  impetus  of  the  current  being  increafed  by  the  leffen- 
ing  of  the  apertures  of  the  veffels. 

I  he  veffels  of  the  inner  bark  are  very  thick  in  pro¬ 
portion  to  their  fize,  and  there  is  placed  in  them  a  pe¬ 
culiar  circular  body,  which  refembles  a  cullender  full  of 
holes  fo  fmall  that  no  liquid  could  pafs  them.  In  view¬ 
ing  the  thick  juice  which  runs  through  thefe  pipes,  Mrs 
Ibbetfon  obferved  many  bubbles  of  air,  the  fize  of  which 
Was  increafed  or  diminifhed  according  to  the  tempera¬ 
ture  3  and  as  their  fize  varied,  fo  was  the  flow  of  the 
liquid  accelerated  or  retarded.  To  fee  thefe  veffels 
well,  the  fpecirnens  may  be  placed  in  a  baiket  which  is 
to  be  faftened  in  a  running  ftream  for  fome  time,  or 
boiled  thoroughly,  and  then  thrown  into  green  wax  per¬ 
fectly  melted.  r 

.  fays  that  “  fome  plants  have  the  fame  juices 

m  every  part  of  them:”  but  Mrs  Ibbetfon  does  not  coin¬ 
cide  witn  his  idea,  for  (he  did  not  find  it  to  be.To  5  though 
t  e  potent  fmell  of  the  liquid  belonging  to  the  bark 
o  ten  extends  to  other  parts  of  the  plant,  yet  it  general- 
y  vamfhes  if  kept  feparate  for  a  day,  or  becomes  fo 
5  X  2  faint 
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"Vegetable  faint  in  comparifon  with  the  real  liquid  of  the  bark  as 
Fliyiiology.  to  prove  that  it  does  not  form  an  ingredient  of  thefe 
parts.  Mirbel  fays  that  the  cylinders  of  the  inner  bark 
are  merely  vacancies  of  the  ordinary  veffels  j  but  Mrs 
Jbbetfon  ftates  that  they  are  exactly  the  fame  as  thefe 
veffels,  and  occupy  the  lame  place. 

They  have  a  peculiar  fhape,  being  unlike  any  other 
veffels  of  the  tree,  and  they  perform  a  particular  of¬ 
fice. 

The  veffels  of  the  bark  are  fmaller,  and  more  fimple 
than  thofe  of  the  inner  bark,  and  are  divided  by  a  line 
or  two,  running  longitudinally  between  them. 

3.  Of  the  Wood. — This  is  a  very  obvious  part.  Place 
the  Item  ef  any  plant  in  a  coloured  liquid,  and  every 
veffel  which  conveys  the  fap  from'  the  earth  to  the  top 
of  the  tree  will  be  tinged. 

The  fap  is  a  thin  watery  liquor,  probably  medicated 
from  the  earth,  in  order  to  become  fuitable  for  the  life 
of  vegetables. 

Mrs  Ibbetfon  fuppofes  that  the  fap  may  vary  with  the 
foil,  though  on  trial  (he  has  never  found  that  change 
which  might  have  been  fufpe£led. 

If  we  make  a  tranfverfe  fe£lion  of  the  ftem  of  a  tree, 
two  different  kinds  of  layers  prefent  themfelves  in  the 
wood  *,  fome  running  in  a  circular  manner,  which  tim¬ 
ber  merchants  call  the  fiver  grain  ;  and  others  from  the 
circumference  to  the  centre,  which  they  denominate  the 
bafard  grain.  Linne  long  ago  believed  that  one  of 
the  circular  layers  was  added  to  the  tree  each  year. 
This  opinion  has  often  been  controverted,  and  among 
others  by  Duhamel  and  Mirbel  j  but  Mrs  Ibbetfon  has 
had  an  opportunity  of  verifying  the  accuracy  of  Linne’s 
opinion.  She  alfo  obferved  that  the  layer  was  large 
of  fmall  according  to  the  expofure  of  the  tree,  and 
the  favourablenefs  of  the  feafon  :  thus  in  expofed  fix¬ 
ations,  the  circles  taken  as  a  whole,  were  much  narrow¬ 
er  than  in  trees  not  expofed.  In  fome  trees  Ihe  noticed 
©nly  half  of  a  circular  layer. 

Mrs  Ibbetfon  thinks  the  baftard  ftripe  confifts  of  two 
lines  or  firings,  with  a  little  fcale  between  them  $  and 
they  appear  from  their  extreme  fufceptibility  to  be  form¬ 
ed  of  the  fame  leather-like  fubftance  as  the  fpiral  veffels, 
which  we  are  immediately  to  notice. 

Mr  Knight  merely  calls  them  fcales;  but  as  he 
mentions  their  preffmg  clofe  (which  they  certainly  do) 
to  the  cylinders  at  night,  and  during  cold  weather, 
it  is  obvious  (whichever  of  the  opinions  we  adopt) 
that  the  baftard  grains  are  capable  of  fupplying  the 
place  of  the  fun’s  rays,  by  their  preffure. 

The  w'ood -veffels  are  far  more  fimple  in  ftru&ure 
than  thofe  of  the  bark  ;  they  are  very  narrow  cylinders, 
and  the  two  rows  next  to  the  corona  are  covered  by  the 
fpiral  veffels. 

It  is  indeed  difficult  to  determine  the  exa£l  extent  of 
the  fpiral  veffels  even  with  the  affiftance  of  the  folar 
microfcope,  for  it  is  by  unwinding  them  alone  that  they 
can  be  known  ;  and  their  extreme  finenefs  confufes,  in 
confequence  of  which  they  have  been  taken  far  fap  vef¬ 
fels.  Neither  Mr  Knight  nor  Mirbel  was  led  into  this 
miftake,  and  Mrs  Ibbetfon  thinks  that  there  can  be  no 
doubt  that  thefe  veffels  (formerly  fo  called)  are  folid 
firings  which  hold  no  liquid. 

The  veffels  of  the  wood  may  be  beft  feen  in  flices  of 
the  ftems  of  young  trees  \  and  if  not  very  vifible  when 


recently  cut,  they  will  foon  become  fo  if  the  flices  are  Vegetable 
kept  in  a  dry  place.  Ph^ology. 

If  the  wood-veffels  are  cut  longitudinally  and  ob- — v"™-' 
ferved  with  a  high  magnifier,  as  foon  as  the  light  is  per¬ 
mitted  to  come  on  the  glafs,  the  flow  of  fap  will  be  ac¬ 
celerated,  and  with  perfect  eafe  will  run  up  veffels  fo 
diminutive  that  to  meafure  them  is  almoft  impoflible. 

A  few  of  the  wood-veffels  are  feparated  and  run  with 
the  fpiral  veffels  to  each  leaf,  in  order  to  nourifh  it,  as 
will  be  more  particularly  noticed  when  we  come  to 
treat  of  the  leaf-bud. 

But  little  of  the  fap,  however,  paffes  off  in  this  way 
from  the  principal  current,  which  flows  on  j  its  chief 
purpofe  being  to  form  the  ftamen  and  the  pollen  apper¬ 
taining  to  it,  and  afterwards  to  lend  its  principal  aid  to 
the  formation  of  the  fruit  and  feed. 

4.  The  fpiral  veffels  are  a  quantity  of  folid  firings 
coiled  up  into  a  fpiral  form.  Mrs  Ibbetfon  fuppofes 
them  to  be  formed  of  a  leather-like  fubftance,  and,  as  al¬ 
ready  mentioned,  to  be  rolled  round  the  wood.  In  this 
fpiral  manner  they  run  up  the  ftems  of  trees  and  plants 
of  every  kind,  (with  a  few  exceptions)  and  from  thence 
into  every  leaf  and  flower.  Thefe  fpiral  cords  are  fingly 
too  fmall  to  be  obferved  by  the  naked  eye.  They  run 
into  every  fibre  of  the  leaf,  and  aie  fattened  to  its  edges, 
thus  crofling  among  the  veffels  in  every  direflion  like 
a  fpider’s  web  •,  by  which  difpofition  they  can  draw 
the  leaves  in  any  way  that  is  neceffary  for  them. 

The  larger  of  the  interior  wood-veffels  are  each  fup- 
plied  with  fets  of  ten  or  twelve  fpiral  cords,  but  the 
fmaller  of  thefe  have  only  three  or  four  to  each. 

In  the  cabbage  leaf  and  in  the  burdock,  the  fpiral 
cords  may  be  found  in  bundles  almoft  as  thick  as  a 
packthread,  but  in  fmaller  leaves  they  are  proper¬ 
ly  proportioned.  Thefe  fpiral  cords,  Mrs  Ibbetfon 
thinks,  are  the  caufe  of  the  motions  of  plants.  See 
Plant,  p.  601,  wrhere  thefe  cords  are  called  fl/r- vef¬ 
fels. 

5.  Of  the  corona  or  circle  of  life. — The  next  part  to 
be  noticed  is  the  fmall  circle  of  veffels  fitpated  between 
the  wood  and  the  pith,  the  importance  of  which,  in  the 
formation  of  the  feed,  will  be  noticed  under  Impregnation 
of  the  Seed ;  where  are  alfo  related  ftrong  proofs  to  Ihovv 
that  a  plant  cannot  exift  a  day  without  the  corona,  and 
that  if  a  young  plant  be  deprived  of  this  part,  it  will 
not  grow  again,  though  it  will  certainly  do  fo  if  the 
plant  be  fomewhat  old.  It  is  very  curious  that  almoft 
every  botanical  anatomift  ihould  have  figured  this  part, 
without  giving  it  a  name,  or  noticing  it  particularly } 
and  that  tfyefe  anatomifts  Ihould  have  attributed  all  its 
powers  to  the  pith,  which,  from  the  Ihort  term  of  its 
exiftence,  and  its  being  perpetually  impeded  in  its  pro^ 

refs  to  make  way  for  the  flower-bud,  can  evidently 
ave  but  little  influence.  The  circle  of  life,  however, 
has  not  efcaped  the  notice  of  Hill,  who  termed  it  the 
corona. 

The  circle  of  life  confifts  of  rows  of  little  cylinders 
which  have  their  own  peculiar  juice,  generally  of  an 
auftere  quality.  From  the  corona  all  branches  take 
their  rife,  and  from  it  all  wood  threads  grow.  The  cy¬ 
linders  of  which  it  is  compofed  run  up  into  all  flower- 
buds,  but  never  approach  the  leaf-bud  as  is  reprefented 
by  fig.  1  and  2.  j  when  thefe  cylinders  enter  the  flower-  P*3*? 
bud,  they  make  their  way  diftinftly  to  each  feparate 

flower, 
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Vegetable  flower,  forming  the  piftil,  and  after  depofiting  in  each 
Phyfiology.  the  whJch  \s  the  firft  origin  of  life,  they  are 

v  afterwards  impregnated,  or  acquire  the  power  of  giving 
life  by  the  juice  of  the  ftamen,  which  runs  through  the 
fame  tiring  into  the  feed. 

That  the  principal  vitality  of  the  plant  refides  in  the 
corona,  we  think  is  proved  by  the  experiments  and  ob- 
fervations  of  Mrs  Ibbetfon  under  Impregnation  of  Seed ', 
and  leems  to  be  farther  confirmed  by  the  following  re¬ 
marks. 

When  a  branch  is  cut  from  a  tree,  or  a  tree  is  torn 
up,  the  corona  or  circle  of  life  is  the  firffc  part  that  dies  j 
and  if,  after  a  fudden  froft,  we  examine  the  flowers  of  a 
fruit  tree,  we  (hall  find  that  neither  the  calyx,  the  co¬ 
rolla,  the  (lamina,  nor  the  feeds  are  hurt,  but  that  the 
piftilla  are  deftroyed.  And  if  we  now  obferve  the  piftils 
with  care,  we  (hall  fee  that  it  is  the  line  of  life  which  is 
decayed,  and  that  this  is  the  firft  part  in  which  mortifi¬ 
cation  commences.  The  peculiar  liquor  of  the  piftil 
acquires  a  blood- red  colour,  and  the  veffels  which  run 
up  to  the  fligma  become  black,  inftead  of  their  natural 
yellow  colour. 

If  in  wood,  this  line  is  injured  (either  by  the  de¬ 
cay  of  the  bark  or  other  means)  the  circle  will  undu¬ 
late  into  a  thoufand  forms,  for  the  purpofe  of  regaining 
a  healthy  (ituation  in  which  it  may  purfue  its  courfe. 

Mrs  Ibbetfon,  to  prove  the  power  of  the  circle  of 
life,  relates  the  following  obfervations  refpe&ing  the 
poa  reptans . 

She  had  often  meafured  in  winter,  feven  or  eight 
yards  of  this  grafs,  which  appeared  perfectly  dead  ;  and 
yet  in  May  or  June,  (he  perceived  life  in  it  at  the  mod 
diftant  end  from  the  ftalk.  Next  fpring  (lie  took  up 
two  of  thefe  creeping  branches  which  were  much  alike  \ 
and  on  differing  one  of  them  through  its  whole  length, 
(he  found  in  it  a  collection  of  little  veffels  not  thicker 
than  a  very  fine  thread. 

This  collection  of  veffels  had  run  about  half  way 
the  length  of  the  branch,  which  was  about  three 
yards. 

Mrs  Ibbetfon  having  merely  opened  the  cover  of  the 
grafs,  laid  it  down  again,  and  the  little  veffels  continued 
increafing  till  they  reached  the  end  of  the  branch,  when 
they  made  a  (lop,  and  it  was  perceived  that  the  grafs 
began  to  thicken  ;  and  at  the  end  neared  the  roots,  the 
dead  part  became  inflated  with  juice,  loft  by  degrees 
its  dead  appearance,  thickened  about  the  joints  within, 
and  at  laft  (hot  forth  frefh  leaves  and  frelli  roots  from 
every  joint. 

Mrs  Ibbetfon  has  fince  watched  with  the  greateft 
care,  and  found  that  the  fine  thread  which  runs  through 
the  grafs  protected  by  the  dead  fcale,  was  the  circle  of 
life.  When  this  thread  is  (lopped  by  the  covers  decay¬ 
ing,  it  waits  till  the  feafon  permits  the  reft  of  the  plant 
to  grow.  From  what  has  been  faid,  it  is  evident  that 
the  dead  matter  may  be  inflated  with  a  living  juice,  and 
live  itfelf  again,  provided  the  life  near  the  ftem  of  the 
plant  be  not  extinguiftied.  Mrs  Ibbetfon  has  obferved 
this  to  happen  in  many  plants,  as  in  hydrangea,  in  which 
the  ftalks  apparently  lie  down  and  are  inflated  again,  or 
at  leafl  a  part  of  them. 

6.  Pith. — L:nne  confidered  the  pith  of  plants  as  of 
equal  importance  with  the  fpinal  marrow  of  animals  j 
but  Mrs  Ibbetfon  thinks  this  part  of  but  little  confe- 
quence,  and  transfers  this  importance  to  the  circle  of 


life,  which  (lie  compares  to  the  brain  and  fpinal  mar-  Vegetable 
row.  She  conceives  that  the  pith  forms  merely  a Phyfiology.^ 
fource  of  moifture  for  the  plant  when  required.  The  V_,U"J 
pith  flops  with  every  flower-bud,  and  begins  again  to 
grow  as  foon  as  the  bud  is  paft  $  it  decreafes  as  the 
ltrength  and  fize  of  the  tree  increafe  \  it  is  the  only 
part  of  the  tree  which  is  devoid  of  veffels  j  it  is  merely 
a  net,  not  a  bundle  of  cylinders,  and  is  commonly  of  a 
remarkably  fplendid  or  filver  white  colour. 

It  has  been  faid  that  the  pith  affumes  a  variety  of  fi¬ 
gures,  but  Mrs  Ibbetfon  thinks  this  is  a  miftake,  though 
(he  admits  a  few  different  forts. 


All  young  trees  and  fhrubs  are  provided  with  pith  ^ 
but  in  the  progrefs  of  .heir  growth  they  need  it  no  long¬ 
er,  the  wood  being  a  good  fubftitute.  On  the  fame  ac¬ 
count,  in  general,  we  find  no  pith  in  water  plants,  which 
have  a  hollow  ftem,  and  rarely  fuffer  from  drought. 

Linne  thought  that  the  pith  was  the  feat  of  life 
and  the  fource  of  vegetation  $  or  in  a  word,  the  primary 
part  of  the  plant.  Duhamel  confidered  it  as  of  but  little 
importance  at  all.  Wildenow  and  Knight  concur  with 
Mrs  Ibbetfon  in  regarding  it  as  a  refervoir  of  moifture 
for  the  young  plants  $  and  Dr  Smith  holds  a  medium 
opinion  between  that  of  Linne  and  the  other  authors 
juft  named. 

He  fays  “  there  is  in  certain  refpe&s-  an  analogy  be¬ 
tween  the  medulla  of  plants,  and  the  nervous  fyftem  of 
animals  ;  it  is  no  lefs  affiduoufly  prote&ed  than  the  fpi¬ 
nal  marrow  5  it  is  branched  off  and  diffufed  through  the 
plant,  as  nerves  through  the  animal.  Hence  it  is  not 
abfurd  to  prefume  that  it  may  in  like  manner  give  life 
and  vigour  to  the  whole,  though  by  no  means,  any  more 
than  nerves,  the  organ  or  fource  of  nourifliment  *  See  Fig-. 

We  were  fomewhat  furprifed  to  find  that  Mrs  Ibbet-3-  4-  S* 
fon  hadnot  particularly  noticed  the  cellular  tiffue  as  a 
diftintt  part  to  be  feen  in  the  ftems  of  trees,  as  it  has 
been  long  known  5  we  (hall  therefore  fubjoin  a  defec¬ 
tion  of  it.  It  is  a  fucculent  cellular  fubftance,  general¬ 
ly  of  a  green  colour,  at  lead  in  the  leaves  and  branches. . 

Duhamel  long  ago  called  it  envellope  cellulaire ,  and 
Mirbel  more  lately,  tiffue  herbace, 

Duhamel  fuppofed  that  the  cellular  tiffue  formed  the 
cuticle,  or  epidermis ;  but  this  is  not  very  probable,  as 
bis  own  experiments  (how  that  when  the  cuticle  is  re¬ 
moved,  the  cellular  integument  exfoliates,  at  lead  in 
trees,  or  is  thrown  off  in  confequence  of  the  injury,  and 
a  new  cuticle,  covering  a  new  layer  of  the  cellular  tif¬ 
fue,  is  formed  under  the  old  one.  This  fubftance  is 
very  univerfal,  even  in  modes  and  ferns.  Leaves  confift 
almoft  entirely  of  a  plate  .of  this  fubftance,  covered  on 
each  fide  by  the  cuticle.  The  ftems  and  branches  both 
of  annual  and  perennial  plants  are  inverted  with  it  5  but 
m  woody  plants  it  is  dried  up,  and  reproduced  almoft 
continually,  fuch  parts  only  having  that  reproductive 
power.  The  old  layers  remain,,  are  pulhed  outward  by 
the  new  ones,  and  form  at  length  the  rugged  dry  dead 
covering  of  the  old  trunks  of  trees.  The  cellular  inte¬ 
gument  is  a  part  of  plants  of  the  greateft  importance  } 

.  u  the  juices  of  plants  are  operated  on  by  liVht, 
air,  &c.  J  6  ’ 

With  regard  to  the  branches  of  trees,  it  has  been  al¬ 
ready  noticed,  that  they  derive  their  origin  from  the 
corona  5  and  they  are  compofed  exatfly  of  the  fame 
parts  as  the  trunks  from  which  they  arife. 

3.  The  Lejfes, — Mrs  Ibbetfon  has,  with  the  aflift- 

aneg 
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Vegetable  ance  of  the  folar  mifcrofcope,  and  by  great  attention  to 
rhyfiology.  tia[s  natural  procefs,  been  enabled  to  give  fome  new  and 
W  interefting  views  on  this  fubje£l.  Her  opinion  refpeft- 

ing  the  formation  of  the  leaf-bud  is,  “  That  leaves  are 
formed  or  woven  by  the  veffels  or  cotton  that  is  gene¬ 
rally  fuppofed  by  botanifts  (to  be)  placed  there  to  de¬ 
fend  the  'bud  from  the  feverities  of  winter  ;  that  thefe 
veffels  (or  cotton)  are  a  continuation  of  thofe  of  the 
bark  and  inner  bark  in  the  ftem  of  the  plant  ;  that 
thefe  veffels  compofe  the  various  interlacing  branches  of 
the  leaf,  which  are  foon  filled  up  by  the  concentrated 
and  thickened  juices  of  the  inner  bark,  which  form  the 
pabulum  of  the  leaf/’ 

Mrs  Ibbetfon  fays  the  truth  4/ her  affertion  may  be 
^eafily  feen  by  differing  early  buds,  in  which,  except 
two  or  three,  nothing  but  the  cotton-like  veffels  will 
be  found.  She  afks  then  what  could  be  the  ufe  of  thefe 
veffels  ?  and  anfwers,  that  to  put  them  within  the  bud 
to  keep  the  outfide  warm  is  againft  nature,  for  it  is 
contrary  to  nature.  The  leaf-bud  in  its  firft  date  con- 
fills  of  twTo  or  three  feales,  inclofing  a  parcel  of  veffels, 
which  appear  like  very  moift  coarfe  cotton,  but  when 
drawn  out  and  placed  in  the  folar  microfcope,  they  fhew 
themfelves  to  be  merely  the  veffels  of  the  bark  and  in¬ 
ner  bark  elongated  and  curled  up  in  various  forms. 

Thefe  veffels  are  of  three  kinds  like  the  bark,  &C. 
Firft,  Three  or  four  fhort  thick  ones  which  appear  to 
grow  from  the  larger  veffals  of  the  inner  bark,  and 
through  which  the  thickened  juice  flows,  but  with  this 
difference,  that  the  holes  are  not  there. 

Then  there  are  two  fmaller- fized  veffels,  which  ex¬ 
actly  refemble  the  fmaller  veffels  of  the  bark. 

Mrs  Ibbetfon  has  always  found  the  fhort  thick  kind 
of  veffels  to  form  the  mid-rib  of  the  leaves,  and  the 
fmaller-fized  veffels  to  compofe  the  interlacing  fibres  (or 
veffels)  of  the  other  parts  of  the  leaves  ;  and  from  often 
comparing  the  full  grown  leaf  with  the  leaf  of  the  bud, 
fhe  feels  the  moft  thorough  convidlion  that  the  latter 
takes  its  origin  as  above  noticed.  The  pabulum  of  the 
leaf  which  lies  between  the  veffels,  is  compofed  of  that 
thick  juice  which  runs  in  the  bark  or  inner  bark  of  the 
tree,  and  which  does  not  exift  in  any  other  part  of  it. 
The  pabulum  differs  effentially  from  the  fap,  and  may 
be  called  the  blood  of  the  tree,  as  it  poffeffes  peculiar  pro¬ 
perties  in  different  trees  ;  thus  it  is  of  a  gummy  nature 
in  one,  of  a  refinous  in  a  fecond,  and  of  an  oily  nature 
in  a  third,  &c. 

Mrs  Ibbetfon  is  not  certain  whether  the  pabulum 
both  flows  forwards  and  in  a  retrograde  dire£lion  ;  but 
file  is  convinced  that  the  greatefl  part  of  it  is  taken  up 
in  forming  the  leaves.  The  pabulum  of  the  leaf,  after 
the  veffels  are  arranged  and  croffed,  grows  over  in  blad¬ 
ders,  making  alternate  layers  with  the  fmaller  pipes 
{veffels),  and  wTith  the  blanches  of  the  leaf. 

Mrs  Ibbetfon  ftates,  that  fhe  does  not  know  any 
tree  which  gives  a  more  convincing  proof  of  the  forma¬ 
tion  of  the  leaves  in  the  bud,  than  may  be  feen  in  the 
horfe  chefnut  ( cefculus  hippocctjlanuni)  about  the  month 
of  November  or  December. 

Several  different  mid-ribs  may  be  taken  out  at  once 
from  the  fame  leaf-bud,  which  have  an  innumerable 
number  of  extremely  fine  filken  veffels  faftened  to  or 
growing  up  from  each  fide  of  them.  When  thefe  veffels 
.have  become  fufficiently  interlaced  with  each  other,  the 

4 


pabulum  will  begin  to 
fmall  bladders  full  of  a 
veffels  will  crofs  over  the 
ed  by  another  row  of  bladders,  and  a  fimilar  procefs 
will  go  on  until  the  leaf  has  attained  its  proper  thick- 
nefs.  The  leaves  thus  formed  are  very  fmall,  but  when 
once  their  fhape  is  completed  every  part  of  them  con¬ 
tinues  to  increafe  in  fize.  Fig.  6.  reprefents  the  leaf-Hg.  <?» 
bud  of  the  horfe-chefnut,  as  it  w^as  examined  by  Mrs 
Ibbetfon  about  the  month  of  January. 

Mrs  Ibbetfon  next  notices  the  arrangement  of  the 
leaves  in  the  buds  of  different  trees  ;  but  we  (hall  confi- 
der  them  by  and  bye. 

The  rolling,  folding,  or  plaiting,  &c.  of  the  leaf- 
bud,  it  is  obferved,  daes  not  merely  take  placL  at 
once;  but  to  complete  the  procefs  of  budding,  it  ap¬ 
pears  that  this  arrangement  of  the  leaves  is  repeat¬ 
ed  feveral  times.  During  this  arrangement  the  bud- 
leaves  are  immerfed  in  the  glutinous  liquor  which  runs 
in  the  bark  (and  forms  the  pabulum)  ;  and  the  preffurc 
of  the  leaves  is  very  great.  By  this  prefiure  and  the 
rolling,  &c.  the  leaves  are  completed  ;  for  if  a  leaf  be 
taken  from  the  bud  before  this  procefs  commences,  it 
may  be  compared  to  a  piece  of  cloth  before  it  is  dreffed  ; 
for  its  back  will  be  obfeured  by  the  ends  of  veffels, 
which,  had  it  remained  in  Jitu ,  would  have  been  all  rub¬ 
bed  off,  except  the  hairs  which  remain  on  many  plants. 

We  come  now  to  the  formation  of  the  edge  of  the 
leaf,  a  curious  and  beautiful  procefs. 

The  bud  if  opened  will  appear  full  of  the  glutinous 
liquor  which  forms  the  pabulum,  and  the  leaves  arran¬ 
ged  in  the  manner  proper  to  the  particular  tree  from 
which  the  bud  is  taken.  If  one  of  the  leaves  be  taken 
out,  the  edges  (in  whatever  manner  folded)  will  exhi¬ 
bit  a  perfect  double  row  of  bubbles,  following  the  fcol- 
lop  of  the  edge  of  the  leaf  ;  and  it  will  appear  as  if  it 
were  fet  with  brilliants. 

Things  being  in  this  ftate,  all  that  is  wanting  for  the 
completion  of  the  leaf  is  the  formation  of  the  pores, 
now  to  be  mentioned.  Mrs  Ibbetfon  ftates  that  in 
many  hundred  forming  leaves  which  fhe  expofed  to 
the  folar  microfcope,  ftie  had  never  once  been  able  to 
fee  the  pores;  w’hich  fhe  has  often  obferved  after  the 
leaves  have  completely  quitted  the  bud  ;  and  fhe  is  un¬ 
certain  whether  this  is  owing  to  the  greater  thicknefs  of 
the  young  leaf,  and  its  being  covered  with  more  hairs 
than  it  is  afterwards,  which  obfeure  or  conceal  the  pores; 
or  whether  it  be  caufed  by  the  upper  net-work  of  the 
leaf  growing  laft.  While  the  upper  and  under  cuticles 
of  the  leaf  are  growing,  the  edge  of  it  is  completing  ^ 
for  the  bubbles  generally  divide,  and  partly  dry  up, 
leaving  horny  points  in  their  ftead.  When  the  .edges 
of  the  leaves  are  completely  formed,  they  burft  from  the 
bud  and  affume  a  different  afpeft. 

The  veffels  of  the  leaves  (thofe  confined  within  the 
mid  ribs  and  fide  ribs  of  the  leaves)  are  of  two  forts, 
the  fpiral,  and  the  nourifhing.  The  fpiral  veffels  are 
thofe  corkfcrew-like  wares  which  furround  the  two  laft 
rows  of  the  Tap  veffels.  The  nourifhing  veffels  are  the 
only  parts  formed  of  the  wood.  They  convey  the  fap 
neceffary  for  the  fupport  of  the  leaves,  and  run  on  each 
fide  of  the  fpiral  veffels. 

To  prove  that  fhe  has  given  a  fair  and  aqcurate 
account  of  the  formation  of  the  leaf,  Mrs  Ibbet- 
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grow  over  them,  in  form  of  Vegetable 
watery-juice  ;  and  then  larger 
m,  which  will  foon  be  follow-  y  ' " 
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Vegetable  fon  adds  the  following  remarks.  The  colour  of  leaves, 
/  ^  10  ogy;  Hie  obferves,  is  not  to  be  found  in  their  fubftance,  but 
in  the  liquid  with  which  it  is  filled.  The  darkeft  green 
leaf  that  can  be  procured,  has  both  its  upper  and  under 
cuticles  of  a  perfeft  white  colour.  In  the  cuticle  the 
pores  are  to  be  found. 

A  leaf  has  rather  a  thicker  net  below  than  it  has 
above;  but  this  does  not  fufliciently  account  for  the 
varieties  of  tints  in  different  leaves. 

The  under  net  (or  cuticle)  does  not  lie  fo  clofe  to 
the  pabulum  of  the  leaf  as  the  upper  one;  which  may 
account  for  the  colour  not  piercing  fo  much  through. 
When  the  two  nets  (or  cuticles)  are  taken  ofF,  then  the 
pabulum  of  the  leaf  appears. 

The  pabulum  is  formed  of  little  bladders,  filled  with 
a  dark-green  liquid,  and  interlaced  with  veffels.  When 
the  pabulum  is  removed,  a  bed  of  large  veffels  prefents 
itfelf ;  then  a  colle&ion  of  bladders ;  which  is  followed 
by  the  larger  lines  (or  veins)  of  the  leaf.  We  next 
meet  with  another  bed  of  bladders,  which  is  covered  by 
the  under  cuticle.  Though  the  bladders  differ  in  fize 
and  colour  as  well  as  in  thicknefs  in  different  leaves, 
yet  the  general  arrangement  is  the  fame  in  mod  plants ; 
but  there  are  exceptions,  as  the  firs,  graffes,  or  thofe 
graffy  leaves  of  early  fpring,  which  we  have  in  the  iris, 
crocus,  fnow-drop,  & c.  for  their  leaves  are  of  a  different 
nature. 

But  we  (hall  now  refer  to  the  figures,  which  will 
ferve  to  illuftrate  the  mode  of  formation,  &c.  of  the 
leaf-bud. 

.  Fig.  7.  8.  9.  exhibit  the  commencement  of  the  forma¬ 
tion  and  growth  of  leaves;  a,  a,  a,  a,  the  mid  rib; 
b,  b,  b,  the  young  veffels  appearing  like  cotton  ;  c,c,  the 
Ipiral  nerves ;  d,  the  fmaller  veffels  eroding  each  other. 
Fig.  10.  fhews  the  formation  of  the  pabulum  ;  e,e,  the 
fine  veffels  growing  up  each  fide  of  the  mid  rib ;  f,  the 
pabulum.  Fig.  11.  bud  of  the  lime-tree  (tilw  Euro¬ 
pe**)  * 

4.  Of  the  Flojwrs,  including  the  calyx,  corolla, % /lamina, 
and  pifnllum.  Linne  dong  ago  expreffed  his  opinion 
that  each  of  thefe  parts  was  formed  from  a  particular 
part  of  the  flem;  thus  the  calyx  was  formed  by  the 
bark,  the  corolla  by  the  inner  bark,  the  ftamina  by  the 
wood  and  the  pifiilla  by  the  pith.  Lfnne  alfo  rec¬ 
koned  the  pith  of  a  plant  (which  he  confidered  to  be  of 
equal  importance  with  the  fpinal  marrow  of  animals), 

kingdom0  6  formatlve  °rSan  of  the  whole  vegetable 

Linne’s  idea  refpefting  the  formation  of  the  calyx, 
corolla,  &c.  has  been  often  refuted ;  but  Mrs  Ibbetfon 
comes  forward  to  defend  the  opinion  of  the  illurtrious 
author  with  a  little  modification.  She  does  not.  as  al¬ 
ready  noticed,  confider  the  pith  as  of  great  importance  ; 

Hie  therefore.  fays,  that  the  corona  or  circle  of  life 
forms  the  pifhl,  not  the  pith  ;  and  thinks  that  each  part 
ot  the  Item  has,  when  ]t  arrives  near  the  flower  (talk  its 
peculiar  juice.  ’ 

fnrmITl,ibb-entu0nraS  \ftrcmg  Proof  that  t!le  circle  of  life 
iorms  the  pifti],  fayS  that  it  is  to  be  found  in  all  thefe 

leaves  that  bear  the  flower  either  on  the  middle  or  on 
their  fide  ;  but  in  no  other  leaves. 

She  firft  obferved  this  in  the  butcher’s  broom,  where 
his  circle  leads  d.reaiy  up  to  the  flower  ;  then  in  fco- 
Jopendrums,  and  afterwards  in  xylophyllos. 
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The  leaves  of  fuch  plants  are  more  woody  than  any  Vegetable 
others,  as  every  one  may  know  on  breaking  them.  In  Phyfiology. 
fuch  plants  alfo,  the  circle  of  life  may  be  traced  as  lead- 
mg  from  one  flower  to  another. 

Mrs  Ibbetfon  alfo  thinks  that  all  thofe  parts  which 
concur  in  forming  the  flower  alfo  ioin  in  forming  the 
fruit  and  feed.  6 

Mrs  Ibbetfon  then  adverts  to  the  opinion  of  Wilde- 
now,  when  he  fays,  u  we  find  in  the  fpringing  flower, 
elongations  of  air-vcffels,  but  ive  never  fee  the  elonga¬ 
tions  from  each  particular  part,  one  forming  the  future 
calyx,  another  the  corolla,  and  fo  forth.”  “  For  in- 
flance,  .  in  the  common  fun-flower  (helianthus  annuus), 
where  in  an  immenfe  large  receptacle,  numerous  fmall 
flowers  are  placed,  how  fhould  thefe  elongations  be  able 
to  unfold  themfelves  into  florets  from  the  bark,  inner 
bark,  &c.  through  fuch  a  receptacle  ?  There  would 
arife  a  confufion  among!!  thefe  fmall  parts  which  is  never 
met  with.” 

How  fhould,  befides,  the  flamina  be  formed  in 
herbs,  which  are  not  ligneous,  or  the  piflil  in  plants 
which  have  no  pith  ?  Every  one  may  thus  eafily  con¬ 
ceive  that  all  thefe  opinions  are  mere  hypothefes,  which 
may  be  refuted,  even  without  the  aid  of  anatomical  dif- 
fe&ion.” 

Mrs  Ibbetfon  attacks  Wildenow’s  opinion,  and  fays  that 


Fig.  7.  8.  9. 


Fig.  10. 
Fig.  n. 


he  adduces  the  fyngenefian  clafs  to  prove  the  accuracy  ' 
of  it,  the  clafs  which  contains  the  very  plants  that  would 
have  proved  the  miffake  of  his  argument,  had  he  dif¬ 
fered  them. 

Mrs  Ibbetfon  then  propofes  the  following  queflions 
to  Wildenow7.  Why,  if  the  nourifhment  of  each  part 
of  the  flem  be  not  confined  to  each  different  part  of  the 
flower,  does  the  whole  arrangement  of  the  parts  alter 
the  moment  it  gets  to  the  flower-ftalk. 

Why  are  there  particular  veffels  to  confine  and  carry 
the  juice  to  each  peculiar  part,  if  it  w’ere  not  of  confe- 
quence  that  this  juice  fhould  touch  no  other  places  ? 
For  \vhat  purpofe  is  the  curious  and  artificial  manage! 
ment  in  the  bottom  and  top  of  a  feed-veffel,  which  en¬ 
ables  the  diffe£tor  to  fay,  that  “  there  are  five  divifions 
of  little  veffels  proceeding  from  the  wood  ;  I  know, 
therefore,  (though  I  do  not  fee  it),  that  this  mufl  be  a 
pentandrian  flower  ;  here  is  but  one  middle  veffel  pro¬ 
ceeding  from  the  circle  of  life  (for  the  pith  flops),  it  is 
therefore  of  the  order  monogynia  ;  here  are  five  divi- 
lions  of  little  veffels  proceeding  from  the  inner  bark,  it 
mufl  therefore  have  five  petals  ?”  Mrs  Ibbetfon  wifhes 
others  to  be  convinced  of  thefe  fads  as  well  as  herfelf.  If 
a  cut  be  made  above  01  below  the  feed-veffel  of  a  lily,  a 
violet,  or  a  tulip,  fhe  thinks  con viflion  of  her  accuracy 
will  follow.  Why  in  cutting  above  or  belowr  the  feed-veffel 
of  a  fyngenefian  flower  can  you  dire£ly  tell,  whether  it 
belong  to  the  order  fuperflua,  cequalis,  or  fegregata  ^ ' 
Look  at  the  bottom  of  the  feed-veffel  of  the  fonchus ; 
every  pin-hole  of  the  veffel  of  the  male  is  carried  up  by 
correfponding  veffels  in  the  outward  cuticle  of  the  feed 
till  it  meets  and  joins  the  ligature  of  the  males  ;  and  the 
female  liquor  is  protruded  through  the  infide  of  the 
Jeed,  and  is  perhaps  one  of  the  flrongefl  proofs  of  the* 
impregnation  of  the  female.  In  the  fyngenefian  clafs  - 
(fee  fig.  1  2.),  the  delicacy  of  the  veffels,  which  may  be 
uppofed  too  fmall  for  a  liquid  to  flow  through  them,  ^ 
mufl-  not  impede  the  belief  that  it  does  fo,  w’hen  we  con¬ 
fide?  * 
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Vegetable  fider  the  circulation  of  blood  in  the  diminutive  animal 
Phyfiology.  that  torments  the  body  of  the  flea  or  loufe.  Mrs  Ib- 
"  betfon  fays  (he  lias  feen  the  liquor  run  up  with  the  ut- 

raoft  celerity  through  the  upper  cuticle  of  a  very  fmall 
-feed  of  a  plant  belonging  to  the  fyngenefian  clafs,  till  it 
met  the  male  and  continued  its  courfe.  It  is  to  be  un- 
derftood  that  the  juice  from  the  corolla  flows  in  the  reft 
of  the  cuticle,  and  that  the  largeft  veffels  are  thofe  for 
fig.  ix.  13.  the  male  liquor.  See  fig.  12.  13. 

II.  Physiology  of  Plants. — In  treating  this  part 
of  the  fubje£t,  we  propofe  to  confider,  firft,  the  impreg¬ 
nation  of  feeds,  and,  fecond,  the  irritability  of  vegeta¬ 
bles. 

1.  The  impregnation  of  the  feed. — The  inveftigation 
of  what  is  included  under  this  title,  forms  one  of  the 
moft  beautiful  and  interefting  purfuits  of  the  vegetable 
•phyfiologift.  Mrs  Ibbetfon  has  communicated  fome 
curious  obfervations  on  this  fubje£t.  Provided  with  a 
powerful  folar  microfcope  for  opaque  objects,  (he  pro¬ 
ceeds  to  an  examination  of  the  feed,  and  the  firft  (hoot¬ 
ing  of  the  infant  plant,  or  rather  of  the  germ  or  veffel 
which  precedes  it  5  and  (he  remarks  that  it  is  almoft  im- 
poflible  to  afcertain  the  exadt  time  rvhen  the  feed  is  firft 
-formed  in  the  pericarps  but  that  (he  has  always  found 
it  in  the  winter  buds  when  they  were  large  enough 
for  diffedtion. 

It  is  curious  to  obferve  the  veffels,  which,  (he  fays, 
may  properly  be  called  the  life,  tracing  their  way  to 
each  flower-bud  •,  for  a  feed  may  be  faid  to  depend  for 
perfection  on  two  feparate  moments  :  the  one  in  which 
the  life  firft  enters  the  feed,  when  the  whole  outward 
form  appears  to  be  perfected  5  and  the  fecond,  when  the 
impregnation  of  the  feed  takes  place,  by  the  ripening 
of  the  pollen. 

But  when  the  life  enters,  it  leaves  a  little  firing,  and 
remains  for  a  long  time  afterwards  in  a  torpid  (late. 
This  firing  croffes  the  corculum,  or  heart  of  the  feed, 
fo  called  becaufe  it  is  the  cradle  of  the  infant  plant. 
She  then  dates  that  the  feed  is  attached  to  the  feed-vef- 
fel  by  two  diftinCt  organs,  termed  by  the  firft  botanifts 
the  umbilical  cord,  but  as  (he  thinks  improperly,  fince 
they  do  not  convey  nourifliment  to  the  infant  plant, 
which  is  wholly  the  office  of  the  fecond  fet  of  veffels. 
We  cannot  agree  with  Mrs  Ibbetfon  in  her  opinion  j  for 
although  the  umbilical  cord  of  an  infant  contains  nour- 
iftiing  veffels,  it  alfo  contains  nerves,  and  yet  we  would 
never  think  of  reftriCting  this  term  alone  to  the  arteries. 
The  firft  of  the  connecting  organs  Mrs  Ibbetfon  con¬ 
ceives  to  be  the  circle  of  life,  firft,  becaufe  without  it 
the  plant  dies,  and,  fecond,  becaufe  although  every 
other  part  be  eradicated  by  degrees  and  the  circle  of 
life  be  uninjured,  the  plant  will  grow  again. 

She  has  made  thefe  experiments  many  thoufand  times 
and  with  the  above  refults.  The  circle  of  life  confifts 
of  delicate  Ample  veffels,  which  carry  a  juice  of  a  parti¬ 
cular  nature,  and  may  be  traced  in  every  part  lying  be¬ 
tween  the  wood  and  the  pith.  Thefe  veffels  are  not  to 
be  found  in  the  leaf-bud  ;  for  they  pafs  by  it  to  the 
female  flower,  where  they  eftablifh  a  new  life  in  the 


feed :  a  life  which  will  enable  it  to  grow,  but  not  to  Vegetable 
give  life  without  impregnation.  Thefe  veffels  are  the Phyiiology. 
life,  therefore,  from  which  all  flower-branches  grow v  ~f 
and  all  root-threads  proceed.  In  calling  thefe  veffels 
the  circle  of  life,  Mrs  Ibbetfon  fays  (he  only  expreffes 
what  its  office  feems  to  denote. 

Mrs  Ibbetfon  goes  on  to  defcribe  the  next  (or  fecond) 
organ  by  which  the  feed  is  attached  to  the  l'eed-veflel. 

It  confifts  of  the  nourilhing  veffels,  which  (he  is  inclined 
to  thiak  proceed  from  the  inner  bark j  at  lead  they 
may  certainly  be  traced  thence  after  the  infant  plant  has 
left  the  feed.  When  introduced,  they  enter  not  the 
feed  at  the  fame  place  as  the  life  does  ;  they  come  not  in¬ 
to  the  corculum,  but  pafs  it,  and  fpread  themfelves  over  a 
fmall  fpot  below  it,  which  is  vifibly  of  a  different  na¬ 
ture  from  the  reft  of  the  feed.  In  farinaceous  plants 
this  fpot  is  yellow  and  yields  a  milk-white  juice  j  but 
in  other  feeds  it  is  white,  and  gives  a  glutinous  water 
of  a  fweetilh  tafte.  Mrs  Ibbetfon  thinks  it  probable 
that  the  nourifliing  veffels  come  from  the  fruit  filled 
with  this  juice,  which  medicated  with  that  part  of  the 
feed  (which  very  apparently  diffolves),  they  together 
form  a  nourishment  fuited  to  the  infant  plant.  When 
the  feed  is  fo  far  perfected,  it  remains  in  an  almoft  tor¬ 
pid  (late,  or  growing  very  little  $  while  the  flower  ex¬ 
pands  daily,  and  the  ftamens  are  hattily  advancing  to 
their  perfect  date. 

It  is  now  that  by  an  almoft  imperceptible  contradtion 
of  the  lower  part  ol  the  piftil,  the  juice  is  raifed  to  the 
ltigma  (a)  on  which  it  may  be  feen  hanging  in  a 
large  glutinous  drop,  which  never  falls  off.  As  foon, 
however,  as  the  mid-day  heat  abates,  this  juice,  which 
is  peculiar  to  the  piftil,  retires  again  within  the  tube, 
the  contraction  ceafing  with  the  heat  that  caufed  it. 

The  fame  procefs  goes  on  daily,  till  the  (lamina  are 
ripe  and  ready  to  give  out  their  interior  powder  to  the 
piftil,  which  is  always  fo  placed  as  to  receive  the  greater 
part  of  it  j  and  as  the  anther  (b)  requires  only  moifture 
to  burft  it,  it  foon  yields  that  fine  and  imperceptible 
duft,  which  quickly  melting  and  mixing  with  the  before- 
mentioned  liquid,  forms  a  combination  of  fo  powerful  and 
fiimulating  a  quality,  that  it  no  fooner  runs  down  the 
interior  of  the  (tyle,  and  touches  the  nerve  of  life  in  the 
heart  of  the  feed,  than  this  veffel  (hoots  forth  in  the  moft 
furprifing  degree,  forming  diiedtly  a  fpecies  of  circular 
hook  within  the  void ;  which  in  lets  than  two  days  is  of¬ 
ten  completely  filled,  though  it  had  perhaps  for  many 
weeks  before  lain  in  an  abfolute  torpor.  This  circular 
nerve  is  foon  covered  by  an  excrefcence  that  hides  it  j 
but  if  the  corculum  be  divided  with  a  fine  lancet,  the 
circular  hook  is  difcoverable,  until  the  young  plant  is 
near  leaving  its  cradle  or  feed.  At  the  turn  of  the  hook . 
the  cotyledons  grow,  and  the  root  (hoots  froin  the  co¬ 
vered  end.  The  plant  may  be  now  faid  to  lie  in  the  feed 
in  a  contrary  diredtion  from  that  in  which  it  will  at  a 
future  time  grow,  fince  the  root  is  above,  and  the  (lera 
below :  but  nature  has  provided  for  their  change  of 
place,  fince  it  is  effedted  as  they  leave  the  feed.  It  has 
been  already  noticed  that  the  nourifliment  of  the  infant 

plant 


(a)  In  the  journal  it  is  faid  “  to  the  pointal  j”  but  certainly  ftigma  is  meant,  for  piftil  and  pomtal  are  fy- 
nonymous, 

(b  )  In  the  journal  it  is  called  pollen,  but  anther  muft  be  meant. 
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yegetable  plant  is  medicated  between  the  juice  brought  in  the 

,  iyll^ogy,1  nouriftiing  veffels,  and  the  peculiar  fpot  in  the  feed, 
forming  a  liquid  which  continues  to  abound  ;  indeed 
the  infant  plant  may  be  faid  to  repofe  in  it,  till  the  root 
has  opened  the  whole  or  part  of  the  feed.  The  root 
then  changes  its  direction,  and  runs  into  the  earth,  foon 
forming  a  number  of  ftringy  hairs,  which  ferve  as  fo 
many  fuckers  to  draw  the  liquid  nourifhment  from  the 
earth,  while  the  plant  quickly  (hews,  by  the  rapid  pro- 
grefs  it  makes,  the  advantage  it  receives  from  its  change 
of  diet  ;  for  it  foon  raifes  itfelf  from  its  proftrate  pofture, 
emerges  from  the  feed,  and  is  now  feen  in  its  proper  di¬ 
rection.  The  above  account,  w$  think  Mrs  Ibbetfon 
juftly  remarks,  affords  a  complete  confirmation  of  the 
fexual  fyftem. 

In  the  fyngenefian  orders,  the  piftil  being  moftly  fin- 
gle,  runs  up  from  the  feed ;  and  the  juice  ef  the  piftil  has 
no  other  way  of  reaching  the  pointal  (ftigma  muft  be 
here  meant),  but  by  palling  through  the  feed,  which  it 
does  without  producing  any  effect,  or  filling  up  the  va¬ 
cancy  at  the  top  of  the  corculum.  But  as  foon  as  the 
juice  of  the  piftil  becomes  mixed  with  the  pollen,  which 
diffolves  in  it,  the  void  of  the  corculum  is  filled,  the 
hook  is  foon  afterwards  formed,  and  the  plant  is  roufed 
to  life.  Mrs  Ibbetfon  relates  fome  experiments  which 
flic  made  to  afcertain  whether  the  umbilical  cord  was, 
or  was  not,  the  life  of  the  plant.  She  pladed  a  bean 
in  the  earth,  and  when  the  infant  plant  was  ready 
to  leave  the  feed  fhe  opened  it  with  a  fine  lancet,  and 
cut  off  the  cotyledons,  juft  where  they  join  the  heart 
and  the  circular  hook  which  have  been  before  defcribed. 
She  then  tied  a  piece  of  very  fine  thread  round  the 
bean,  and  replaced  it.  in  the  earth.  The  cotyledons 
grew  again,  though  higher  up,  but  they  appeared  very 
weak  and  fickly  for  fome  time.  She  cut  off  the  root 
of  another  bean  which  had  been  placed  in  the  earth, 
and  which  was  of  the  fame  age  as  the  above,  and  found 
that  the  root  grew  again  in  a  few  days  and  appeared 
quite  healthy. 

In  a  third  experiment  fhe  feparated  and  cut  off  the 
nourifhing  veffels  from  each  fide  of  the  bean  ;  but  a 
great  number  of  hairs  grew  from  the  wounded  part, 
which,  by  attaining  moifture  from  the  earth  for  nourifh- 
ment,  fupplied  the  place  of  the  veffels  cut  off;  fo  that 
it  was  not  afcertained  whether  or  not  the  bean  would 
live  independent  of  thefe  veffels,  which  was  the  objeft 
of  the  experiment.  We  obferve  here,  however,  a  grand 
provifion  of  nature  for  the  embryo  plant  :  hairs  being 
formed  to  fupply  it  with  moifture  when  the  nourifhing 
veffels  are  deftroyed.  Mrs  Ibbetfon  next  took  a  bean 
which  had  been  about  four  days  in  the  earth,  and  open¬ 
ing  it  with  great  care  took  out  with  a  fine  lancet  the 
part  which  fhe  efteems  the  cord  of  life,  that  is  tile  part 
which  croffes  the  corculum  and  fhot  forth  on  the  firft 
Fi£*  x4*  impregnation  of  the  plant.  00,  fig.  14.  and  1 5.  reprefent 
the  nourifhing  veffels  of  a  bean ;  L  to  //  two  feminal 
leaves  or  cotyledons  ;  //the  cord  of  life,  which  is  more 
eafily  feen  in  the  feed  of  the  lily,  fig.  15.  //crofting  the 
empty  part  of  the  corculum.  Mrs  Ibbetfon  took  a 
flower  of  the  lilium  genus,  as  having  a  large  veffel 
eafily  attained  ;  and  being  careful  not  to  feparate  it 
from  the  nourifhing  veffels,  fhe  divided  the  line  of  life 
flg.  16.  //,  cutting  each  thread  between  the  feeds,  and 
Vol.  XX.  Part  II. 
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fo  cutting  off  their  communication  ;  but  did  not  touch  Vegetable 
0  0 ,  which  flie  thinks  is  the  nourifhing  veffel.  Piiyhoiogyv 

The  confequence  was,  that  the  feeds  of  this  flower  v 
were  never  impregnated.  Mrs  Ibbetfon  next  tried  the 
effedl  of  taking  the  nerve  of  life  from  the  chefnut,  the 
walnut,  acorn,  Sec.  ;  firft  opening  a  feed  without  touch¬ 
ing  the  nerve,  that  file  might  be  certain  that  the  open¬ 
ing  was  not  the  caufe  of  its  death.  Fig.  1 7.  reprefents  the  Fig.  17. 
heart  taken  out  of  a  feed  of  the  chefnut  ;  /  is  the  circu- 
v  lar  hook  already  defcribed.;  0  0  the  nourifhing  veffeF, 
and  / /  the  line  of  life,  which  was  taken  out  from  fome 
feeds  where  it  croffes  the  heart  at  m .  Fig.  18.  is  the  Fig.  iS. 
feed  of  the  goofeberry  ;  9  the  nourifhing  veffels,  e  the 
line  of  life,  and  tn  the  corculum  or  heart. 

She  found  that  all  thofe  feeds  from  which  fhe  took 
the  nerve  of  life  died  ;  and  that  the  others,  which  had 
been  merely  laid  open,  lived.  She  remarks  that  it  is 
only  at  the  beginning  of  life,  that  the  plant  can  be 
killed  by  this  procefs ;  for  when  older,  if  the  nerves 
of  life  decay,  they  ftioot  out  above  the  declining  part, 
and  run  into  any  part  of  the  ftem  that  is  pure,  to  pre- 
ferve  themfelves.  Mrs  Ibbetfon  then  ftates  that  this 
nerve  is  the  fource  of  life  in  very  decayed  trees;  and  is 
alfo  the  caufe  of  a  double  pith,  or  at  leaf!  the  appear¬ 
ance  of  it,  in  many  trees. 

To  obferve  this  line  of  life,  feeds  muft  be  examined 
in  their  firft  formation  ;  for  when  it  has  done  its  office, 
it  detaches  itfelf.  When  the  feed  is  boiled,  the  line  of 
life  and  nourifhing  veffels  mark  themfelves  by  becoming 
of  a  dark  colour. 

2.  Irritability  of  vegetables . — In  entering  upon  this 
fubjeft,  we  ought  to  warn  our  readers,  that  very  oppo- 
fite  opinions  have  been  entertained  refpecting  it  ;  fome 
phyfiologifts  of  the  greateft  eminence  allowing  that  we 
have  fatisfa&ory  proofs  of  the  irritability  of  vegetables 
in  a  variety  of  plants,  but  more  particularly  in  the  mo¬ 
tions  of  the  mimofae,  dionea,  &c.  ;  while  others  of  no  lefs 
refpe&ability  afcribe  thefe  motions  to  the  influence  of 
light,  heat,  or  fome  other  mechanical  agent. 

As  neither  mufcles  nor  nerves  have  ever  been  demon- 
ft rated  in  the  vegetable  ftru&ure,  of  courfe  the  proofs  of 
the  irritability  of  vegetables  are  drawn  from  the  intimate 
analogy  which  feems  to  exift  between  the  motions  of  fome 
plants  and  thofe  of  animals.  Some  phyfiologifts,  from  ob- 
ferving  the  fimilarity  of  motions  in  the  two  kingdoms, 
were  naturally  led  t©  afcribe  them  to  the  fame  caufe; 
others,  from  not  being  able  to  obferve  the  fame  motive 
organs,  namely,  mufcles,  in  both  kingdoms,  denied  that 
plants  could  poffefs  irritability ;  a  third  fet,  waving  the 
idea  of  irritability  in  the  vegetable  kingdom,  have  la¬ 
boured  to  fhew  that  the  motions  of  plants  depend  011 
mechanical  caufes  alone. 

We  (hall  firft  notice  the  obfervations  of  Mrs  Ibbet¬ 
fon,  who.  afcribes  the  motions  of  plants  to  the  fpiral 
wires  which  we  have  defcribed.  Her  opinion  is  founded 
upon  a  number  of  new  obfervations  made  with  the  folar 
microfcope,  which  we  (hall  proceed  to  relate. 

1  ft,  The  fpiral  veffels  are  not  to  be  found  in  any 
plants  to  which  motion  is  unneceffary. 

She  could  not  obferve  thefe  veflels  in  any  of  the 
firs,  in  any  of  the  plants  which  fpread  their  leaves  upon 
the  furface  of  the  water,  in  any  of  the  fea  weeds  (c), 
of  the  lichens,  or  of  the  grades ;  and  fhe  does  not  think 
3  Y  that 


(c)  She  afterwards  excepts  the  confervas,  which  have  motion. 
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Vegetable  that  they  exift  in  the  fcolopendrums  or  Iemnas.  We 
Phyfiology.  WOuid  here  obferve  that  if  thefe  obfervations  were  com- 
v  pletely  true,  they  wouid  certainly  afford  a  flrong  proof 
in  confirmation  of  her  opinion  3. but  we  fufpect  that  they 
are  not  altogether  juft,  efpecially  as  we  obferve  a  difcre- 
pancy  in  the  papers  of  Mrs  Ibbetfon.  Thus  at  one  part 
fhe  has  given  us  a  very  minute  defcription  of  the  fpiral 
veffels  in  the  runners  of  the  poa  reptans ,  and  now  lhe 
fays  they  are  not  to  be  found  in  the  grafies  (d). 

Mrs  Ibbetfon’s  fecond  argument  is,  that  if  a  plant 
whofe  leaves  prefent  their  faces  to  the  light,  be  turned 
fo  that  the  backs  are  to  the  fun,  the  leaves  in  a  few  hours 
will  regain  their  former  pofition  3  but  if  this  be  of¬ 
ten  repeated,  although  the  plant  will  not  fuller,  yet  the 
leaves  will  be  longer  at  every  repetition  in  returning  to 
their  former  iituation,  or  will  ceafe  to  move  at  all.  She 
accounts  for  this  by  faying,  that  the  fpiral-like  elaftic 
veffels  are  relaxed  by  the  operation,  and  lofe  their 
power  of  coiling  into  their  ufual  form. 

Others  would  account  for  the  above  faft  by  faying 
that  the  irritability  of  the  plant  was  exhaufted  by  thefe 
repeated  and  unnatural  aftions  3  in  the  fame  manner  as 
the  mimofa  becomes  gradually  lefs  lentible  to  impreflions 
when  too  often  renewed. 

Mrs  Ibbetfon’s  third  argument  is,  that  thofe  leaves 
which  have  moft  motion,  are  provided  with  moll  fpiral 
vefiels,  and  have  thefe  vefiels  moft  twilled  3  as  in  the  po~ 
pul  us  tremula . 

Fourth  proof.  Mrs  Ibbetfon  divided  the  fpiral  vef- 
fels  of  a  vine  leaf  while  growing,  without  touching  the 
nourilhing  vefiels  3  and  from  that  moment  it  never  con- 
trafted,  and  when  placed  with  its  back  to  the  light, 
it  did  not  alter  its  pofition,  though  it  was  long  before  it 
decayed.  Both  eleftricity  and  galvanifin  caufe  thefe 
leaves  to  contrail,  by  affefting  the  fpiral  wires  (not  the 
cuticle),  for  when  the  leaf  is  deprived  of  thefe  vefiels  it 
does  not  contrail  at  all. 

We  would  here  remark  that  we  fufpeft  much,  in  the 
above  experiment,  that  more  than  the  fpiral  vefiels  was 
divided  :  at  any  rate  there  is  very  great  difcordance  be¬ 
tween  Mrs  Ibbetfon’s  experiments  and  that  of  M.  Ca- 
landrini,  who  found  that  vine  leaves  turned  to  the  light 
when  they  were  feparated  from  the  ftem  and  fufpended 
by  a  thread. 

Fifth  argument.  Mrs  Ibbetfon  obferved,  when  fhe 
placed  fome  of  the  fpiral  vefiels  taken  from  a  cabbage 
leaf  upon  one  end  of  a  long  netting  needle,  and  caufed 
a  candle  to  approach,  that  they  were  much  agitated,  and 
at  laft  flung  themfelves  off  the  needle.  We  think  no 
conclufion  can  be  drawn  from  what  is  here  flated. 

The  freih  water  conferva  and  the  dodder  tribe,  are 
the  only  plants,  without  leaves,  that  Mrs  Ibbetfon  is 
acquainted  with,  which  have  fpiral  veffels. 

Mrs  Ibbetfon  fays  that  the  fpiral  veffels  are  fo  very 
tough,  and  fo  very  tightly  coiled,  in  the  leaf  ftem 
(petiole)  of  the  geranium  cord folium,  that  fhe  has  by 
means  of  them  been  enabled  to  draw  up  the  leaf 3  but  it 
is  difficult  to  be  done. 

The  fixfh  proof  is  drawn  from  the  effeft  produced  by 
moifture  on  Captain  Katcr’s  hygrometer,  which  will  be 
noticed  foon. 


General  Obfervations. — Mrs  Ibbetfon  fays  the  fpiral  Vegetable 
wires  may  be  confidered  as  a  iecondary  caufe  of  motion,  Phyfjoldgy. 
as  they  are  primarily  afted  upon  by  light  and  mciiture.  v 
By  means  of  the  fpiral  wire,  all  the  movements  of  plants 
are  made  3  by  it,  flowers  open  in  the  morning  and  (hut 
in  the  evening  3  the  leaves  turn,  and  the  creeping  plants 
wind  in  their  regular  order.  Mrs  Ibbetfon  fays  the 
opening  of  the  flower  at  a  different  time  of  the  day,  or 
its  turning  in  a  different  manner,  does  not  militate  a  - 
gainft  the  above  ftatement  3  as  ftreng  light  and  dry 
weather  produce  a  contraftion  of  the  wire,  while  daik- 
nefs  and  moifture  effeft  a  dilatation  of  it.  It  depends 
wholly  upon  the  pofition  in  which  the  fpiral  wire  is 
placed,  whether  by  its  dilatation  the  flowers  fhall  be 
opened  or  fhut,  as  in  mechanics  the  fame  fyring  may  be 
made  to  turn  to  the  right  or  to  the  left,  to  open  or  to 
fhut  a  box.  Moft  of  the  flowers  which  Mrs  Ibbetfon 
has  obferved  to  clofe  at  noon,  have  an  extremely  1  mber 
corolla,  formed  only  of  a  double  cuticle  without  pabu¬ 
lum  3  and  hence  they  are  focn  overcome  by  heat,  and 
relaxation  direftly  takes  place  ;  as  in  the  convolvulus 
nil \  the  evening  or  tree  primrofe,  &c. 

We  muft  add,  however,  that  we  regard  this  account 
of  the  fpiral  veffels  with  fome  degree  of  doubt.  We  fuf¬ 
peft  that  the  fpiral  veffels,  if  they  have  the  power  of  open¬ 
ing  or  fhutting  a  flower,  will  always  aft  in  one  uniform, 
manner  ;  i.  e.  if  they  are  able  to  open  it,  they  will  al¬ 
ways  do  fo,  and  vice  verfa. 

The  nymphea  alba  raiies  itfelf  out  of  the  water,  and 
expands,  about  feven  o’clock  in  the  morning  3  and  clofes 
again,  repofing  upon  the  furface,  about  four  in  the  even¬ 
ing.  Now  its  petals  are  much  thicker  than  thofe  of 
the  leontodoh  taraxacum,  which  fhuts  up  its  flowers  be¬ 
tween  eight  and  nine  in  the  evening. 

We  could  multiply  inllances  3  but  we  conceive  we 
have  fasd  enough  to  fhew,  that  the  flowers  with  the 
moft  flender  corolla  are  not  uniformly  thofe  which 
foon  eft  clofe. 

Mrs  Ibbetfon  fays,  contrary  to  the  opinion  of  Mir- 
bel,  that  the  cafe  in  which  the  fpiral  vefiels  are  inclofed 
is  capable  of  being  ftretched  ;  indeed  it  is  formed  of  fo 
thin  (or  rather  fo  loofe)  a  fubftance,  as  plainly  to  be 
intended  to  dilate  and  contraft.  The  cafe  is  compofed 
of  a  very  few  thin  veffels,  interlaced  with  an  extremely 
fine  fpiral  wire  3  while  the  larger  fpiral  veffels  fill  up  the 
cafe  in  an  irregular  manner,  the  nourilhing  veffels  foim 
a  regular  circle  of  tubes  around  it.  See  fig.  29.  and  30. 

Of  the  Indian  grafs  ( andropogon  contortum  of  Lin- 
ne),  of  which  Captain  Kater’s  hygrometer  is  form¬ 
ed. — The  chief  part  of  it  is  made  with  the  fpiral  awn 
of  an  Indian  grafs,  which  readily  un twills  in  a  moift 
atmofphere,  and  vice  verfa .  Now  Mrs  Ibbetfon  alks, 
if  the  moft  trifling  change  of  moifture  can  untwift  one 
fort  of  vegetable  fibre,  and  by  this  means  manage  an 
inftrument,  why  fbould  not  a  quantity  of  fimilar  formed 
fibres  or  fpiral  veffels  produce  the  fame  effeft  on  leaves 
and  flowers  ?  She  fays,  Captain  Kater’s  hygrometer 
moves  very  fenfibly  if  a  finger  be  placed  within  half  an 
inch  of  the  fibre  (awn).  Now,  the  moft  fenfitive  plant 
we  have  will  not  move  but  with  the  touch.” 

We  are  quite  aware  of  the  effefts  of  moifture  on  fome 

vegetables. 


(b)  She  found  the  fpiral  veffels  alfo  in  the  andropogon  contortum , 
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Vegetable  vegetables.  We  have  ftrong  proofs  of  it  in  fome  of  the 
phyfiolegy.  mofles,  as  in  the  bryum  hjgrometricum ,  which,  if  the 
'  fruitftalk  be  moiftened  at  the  bottom,  makes  three  or 
four  revolutions  j  if  the  upper  part  be  moiftened  it  turns 
the  contrary  way. 

We  can  fcarcely  compare  thefe  motions  with  thofe  of 
the  mimofae ;  for  it  is  quite  evident  that  they  are  pro¬ 
duced  by  moifture  :  but  as  we  are  to  fpeak  of  the  motions 
of  the  rnimofse  in  a  little,  we  would  only  obferve,  that 
when  Mrs  Ibbetfon  fays  “  the  fenfitive  plant  will  not 
move  but  with  the  touch,”  fhe  argues  againft  herfelf ; 
for  this  (hews  that  it  is  aided  upon  by  the  fame  caufes 
as  animal  mufcles,  and  that  it  is  not  governed  by  moif- 
ture  alone. 

The  only  fenfitive  part  of  the  Indian  grafs  is  the  awn, 
which  is  formed  of  a  leather-like  fubltance,  infinitely 
thicker  and  ftronger  than  the  ufual  fpiral  veffels  in 
plants.  The  awn  is  formed  of  two  apparently  flat 
pieces,  with  a  cylindric  hollow  running  through  the 
middle,  which  is  filled  with  a  thick  fpiral  wire.  Fig. 
21.  22.  23.  and  24.  Each  fide  of  the  awn  is  briftled  j 
but  the  briftles  do  not  add  to  its  fenfibility. 

Gf  the  Nett/e.-— The  awn  or  fling  of  the  nettle  is 
a  long  pipe  with  a  bag  at  the  end,  divided  into  tivo 
^arts )  the  fmaller  contains  the  poifon,  and  the  larger 
ts  lituated  below  it.  This  bag  feems  alfo  to  be  compo- 
fed  of  a  leather -like  fubftance,  and  is  likewife  affefted 
by  light  and  moiflure. 

The  moment  the  upper  part  of  the  pipe  is  touched, 
the  under  part  of  the  bag  whirls  up,  breaks  the  poifon 
bladder,  and  throws  its  contents  violently  up  the  pipe, 
burning  the  perfon  who  touches  it. 

Light  thrown  upon  the  bag  by  means  of  the  folar 
microfcope,  produces  the  fame  effeCt  as  touching  it. 
The  poifonous  liquor  is  protruded  up  the  pipe  with 
great  force,  till  it  iffues  out  at  the  minute  aperture  at 
the  point ;  but  before  it  does  fo,  the  pipe  is  bent  down 
with  a  jerk,  by  means  of  the  fpiral  wire. 

The  fpiral  wire  winds  round  the  bag  at  the  bottom  of 
the  pipe  ;  and  it  is  by  the  aCtion  of  this  wire  that  the 
bag  is  made  to  contrail.  The  nettle  lays  down  its 
flings  every  evening,  juft  as  the  fenfitive  plant  does  its 
branches.  See  fig.  19,  and  20. 

Mimofa  SenJitiva.-~-'Y\\z  motions  of  this  plant  are  re¬ 
gulated  not  only  by  the  fpiral  wire,  but  alfo  by  a  bag 
of  a  leather-like  fubftance,  which  is  capable  of  contrac¬ 
tion  and  dilatation. 

We  (hall  next  give  Mrs  Ibbetfon’s  plate  refpe&ing 
the  ftru&ure  of  this  plant,  with  her  defcription. 

Fig.  25.  Fig.  25.  is  a  reprefentation  of  the  fprings  which  go¬ 
vern  each  leaf  j  d,  d  is  the  ftalk.  Each  leaf  has  a 
bafe  c,  cy  which  ferves  to  concentrate  the  fpiral  wires. 
Thefe  palling  over  in  every  direction,  being  drawn 
through  the  narroweft  parts  of  the  Hem  bbbb,  prefs 
the  Item  together  ;  and,  when  touched,  lay  the  leaves, 
one  on  the  other,  the  whole  way  down  the  leaf-ftalk. 
But,  before  the  ftimulus  is  applied,  the  ftem  is  flat¬ 
tened  in  a  contrary  direction.  The  ball  of  the  leaf 
is  hollow,  and  filled  with  oil.  The  parts  ee  and  pp 
(fig.  26.)  are  made  of  that  leathery  fubftance,  which 
2  ’  forms  the  cuticle,  and  is  contracted  by  the  light  in 
the  folar  microfcope.  The  parts  ee  contain  the  oil 
which  ferves  to  lubricate  the  knots  (we  fuppofe),  and 
enable  them  to  flip  over  each  other  j  befide,  probably, 


aCting  fome  important  part  in  the  formation  of  the  va-  Vegetable 
rious  gaffes  and  juices  in  the  compofition  of  the  plant.  PtyfiJogy.^ 

When  touched,  the  whole  ftring  relaxes  at  0  0,  and 
lets  the  branch  fall.  This  it  would  alfo  do-at  m,  if  it 
were  not  fupported  by  the  wood-veffels  turning  into  the 
leaf.  Fig.  27.  is  the  part  eepp  uncut,  and  in  its  na¬ 
tural  ftate.  Mrs  Ibbetfon  thinks  that  not  only  the  mo¬ 
tions  of  this  plant,  but  of  all  others,  depend  upon  the 
fpiral  wires  which  contraft  and  dilate  by  the  aCtion  of 
light  and  moifture.  She  adds,  that  there  are  no  fpiral 
wires  in  the  feminal  leaves  of  the  mimofa  fenftiva ,  and 
that  the  feminal  leaves  have  no  motion  whatever. 

In  farther  illuftyation  of  this  fubjeCt,  we  (hall  next  pre- 
fent  our  readers  with  fome  observations  by  Mr  Lyall, 
lately  published  in  Nicholfon’s  Journal  *,  refpeCting  *  Vol.  xxv* 
the  irritability  of  the  mimofa  pudica ,  and  fome  other 
plants. 

“  It  is  well  known  (he  obferves),  if  we  take  a  leaf 
of  this  plant,  fimilar  to  what  is  reprefen  ted  (fig.  31.), 
and  then,  by  means  of  a  pair  of  fciffars  (completely 
dry),  cut  off  half  the  pinnula  A,  this  pinnula  will 
contraft  at  its  joint,  either  immediately,  or  in  a  few  fe- 
conds ;  its  neighbour,  or  oppofite  pinnula,  B,  clofing 
at  the  fame  time,  or  foon  after. 

“  The  pinnulae  A  and  B  having  come  into  contaCt, 
there  is  a  paufe,  or  .  a  (hort  ceffation,  of  motion  ;  but 
in  the  courfe  of  a  few  more  feconds,  the  next  pair  of 
pinnulae,  CC,  will  alfo  (hut  up,  and  the  fame  will  hap¬ 
pen  with  every  pair  of  pinnulae  of  that  pinna  fuccef. 
lively  $  only  with  this  difference,  that  the  intervals  be¬ 
tween  the  (hutting  up  of  each  pair  of  pinnulae  will  be 
Ihorter,  the  farther  it  is  from  the  pinnula  that  was  cut. 

After  the  whole  of  the  pinnulae  of  this  pinna  have  com- 
pletely  clofed,  and  a  little  interval,  then  the  joint  D 
will  bend  fo  as  to  allow  the  pinna  to  drop  confider- 
ably. 

“  Neverthelefs,  the  motion  is  often  not  fo  obvious  in 
this  joint,  as  in  that  to  be  mentioned. 

“  A  longer  paufe  wall  now  intervene,  in  fome  cafes 
fo  long  as  to  make  us  fuppofe  that  all  motion  is  at  an 
end  •,  but  at  length  the  joint  E  fuddenly  bends,  and 
aftonifties  the  beholder. 

“  The  petiole  F  now,  inftead  of  forming  an  acute 
angle  with  the  ftem  above  the  joint,  forms  a  very  ob- 
tule  angle  with  it. 

“  We  fliall  now  have  another  ceffation  of  motion,  and 
then  the  joint,  tt,  will  (lightly  bend  $  then  another 
paufe,  then  a  (hutting  up  of  the  pair  of  pinnulae,  II, 
and  fo  on  with  the  other  pinnulae,  till  the  whole  pinna 
is  clofed.  The  motions,  however,  will  not  be  fo  regu¬ 
lar  in  this  pinna  as  they  were  in  the  other  ;  for  as  the 
pinnulae  II  approach,  they  prefs  forward  the  next  pair, 
and  fo  on  with  all  the  reft.” 

Thefe  motions,  the  author  fuppofes,  are  not  occafion- 
ed  by  impulfe  ;  for  a  bit  of  the  pinnula  may  be  cut  off 
almoft  without  producing  any  motion. 

But,  allowing  that  a  little  motion  were  produced,  it. 
comes  naturally  as  a  queftion,  Why  does  the  motion 
become  fo  extenfive  ?  how  is  the  impulfe  communicated 
to  the  origin  of  the  petiole  ?  The  author  does  not  think 
that  thefe  queftions  will  ever  be  fatisfaCborily  anfwered 
upon  mechanical  principles. 

He  admits  indeed,  that  a  ftruCture  exifts  in  the  mi¬ 
mofa  fenftiva ,  correfponding  to  what  Mrs  Ibbetfon  has* 

3  Y  2  deferibed 
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'Vegetable  deferibed  j  although  he  feems  to  have  iome  doubts  re- 
Fhyfiology.  fpeaing  it.  He  then  proceeds  to  inquire,  whether  by 

v - fucli  a  ftruClure,  aaed  upon  by  heat,  light,  or  moif- 

ture,  we  could  poflibly  explain  the  motions  of  the  mi- 
mofa  pudica .  “  On  the  experiments  above  related,  (he 

oblerves),  I  prefume  no  one  would  fay,  that  moifture 
was  the  caufe  of  motion,  as  the  feiffars  were  quite 
dry.” 

It  is  to  be  remembered  alfo,  that  this  plant  will  per¬ 
form  its  motions  under  water. 

As  there  was  no  change  of  light,  confequently  this 
had  no  (hare  in  the  effeCt.  Befides,  when  moifture  is 
produced  (Mr  Lyall  certainly  means  darknefs)  in  con¬ 
sequence  of  the  abftraaion  of  light,  all  the  pinnulae 
{hut  up  at  the  fame  time  not,  however,  in  the  regular 
order  mentioned  in  the  experiment.  Neither  does  the 
motion  take  place  from  change  of  temperature,  for  the 
temperature  was  not  altered. 

A  great  many  queftions  will  here  fuggeft  them- 
felves,  as,  How  does  it  happen  that  the  motion  is  pro¬ 
duced  ?  how  does  it  become  fo  extenfive  ?  how  conies 
it  that  there  are  regular  motions  and  paufes,  &c.  ? 

The  author  concludes,  by  faying,  that  it  is  vain  to  at¬ 
tempt  any  mechanical  folution  of  the  phenomenon  men¬ 
tioned  above,  u  which  would  feem  to  depend  on  an  ex- 
quiftte  irritability  in  the  plant  itfelf.” 

Dioncea  Mufcipula. — Mr  Lyall  does  not  think  that 
the  motions  of  this  plant  are  to  be  explained  in  the 
manner  fpoken  of  by  Brouffonet,  who  aferibed  them  to 
an  evacuation  of  a  fluid  from  the  leaf,  which  wall  be 
noticed  when  we  fpeak  of  the  droferce .  For  the  leaf 
may  be  touched  without  caufmg  any  efflux  of  fluid 
whatever,  and  yet  it  will  contraCl  completely.. 

Comparetti’s  explanation  refpeCling  the  motion  of  this 
plant  is  not  admitted  $  becaufe  it  feems  improbable,  is 
contrary  to  analogy,  and  inadequate  to  explain  the  phe¬ 
nomenon. 

Of  the  Drofera  Longifolia  and  Rotund/folia. — As  ma¬ 
ny  of  the  mufcles  of  the  animal  fyftem,  as  the  heart, 
diaphragm,  Sec.  aCl  quite  independent  of  the  will,  and 
as  thefe  parts  are  highly  irritable,  Mr  Lyall  wifhes  to 
ftiow,  that  a  voluntary  command  of  a  mufcular  force 
fhould  not  be  taken  into  the  definition  of  the  word  irri¬ 
tability,  as  has  been  done  by  fome.  Mr  Lyall  fays, 
“  By  irritability,  I  underftand,  that  property  inherent 
in  fome  bodies  (or  rather  parts  of  bodies),  by  which, 
when  a  ftimulus  is  applied,  they  are  enabled  to  con¬ 
traCl. 

The  leaves  of  the  drofera  rotundifolia,  when  proper¬ 
ly  unfolded,  lie  round  the  Item  in  a  ftellated  manner. 
The  footftalks  of  the  leaves  vary  in  length  from  half  an 
inch  to  an  inch  and  a  half.  The  leaves  are  covered  on 
their  upper  furface  by  a  number  of  hairs,  varying  alfo 
in  length  from  one  line  to  three-eighths  of  an  inch,  and 
are  each  terminated  by  a  little  gland,  which  gland  is 
covered  by  a  tranfparent  vifeid  fluid,  prefenting  a  fine 
appearance. 

The  chief  difference  between  the  drofera  longifolia 
and  rotundifolia  is  in  the  fhape  of  the  leaves  \  thofe  of 
the  former  being  obovate,  while  thofe  of  the  latter  are 
of  an  orbicular  fhape. 

Mr  Lyall  mentions  the  obfervations  of  Mr  Whatcly, 
who,  it  would  appear,  was  the  firft  in  this  kingdom  who 
defcrib:d  the  contractions  of  the  droferae  when  irri¬ 
tated. 


Mr  Whately  and  Mr  Gardom  had  obferved  fome  in-  Vegetable 
feds  imprifoned  in  the  leaves  of  this  plant,  and  hence  Phyfiology.^ 
were  led  to  prefs  with  a  pin  the  centre  of  other  leaves  ' 

in  their  natural  and  expanded  form,  when  they  very 
fuddenly  contracted,  and,  as  it  were,  encircled  the 
pin. 

Roth  had  noticed,  in  1779,  that  the  leaves  of  the  dro- 
ferse  moved,  when  irritated.  He  placed  an  ant  upon 
the  middle  of  a  leaf  of  the  drofera  rotundifolia,  but  fo 
as  not  to  difturb  the  plant.  The  ant  endeavoured  to 
efcape,  but  w^as  held  fait  by  the  clammy  juice  at  the 
points  of  the  hairs,  wdiich  was  drawn  out  by  its  feet 
into  fine  threads  $  in  fome  minutes  the  fliort  hairs  on 
the  difk  of  the  leaf  began  to  bend,  then  the  long  hairs, 
and  laid  themfelves  upon  the  infeCl.  After  a  wrhile  the 
leaf  itfelf  began  to  bend,  and  in  fome  hours  the  end  of 
the  leaf  W’as  lo  bent  inwards  as  to  touch  the  bafe.  The 
fame  happened  when  the  experiments  were  made  on  the 
drofera  longifolia,  but  more  rapidly. 

.  Roth  alio  found  that  the  hairs  bent  themfelves  when 
he  touched  them  wTith  the  point  of  a  needle,  wTith  a 
hog’s  briftle,  or  when  he  placed  a  very  fmall  piece  of 
W'ood  the  weight  of  an  ant  upon  the  leaves. 

Mr  Lyall  next  gives  us  an  account  of  his  own  expe¬ 
riments.  He  fays,  “  that  for  five  months,  he  almoft, 
every  day,  had  the  fpecies  of  droferae  under  his  eye,  ei¬ 
ther  at  home  or  in  the  country  •,  and  he  confeffes,  that 
he  never  faw  fuch  a  rapid  contraClion  of  the  leaves  of 
the  drofera  rotundifolia,  as  had  been  noticed  by  Meffrs 
Whately  and  Gardom  :  but  in  all  his  experiments  the 
contraClion  was  gradual,  though  it  feldom  failed  to  hap¬ 
pen,  if  the  plant  wras  in  good  condition.  In  moft  of 
his  experiments  an  hour  was  neceffary  for  the  compete 
bending  of  all  the  hairs  ;  and  it  required  fome  hours  for 
the  perfeCt  fhutting  up  of  the  leaves.  Hence  it  is  evi¬ 
dent,  that  whoever  has  a  wdfti  to  notice  the  motions  of 
the  droferoe,  muft  not  fet  out  with  the  expectation  of 
feeing  a  rapid  motion,  fimilar  to  what  happens  in  the 
mimofae,  follow  the  application  of  a  ftimulus  *,  but,  to 
obferve  the  ultimate  effeCls,  muft  watch  with  an  atten¬ 
tive  eye,  for  at  leaf!  20  minutes. 

In  accounting  for  the  manner  in  wdiich  thefe  motions 
are  performed,  various  opinions  have  been  held.  Brouf¬ 
fonet  fufpeCls  that  the  difengagement  of  fome  fluids 
influences  them.  He  fays,  that  the  infeCl,  by  absorbing 
the  fluid  which  is  on  the  points  of  the  hairs,  empties  the 
veffels  of  the  leaf,  wrhich  folds  upon  itfelf  5  and  the 
quicknefs  of  the  aClion  is  proportional  to  the  number  of 
hairs  touched  by  the  infeCl. 

Our  author  obferves,  that  “  this  theory,  at  firft  fight, 
does  not  appear  even  to  be  plaufible  ;  for,  how  is  it  pofli- 
ble  that  an  infeCl  can  abforb  a  thick  tenacious  fluid  ?  No 
doubt,  however,  part  of  this  fluid  wdll  be  attached  to 
the  part  of  the  infeCl  which  touches  it ;  but  this  feems 
quite  unconneCled  with  the  contraClion  of  the  leaf.  On 
the  30th  of  July,  Mr  Lyall  brought  from  the  country  a 
number  of  plants  of  the  drofera  rotundifolia,  and,  on 
infpe Cling  them,  he  found  many  of  the  hairs  of  the 
leaves  deprived  of  their  vifeid  fluid  5  but  yet  both  they 
and  the  leaf  remained  quite  expanded  and  in  good  con¬ 
dition.  Next  day,  about  four  o’clock,  he  placed  a 
fmall  bit  of  fulphate  of  copper,  in  the  difk  of  one  of 
thefe  expanded  leaves,  and  by  fix  o’clock  moft  of  the 
hairs  on  one  fide  of  the  leaf,  even  the  outermoft,  had 
bent  themfelves  over  the  bit  of  copper  -7  this  feems 

to 
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Vegetable  to  prove  tlie  inaccuracy  of  Brouffonel’s  theory.  In 
phyliuiogy.  otijer  experiments,  he  placed  fmall  bits  of  bread  or 
*  ’  wood,  on  three  or  four  of  the  central  hairs,  without 

touching  the  other  hairs,  or  the  vifcid  fluid  on  their 
ends  j  and  in  a  few  hours  he  found  that  all  the  hairs 
had  contracted  around  the  foreign  body.  In  fome 
plants,  the  fulphate  of  copper  was  placed  upon  fome  of 
the  fmall  hairs  in  the  di(k  of  the  leaf,  without  touch¬ 
ing  the  leaf  itfelf ;  yet  the  bending  of  the  hairs  and 
leaf  was  complete. 

“  We  have  here  proof  (he  adds),  ift,  That  the 
leaves  do  not  contraCt  when  deprived  of  their  vifcid 
fluid,  which  ought  to  have  been  the  cafe  if  Brouffonet’s 
theory  had  been  true.  idly,  That  the  contraction 
takes  place  even  When  the  vifcid  fluid  does  not  cover 
the  little  glands.  3dly,  That  the  contraction  follows, 
although  the  foreign  body  is  not  brought  into  contaCt 
with  all  the  hairs. 

The  opinion  of  Sennebier,  who  appears  to  have 
aferibed  the  motions  of  the  droferae  to  the  effeCt  of  pref- 
fure  is  next  examined.  “  Sennebier  feems  (it  is  ob- 
ferved)  fenfible,  that  the  contractions  of  the  leaves  take 
place  even  when  light  bodies  are  placed  on  them,  which 
circumftance  of  itfelf  would  lead  us  to  fufpeCl,  that  pref- 
fure  is  not  alone  the  caufe. 

“  I  know  (it  is  added),  that,  if  we  prefs  on  the  centre 
of  a  leaf  with  a  pin,  &c.  we  may  caufe  its  margin  to  ap¬ 
proximate  the  pin  •,  and  this  certainly  would  be  owing  to 
.  a  mechanical  caufe.  But,  fuppofe  we  fee  the  contraction 
take  place,  as  I  have  done,  when  a  body  fpecifically 
lighter  than  the  leaf  itfelf  is  placed  in  the  centre,  as  a 
bit  of  rotten  wood  ;  fliould  we  be  ftill  inclined  to  a- 
feribe  it  to  a  mechanical  caufe  ?  Admit  that  it  is  the 
cafe.  Suppofe,  then,  we  place  the  fame  bit  of  wood 
on  the  margin  of  the  leaf,  what  effeCt  ought  to  follow  ? 
If  it  were  owing  to  a  mechanical  caufe,  or  the  weight  of 
the  foreign  body,  as  in  the  laft-mentioned  cafe,  then 
we  (hould  expeCl,  that  the  part  of  the  margin  of  the 
leaf,  on  which  the  bit  of  wood  refted,  would  be  depref- 
fed ;  udiich  undoubtedly  is  not  the  cafe  :  but,  on  the 
contrary,  the  margin  rifes,  and  then  contracts  towards 
the  foreign  body,  or  towards  the  footftalk  of  the  leaf. 

“  That  this  motion  does  not  depend  on  preffure,  may 
be  ftill  better  illuftrated,  by  placing  a  fly,  or  fome 
other  body,  on  the  apex  of  a  leaf  of  the  drofera  longifo- 
lia.  The  hairs  near  the.  foreign  body  will  contraCt 
around  it,  and  then  the  apex  of  the  leaf  will  rife  up¬ 
wards,  and  turn  inwards,  until  it  touches  the  bafe.  Or, 
if  the  offending  body  is  fmall,  the  leaf  will  become 
convoluted  around  it.” 

From  the  refult  of  his  experiments,  the  author  thinks, 
that  the  motions  of  the  leaves  of  the  droferas  cannot  be 
explained  on  mechanical  principles.  He  conceives 
that  thefe  motions  are  performed,  if  not  by  mufcles,  at 
leaft  by  fomething  which  is  equivalent  to  mufcles  in 
the  animal  body. 

It  appears  that  the  leaves  of  the  drofera  rotundifolia 
and  longifolia  remain  completely  expanded  during  the 
hotteft  Uinlhine  and  drieft  weather  ;  during  the  coldeft 
and  wetteft  weather  $  during  the  greateft  darknefs,  and, 
finally,  during  the  brighteft  light  of  day.  This,  however, 
is  to  be  taken  in  a  limited  fenfe,  i.  e.  only  during  the  ex- 
panfion  of  the  leaves,  not  during  the  cold  of  winter. 

“  Here,  then,  neither  heat,  cold,  drynefs,  dampnefs, 
darknefs,  nor  light  in  general,  at  all  affeCt  the  leaves ; 


but,  if  a  foreign  body  be  applied  to  the  leaf  fo  as  to  fti-  Vegetable 
mulate,  then  it  will  (hut  up”  in  the  manner  we  have  Phyfiology. 
already  deferibed.  ¥ 

EXPLANATION  of  PLATES  DXLI.  DXLII. 
and  DXLIII. 

[Note,  that  fome  errors  in  the  references  to  figures  in 
the  text  may  be  corrected  by  this  explanation ,  which  is 
accurate .3 

Fig.  1.  Part  of  a  branch,  (hewing  the  manner  in 
which  the  line  of  life,  c  c ,  enters  into  the  flower-bud, 

a ,  and  paffes  by  the  leaf,  b  b. 

Fig.  2.  A  flower-bud,  (bowing  the  line  of  life,  c  c , 
running  up  to  each  flower,  a ,  a ,  a ,  a ,  a,  a ,  a ,  and  the 
pith  terminating  at  b. 

Fig.  3.  SeCtion  of  the  ftem  of  a  tree  ;  a ,  the  rind  *, 

b ,  the  bark  j  c ,  the  inner  bark  j  d,  the  wood  ;  e ,  the 
fpiral  nerves ;  f  the  corona  or  line  of  life  5  g ,  the 
pith  $  h ,  h,  the  (ilver  grain  ;  0 ,  0,  0,  the  baftard  grain. 

Fig.  4.  Cylinders  of  the  inner  bark. 

Fig.  5.  Cylinders  of  the  wood. 

Fig.  6,  7,  8,  9.  Commencement  of  the  growth  of 
leaves,  exhibited  in  different  ftages.  a ,  a ,  a ,  a ,  The 
mid-rib ;  b ,  bt  b ,  the  young  veffels  appearing  like  cot¬ 
ton  }‘c,  c ,  the  fpiral  nerves  $  d ’,  the  fmaller  veffels  crof- 
ling  each  other.  Fig.  9.  alfo  (hews  e,  e,  the  fine  vef¬ 
fels  growing  up  each  fide  of  the  mid-rib  ;  and^  the 
pabulum. 

Fig.  io.  Leaf-bud  of  the  lime-tree. 

Fig.  11.  Leaf-bud  of  the  horfe-chefnut  about  Ja¬ 
nuary. 

Fig.  1 2.  A  feed-veffel  of  the  clafs  fyngenefia ;  a ,  the 
calyx  ;  b ,  female  florets ;  ct  male  and  female  florets. 

Fig.  13.  SeCtion  juft  above  the  feed-veffel  of  the  di- 
anthus.  a ,  the  calyx  proceeding  from  the  bark  ;  b, 
the  corolla,  from  the  inner  bark  c ,  c ,  c ,  c,  ten  ftamina 
from  the  wood  ;  d ,  the  feed-veffel  $  e ,  the  piftil  from 
the  corona  or  circle  of  life. 

Fig.  14.  Reprefentation  of  the  bean.  0,  0,  the  nou- 
rilhing  veffels ;  L  to  n,  the  feminal  leaves,  or  cotyle¬ 
dons  ;  /,  to  /,  the  embryo. 

Fig.  15.  0 ,  The  nourilhing  veffels  ;  /  /,  the  embryo  in 
the  feed  of  the  lily,  eroding  the  empty  part  of  the  cor- 
culum. 

Fig.  1 6.  Shews  /,  /,  the  line  of  life  $  0,  0,  the  nou- 
rifhing  veffels. 

Fig.  1 7.  Reprefents  the  heart  taken  out  of  the  feed 
of  a  chefnut.  /,  the  circular  hook  $  0,  0,  the  nourifti- 
ing  veffels  5  /,  /,  the  line  of  life,  which  was  taken  out- 
where  it  erodes  the  heart  at  m. 

Fig.  18.  The  feed  of  the  goofeberry.  0,  the  nourilhing 
veffels  j  /,  the  line  of  life  ;  m ,  the  corculum  or  heart. 

Fig.  19.  The  fting  of  the  nettle,  as  viewed  with  the 
folar  microfcope ;  52,  the  bag  of  poifon  j  x ,  the  fpiral 
wire. 

Fig.  20.  The  fting  after  the  poifon  has  been  thrown 
to  the  point  j  x ,  the  fpiral  wire  contracted. 

Fig.  21.  Indian  grafs  greatly  magnified,  (howing  the 
manner  in  which  it  is  formed. 

Fig.  22.  Awn  of  the  graft. 

Fig.  23.  and  24.  The  graft  twifted. 

Fig.  25.  Leaf  of  the  mimofa  fenfitiva. 

Fig.  26.  A  longitudinal  feCtion  .of  the  leaf-ftalk  of. 
the  mimofa  fenfitiva,  the  middle  part  containing  five 
cafes  of  fpiral  wire,  and  each  extremity  only  three. 

Fig.-, 
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Vegetable  Fig,  27.  The  extremity  of  the  uncut  leaf-ffalk,  which 
Phyfiology  js  divided  at  />/>  in  fig,  2 6. 

Fig.  28.  A  horizontal  fe&ion  of  the  Item  of  the  mi- 


Velites 

ti 


Velle. 


<  mofa. 

Fig.  29.  A  cafe  full  of  the  fpiral  wire  much  magni¬ 
fied. 

%•  3° 

Fig*  3 1 


Spiral  wire  hill  more  magnified. 

Leaf  of  the  mimofa  pudica. 
VEGETATIVE  soul,  among  philofophcrs,  denotes 
that  principle  in  plants,  by  virtue  of  which  they  vege¬ 
tate,  or  receive  nourifhment  and  grow. 

VEHICLE,  in  general,  denotes  any  thing  that  car¬ 
ries  or  bears  another  along  ;  but  is  more  particularly  ufed 
in  pharmacy  for  any  liquid  ferving  to  dilute  fome  medi¬ 
cine,  in  order  that  it  may  be  adminidered  more  commo- 
dioufly  to  the  patient. 

VEII,  in  Ancient  Geography ,  a  city  of  Etruria,  the 
long  and  powerful  rival  of  Rome  j  didant  about  100 
Itadia,  or  1 2  miles,  to  the  north-wed  ;  fituated  on  a 
high  and  deep  rock.  Taken  after  a  fiege  of  10  years 
by  Camillus,  fix  years  before  the  taking  of  Rome  by  the 
Gauls  :  and  thither  the  Romans,  after  the  burning  of 
their  city,  had  thoughts  of  removing  ;  but  were  diffuaded 
from  it  by  Camillus  (Livy).  It  remained  (landing  after 
the  Punic  war  *,  and  a  colony  was  there  fettled,  and  its 
territory  afligned  to  the  foldiers.  Put  after  that  it  de¬ 
clined  fo  gradually,  as  not  to  leave  a  fingle  trace  (land¬ 
ing.  Famous  for  the  (laughter  of  the  300  Fabii  on  the 
Cremera  (Ovid).  The  fpot  on  which  it  (tood  lies  near 
Ifola,  in  St  Peter’s  patrimony  (Holftenius). 

VEIL,  a  piece  of  fluff,  ferving  to  cover  or  hide  any 
thing. 

In  the  Romilh  churches,  in  time  of  Lent,  they  have 
veils  or  curtains  over  the  altar,  crucifix,  images  of  faints, 
Sec. 

A  veil  of  crape  is  worn  on  the  head  by  nuns,  as  a 
badge  of  their  profeflion  :  the  novices  wear  white  veils, 
but  thofe  who  have  made  the  vows  black  ones.  See  the 
article  Nun, 

VEIN,  in  Anatomy,  is  a  veffel  which  carries  the 
blood  from  the  feveral  parts  of  the  body  tq  the  heart. 
See  Anatomy,  N°  123. 

Vein,  among  miners,  is  a  fiffure  in  the  horizontal 
(Irata  which  contains  ore,  fpar,  cauk,  clay,  chert, 
croil,  brownhen,  pitcher-chert,  cur,  which  the  philofo- 
phers  call  the  mother  of  metals ,  and  fometimes  foil  of  all 
colours .  When  it  bears  ore,  it  is  called  a  quick  vein  ; 
when  no  ore,  a  dead  vein. 

VELA,  a  remarkable  cape  on  the  coail  of  Terra 
Firma,  in  South  America.  W.  Long.  71.  25.  N.  Lat. 
12.  qo. 

VELARIUS,  in  antiquity,  an  officer  in  the  court  of 
the  Roman  emperors,  being  a  kind  of  ufher,  whofe  pod 
tvas  behind  the  curtain  in  the  prince’s  apartment,  as  that 
of  the  chancellor’s  was  at  the  entry  of  the  balludrade  \ 
and  that  of  the  oftiarii  at  the  door.  "I  he  velarii  had 
a  fuperior  of  the  fame  denomination,  who  commanded 
them. 

VELEZ-de-Gomara,  a  town  of  Africa.,  in  the  king¬ 
dom  of  Fez,  and  in  the  province  of  Eriff.  It  is  the  an¬ 
cient  Acarth.  With  a  harbour  and  a  handfome  caftle, 
where  the  governor  refides.  It  is  feated  between  two 
lfigh  mountains,  on  the  coad  of  the  Mediterranean  fea. 
W.  Long.  4.  0.  N.  Lat.  35.  10. 
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VELITES,  in  the  Roman  army,  a  kind  of  ancient 
foldiery,  who  were  aimed  lightly  with  a  javelin,  a  ca(k,  Ven(Jring, 
cuirais,  and  fhield.  ^  ^ — 

VELLEIUS  Paterculus.  See  Paterculus. 

VELLUM,  is  a  kind  of  parchment,  that  is  finer, 
evener,  and  more  white  than  the  common  parchment. 

The  word  is  formed  from  tire  French  veliny  ol  the  Latin 
vitulinus,  “  belonging  to  a  calx,” 

VELOCITY,  in  Mechanics ,  fwiftnefs  ;  that  affec* 
tion  of  motion  whereby  a  moveable  is  difpofed  to  run 
over  a  certain  fpace  in  a  certain  time.  It  is  alfo  called 
celerity ,  and  is  always  proportional  to  the  fpace  moved. 

See  Quantity,  N°  11  and  14,  &.c. 

VELVET’,  a  rich  kind  of  duff,  all  filk,  covered  on 
the  outfide  with  a  clofe,  (hort,  fine,  foft  (hag,  the  other 
fide  being  a  very  (Irong  clofe  tilfue. 

The  nap  or  (hag,  called  alfo  the  velveting ,  of  this 
(luff,  is  formed  of  part  of  the  threads  of  the  warp,  which 
the  woikman  puts  on  a  long  narrow-channelled  ruler  or 
needle,  which  he  afterwards  cuts,  by  drawing  a  iharp 
(feel  tool  along  the  channel  of  the  needle  to  the  ends  of 
the  warp.  The  principal  and  bed  manufadlories  of 
velvet  are  in  France  and  Italy,  particularly  in  Venice, 

Milan,  Florence,  Genoa,  and  Lucca  :  there  are  others 
in  Holland,  fet  up  by  the  French  refugees  $  whereof 
that  at  Haerlem  is  the  mod  condderable  :  but  they  all 
come  fhort  of  the  beauty  of  thofe  in  France,  and  ac¬ 
cordingly  are  fold  for  I  o  or  1 5  per  cent.  leis.  There 
are  even  fome  brought  from  China  \  but  they  are  the 
word  of  all. 

VENAL,  or  Venous,  in  Anatomy ,  fomething  that 
bears  a  relation  to  the  veins.  This  word  is  alfo  uied  for 
fomething  bought  with  money,  or  procured  by  bribes. 

VENEERING,  Vaneering,  or  Fineering ,  a  kind 
of  marquetry,  or  inlaying,  whereby  feveral  thin  dices 
or  leaves  of  fine  wood,  of  different  kinds,  are  applied 
and  fadened  on  a  ground  of  fome  common  wood. 

There  are  two  kinds  of  inlaying  :  the  one,  which  is 
the  more  ordinary,  goes  no  farther  than  the  making  of 
compartiments  of  different  woods  \  the  other  requires 
much  more  art,  and  reprefents  flowers,  birds,  and  the 
like  figures.  The  fird  kind  is  what  we  properly  call 
veneering  ,*  the  latter  we  have  already  deferibed  under 
Marquetry. 

The  wood  intended  for  veneering  is  fird  fawed  out 
into  dices  or  leaves,  about  a  line  thick  :  in  order  to  faw 
them,  the  blocks  or  planks  are  placed  upright  in  a  kind 
of  vice  or  fawing  prefs  :  the  description  of  which  may 
be  feen  under  the  article  jud  referred  to.  Thefe  dices 
are  afterwards  cut  into  (lips,  and  fafhioned  divers  wavs, 
according  to  the  defign  propofed  *,  then  the  joints  being 
carefully  adjufted,  and  the  pieces  brought  down  to  their 
proper  thicknefs,  with  feveral  planes  for  the  purpofe, 
they  are  glued  down  on  a  ground  or  block  of  dry  wood, 
with  good  drong  Englifli  glue.  The  pieces  thus  joined 
and  glued,  the  work,  if  fmstll,  is  put  in  a  prefs  ;  if  large, 
it  is  laid  on  the  bench,  covered  with  a  board,  and  preffed 
down  with  poles,  or  pieces  of  wood,  one  end  whereof 
reaches  to  the  ceiling  of  the  room,  and  the  other  bears 
On  the  boards.  When  the  glue  is  quite  dry  they  take 
it  out  of  the  prefs  and  finifh  it ;  fird  with  little  planes, 
then  with  divers  drapers,  fome  whereof  refemble  rafps, 
which  take  off  dents.  &c.  left  by  the  planes.  When 
fuffi  ciently  feraped,  the  work  is  polilhed  with  the  (kin  of 

which 
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Venice  &  fea-dog,  wax,  and  a  brufh  and  poliffier  of  fhave-grafs  : 
il  .  which  is  the  laft  operation. 

Veneering.  VENEREAL,  fomething  belonging  to  venery  j  as 
the  lues  venerea ,  &c.  See  Medicine  Index. 

VENERY,  is  commonly  ufed  for  the  aft  of  copula¬ 
tion,  or  coition,  between  the  two  fexes  j  it  has  alfo  been 
employed  by  old  writers  as  applicable  to  hunting  ot  the 
chace ,  as  beafis  of  venery. 

VENESEC  I'lON,  or  Phlebotomy,  in  Surgery. 
See  Surgery  Index. 

VENETIAN  Bole,  a  fine  red  earth  ufed  in  paint¬ 
ing,  and  called  in  the  colour  (hops  Venetian  red. — It  is 
dug  up  in  Carinthia,  and  fent  from  Venice  to  all  parts 
of  the  world  •,  but  the  ufe  of  it  is  much  (uperfeded  by  a 
bright  colcothar  of  vitriol. 

VENICE,  State  of,  a  celebrated  republic,  which 
x  for  nearly  ten  centuries  formed  one  of  the  molt  power- 
Situat:on  ful  of  the  maritime  Rates  of  Europe.  Its  dominions  lay 
and  boun-  chiefly  along  the  coafts  at  the  head  of  the  Adriatic  fea, 
daries.  comprehending  not  only  a  confiderable  traft  round  the 
city  of  Venice,  but  feveral  diftrifts  both  to  the  eaft  and 
well  of  that  fea,  together  with  the  iflands  of  Corfu, 
Zante,  Cephalonia,  Cerigo,  and  fome  others  of  lefs  note 
in  the  Archipelago.  It  was  bounded  to  the  north  by 
the  Alps,  to  the  weft  by  the  duchy  of  Milan,  and  to 
the  eaft  by  Croatia,  a  province  of  Turkey  in  Europe. 

The  republic  of  Venice  is  faid  to  have  taken  its  rife 
from  a  fmall  Italian  colony,  who  in  the  middle  of  the 
Origin.  Jth  century  were  driven  by  Attila  king  of  the  Huns 
An.  452.  from  the  cities  of  Aquileia,  Verona,  Mantua,  &c.  and 
took  refuge  in  the  group  of  fmall  iflands  where  now 
ftands  the  city  of  Venice.  Here  they  eftablilhed  them- 
lelves,  and  formed  a  fmall  independent  ftate,  adopting 
the  confular  form  of  government  which  had  fo  long  pre¬ 
vailed  at  Rome.  By  the  end  of  the  5th  century  they 
had  become  of  confequence,  and  were  able  to  raife  and 
maintain  a  fleet  and  a  fmall  army.  They  engaged  in  a 
war  with  the  Lombards,  and  diftingutfhed  thcmfelves 
again  ft  the  Irtrian  pirates,  and  the  inhabitants  of  the 
neighbouring  port  of  Triefte.  They  alfo  aflifted  Jufti- 
nian  in  his  conteft  with  the  Goths,  and  received  from 
him  and  his  general  Narfes,  many  marks  of  favour  and 
diftinftion. 

About  the  year  697,  the  tribunitian  power,  which  had 
prevailed  in  Venice  from  the  end  of  the  5th  century, 
Hiifli-  WaS  aboWhed,  and  the  Rates  elefted  a  fupreme  magt- 
mentofa  ^rate>  whom  they  called  doge,  or  duke.  He  was  to 
doge  or  reprefent  the  honour  and  majefty  of  the  ftate  to  affem- 
duke.  ble  and  prefide  at  the  great  council,  where  he  had  a 
An.  69-j.  cafting  vote  in  all  difputed  points  •,  to  nominate  to  all 
offices,  places,  and  preferments,  and  to  enjoy  the  fame 
authority  in  the  church  as  in  the  ftate.  Excepting  a 
fhort  intermiflion  of  about  five  years,  the  power  of  the 
doges  continued  till  the  fall  of  the  republic. 

Under  the  doges,  the  power  and  wealth  of  the  repub¬ 
lic  continued  to  increafe.  In  765,  the  Heraclians  and 
War  with  Gezulans,  fubjefts  of  the  republic,  revolted,  and  threw 
the  empe-  themfelves  on  the  proteftion  of  the  emperor  Charle.- 
ror  Charle-  magne.  That  emperor  fettled  them  for  the  prefent  at 
magne.^  Malamoe,  in  the  neighbourhood  of  the  Venetian  capi- 
An-  7  5’  tal ;  but  from  this  afylum  they  were  quickly  driven  by 
the  forces  of  the  republic.  Incenfed  at  this  affront  com¬ 
mitted  againft  his  authority,  Charlemagne  ordered  his 
fon  Pepin  to  declare  war  againft  the  Venetians  j  but  as 


Aftolphus  king  of  the  Lombards  was  then  laying  wafte  Venice, 
the  territories  of  the  church,  the  troops  of  Pepin  wTere,  l~— 
by  the  intreaties  of  the  pope,  difpatched  againft  that 
powerful  monarch  j  and  though,  on  the  defeat  of  Aftol¬ 
phus  they  marched  againft  the  Venetians,  it  does  not 
appear  that  the  enterprile  was  productive  of  either  ho¬ 
nour  or  fuccefs.  The  war  with  Pepin  was  renewed  in 
804,  on  occafion  of  Obelerio,  the  doge  of  Venice, 

(hewing  an  inclination  to  favour  the  Greek  emperor  Ni¬ 
cephoros  againft  Pepin.  Obelerio  was  related  to  the 
French  monarch,  having  married  his  filter  5  and  as  on 
this  account  the  Venetians  were  jealous  of  the  attach¬ 
ment  of  their  doge,  he  was  fuperfeded,  and  Valentin 
nominated  commander  in  his  place.  Pepin  had  collect¬ 
ed  a  numerous  and  well  appointed  army,  and  had  fitted 
out  a  fleet  to  aft  againft  the  Venetians  by  fea.  With 
this  formidable  force  he  advanced  direftly  to  Venice, 
but  here  he  wras  oppofed  with  all  the  valour  of  indepen¬ 
dent  citizens  fighting  for  their  liberties. 

The  Venetians,  however,  notwithftanding  the  moft  5 
obftinate  defence,  the  moft  vigorous  fallies,  and  their 
felling  every  inch  of  ground  at  an  incredible  expence  ofQf  ^  ye. 
blood,  were  at  length  reduced  to  that  part  of  the  city  netians. 
fouth  of  the  Rialto  (fee  the  next  article )  ;  this  ftream  and  An.  804. 
their  own  bravery,  being  now  their  only  defence.  While 
Pepin  was  preparing  to  throw  a  bridge  over  the  canal, 
they  refolved,  as  a  laft  effort,  to  attack  Pepin’s  fleet,  and 
to  vanquifh  or  die  in  defence  of  their  liberty.  Embark¬ 
ing  all  the  troops  they  could  fpare,  they  bore  down 
with  the  advantage  of  the  wind  and  tide,  upon  the  ene¬ 
my,  and  began  the  attack  with  fuch  fury,  as  obliged- 
the  French  admiral  to  give  way.  The  lightnefs  of  theif 
fhips,  and  the  knowledge  of  the  foundings,  gave  the 
Venetians  every  advantage  they  could  wifh  :  the  ene¬ 
my’s  fleet  was  run  aground,  and  the  greater  part  of 
their  troops  periflied  in  attempting  to  efcape  the  (hips 
were  all  to  a  few  either  taken  or  deftroyed.  During 
this  aftion  at  fea,  Pepin  refolved  to  affault  the  city  by 
land,  not  doubting  but  the  garrifon  was  fo  weakened  by 
the  number  of  forces  they  had  fent  on  board  the  fleet, 
as  to  be  able  to  make  but  a  flight  refiftance.  Having 
for  this  purpofe  thrown  a  bridge  over  the  Rialto,  he  was 
marching  his  troops  acrofs  it,  when  he  found  himfelf  at¬ 
tacked  on  every  fide  by  the  Venetians  from  their  boats, 
and  others  who  had  ported  themfelves  on  the  bridge. 

The  battle  was  long,  bloody,  and  doubtful,  until  the 
Venetians  employed  all  their  power  to  break  down  the 
bridge  ;  which  at  laft  yielding  to  their  obftinate  endea¬ 
vours,  a  prodigious  flaughter  of  the  French  enfued  j  they 
fought,  however,  like  men  in  defpair,  feeing  no  hopes  of 
fafety  but  in  viftory  ;  but  all  communication  being  cut 
off  with  the  troops  on  ffiore,  they  were  to  a  man  either 
killed  or  drowned.  The  number  of  flain  was  fo  great, 
that  the  fpace  between  the  Rialto  and  Malamoe  was  co¬ 
vered  with  dead  bodies,  and  has  ever  fince  gone  by  a 
name  expreffive  of  the  prodigious  flaughter.  Pepin  was 
fo  (truck  with  the  intrepidity  of  the  Venetians,  that  he 
raffed  the  fiege,  abandoned  the  enterprife,  and  concluded 
a  peace  with  the  republic. 

In  839,  the  Venetians  engaged  in  an  offenfive  and  6 
defenfive  alliance  againft  the  Saracens,  with  the  Greek  Venetian 
emperor  Michael,  to  whofe  affiftance  they  fent  a  fleet  of 
60  galleys.  In  an  engagement  which  took  place  be- Sara- 
tween  the  allied  fleets  and  that  of  the  Saracens,  the  for  -  cens. 
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mer  were  completely  defeated,  and  almoft  all  tlie  Vene-  arrived 
tian  galleys  were  either  taken  or  deftroyed.  On  the 
news  of  this  defeat,  the  capital  was  thrown  into  the 
greateft  conflernation,  juftly  dreading  an  attack  from 
the  victorious  Saracens.  This  alarm,  however,  foon 
l'uhfided,  on  finding  that  the  barbarians  had  turned  off 
on  the  fide  of  Ancona.  The  city  now  became  a  prey 
to  internal  diffenfion.  Popular  tumults  were  frequent, 
and  in  one  of  thefe  the  doge  was  murdered.  By  the 
prudent  and  vigorous  adminiftration  of  a  fucceeding 
doge,  Orfo  Participate,  good  order  was  re-eftablilhed, 
and  at  the  commencement  of  the  10th  century,  the  re¬ 
putation  of  the  republic  for  military  prowefs  was  much 
advanced  by  a  victory  gained  over  the  Huns,  who  had 
invaded  Italy,  and  defeated  Berengarius. 

Towards  the  clofe  of  the  nth  century,  Venice  be¬ 
gan  to  make  a  confiderable  figure  among  the  flates  of 
Europe,  having  acquired  the  fovereignty  of  Dalmatia 
and  Croatia,  with  which  in  1084  they  were  formally 
inverted  by  the  Conftantinopolitan  emperor. 

About  this  time  a  crufade,  or  holy  war  againft  the 
active  part  Saracens,  was  preached  up  by  the  emifiaries  of  the  pope, 
in  the  cru-  and  the  Venetian  republic  engaged  in  the  undertaking 
with  fuch  ardour,  as  to  equip  a  fleet  of  200  fail,  under 
the  command  of  the  doge  Vitalis  Michael.  Before  he 
failed  for  the  coaft  of  Alia,  however,  the  doge  found  it 
neceffary  to  chaftife  the  Pifans,  whom  he  defeated  in  a 
terrible  engagement.  He  then  failed  for  Afkalon,  at 
that  time  befieged  by  the  Chriftian  forces,  and  it  was 
chiefly  by  his  valour  that  that  city,  as  well  as  Caipha 
and  Tiberias,  fell  into  the  hands  of  the  Chriftians. 

From  thefe  vi&ories  he  was  recalled  to  repel  an  invafion 
of  Dalmatia  by  the  Normans,  whom  he  alfo  defeated, 
carrying  off  confiderable  booty.  His  fucceflor  aflifted 
Baldwin  in  the  conqueft  of  Ptolemais,  but  was  defeat¬ 
ed  and  killed  in  attempting  to  quell  a  rebellion  of  the 
Croatians. 

Under  the  government  of  Domenico  Micheli,  who 
fucceeded  Ordelapho,  the  pope’s  nuncio  arrived  at  Ve¬ 
nice,  and  excited  fuch  a  fpirit  of  enthufiafm  among  all 
ranks  and  degrees  of  men,  that  they  ftrove  whofe  names 
fhould  be  firft  enrolled  for  the  holy  war.  The  doge, 
having  fitted  out  a  fleet  of  60  galleys,  failed  with  it  to  Jop¬ 
pa,  which  place  the  Saracens  were  at  that  time  befieging. 

The  garrifon  was  reduced  to  the  laft  extremity  when 
the  Venetian  fleet  arrived,  which  furprifed  and  defeated 
that  of  the  enemy  with  great  {laughter;  foon  after  which 
the  Saracens  raifed  the  fiege  with  precipitation.  Tyre 
was  next  befieged,  and  foon  was  obliged  to  capitulate  ; 
on  which  occafion,  as  well  as  on  the  taking  of  Afcalon, 
the  Venetians  fhared  two-thirds  of  the  fpoils.  While 
the  doge  was  abfent  on  thofe  important  affairs,  the  em¬ 
peror  of  Conftantinople,  jealous  of  the  growing  power 
of  the  Venetians,  refolved  to  take  advantage  of  .their 
apparent  incapacity  to  refill  an  attack  at  home.  The 
Venetians,  however,  had  timely  notice  of  his  approach, 
and  inftantly  recalled  the  doge,  who  on  his  return  laid 
wafte  and  deftroyed  the  country  round  Chios,  feized  on 
the  iflands  of  Sam®s,  Lefbos,  and  Andros,  then  belong¬ 
ing  to  the  emperor,  and  reduced  fevetal  places  in  Dal¬ 
matia  which  had  revolted. 

In  1173,  the  republic  ventured  to  oppofe  Frederick 
Barbaroffa  in  his  attack  on  the  pope.  Frederick,  after 
a  haughty  reply  to  an  embaffy  fent  him  ,by  the  Vene¬ 
tians,  difpatched  againrt  them  his  fon  Otho,  who  foon 
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before  the  city  with  75  galleys.  The  doge  Venice; 
Sebartiano  Ziani  failed  out  with  the  few  veffels  he  had  Y~J 
got  equipped,  to  give  the  enemy  battle.  The  fleets 
met  off  the  coaft  of  Iftria,  and  a  terrible  engagement 
enfued,  in  which  the  imperial  fleet  was  totally  defeated, 

Otho  himfelf  taken  prifoner,  and  48  of  his  fhips  de¬ 
ftroyed.  On  the  doge’s  return,  the  pope  went  out  to 
jneet  him,  and  presented  him  with/ a  ring,  faying, 

“  Take  this,  Ziani,  and  give  it  to  the  fea,  as  a  teftimony 
of  your  dominion  over  it.  Let  your  fucceffors  annually 
perform  the  fame  ceremony,  that  pofterity  may  know 
that  your  valour  has  purchafed  this  prerogative,  and 
fubjeCled  this  element  to  you,  even  as  a  hulhand  fub- 
je&eth  his  wife.”  Otho  was  treated  with  the  refpeCl 
due  to  his  rank,  and  foon  conceived  a  great  friendftiip 
for  Ziani.  At  laft,  being  permitted  to  vifit  the  impe¬ 
rial  court,  on  his  parole,  he  not  only  prevailed  on  his 
father  to  make  peace  with  the  Venetians,  but  even  to 
vifit  their  city,  fo  famed  for  its  commerce  and  naval 
power.  He  was  received  with  all  pofiible  refpeCl,  and 
on  his  departure  attended  to  Ancona  by  the  doge,  the 
fenate,  and  the  whole  body  of  the  nobility.  During 
this  journey  he  was  reconciled  to  the  pope  5  and  both 
agreed  to  pay  the  higheft  honours  to  the  doge  and  re¬ 
public.  XI 

In  the  beginning  of  the  13th  century,  the  Venetians  They  gain 
in  conjun£lion  with  the  French,  befieged  and  took  Con-pofleffion  of 
ftantinople,  as  has  been  related  under  the  article  Con-  Conftanti- 
STANTINOFOLITAN  HISTORY,  N°  I44 — 146,  which 
they  held  till  the  year  1261. 

In  the  mean  time  the  Genoefe,  by  their  fuccefsful  War  with 
application  to  commerce,  having  raifed  themfelves  intheGe- 
fuch  a  manner 'as  to  be  capable  of  rivalling  the  Vene-noefe. 
tians,  a  long  feries  of  wars  took  place  between  the  re¬ 
publics  }  in  which  the  Venetians  generally  had  the  ad¬ 
vantage,  though  fometimes  they  met  with  terrible  over¬ 
throws.  Thefe  expenfive  and  bloody  quarrels  undoubted¬ 
ly  contributed  to  weaken  the  republic  notwithftanding 
its  fucceffes.  In  the  year  1348,  however,  the  Genoefe  An.  134?. 
were  obliged  to  implore  the  protection  of  Vifconti  duke 
of  Milan,  in  order  to  fupport  them  againft  their  implaca¬ 
ble  enemies  the  Venetians.  Soon  after  this,  in  the  year 
1352,  the  latter  were  utterly  defeated  with  fuch  lots, 
that  it  was  thought  the  city  itfelf  muft  have  fallen  into 
the  hands  of  the  Genoefe,  had  they  known  how  to  im¬ 
prove  their  viClory.  This  was  in  a  fhort  time  followed 
by  a  peace  ;  but  from  this  time  the  power  of  the  repub¬ 
lic  began  to  decline.  Continual  war  with  the  ftates  of 
Italy,  with  the  Hungarians,  and  their  own  rebellious 
fubjeCls,  kept  the  Venetians  employed,  fo  that  they  had 
no  leifure  to  oppofe  the  Turks,  whofe  rapid  advances 
might  have  alarmed  all  Europe.  After  the  deftru&ion 
of  the,eaftern  empire,  however,  in  1453  the  Turks  be¬ 
gan  more  immediately  to  interfere  with  the  republic. 
Whatever  valour  might  be  {hewn  by  the  Venetians,  or 
whatever  fucceffes  they  might  boaft  of,  it  is  certain  the 
Turks  ultimately  prevailed  ;  fo  that  for  fome  time  it 
feemed  fcarcely  poflible  to  refill  them.  What  alfo  con¬ 
tributed  greatly  to  the  decline  of  the  republic,  was  the 
difeovery  of  a  paffage  to  the  Eaft  Indies  by  the  Cape  of 
Good  Hope  in  1497.  Till  then  the  greateft  part  of  the 
Eaft  India  goods  imported  into  Europe  paffed  through 
the  hands  of  the  Venetians  ;  but  as  foon  as  the  Cape  was 
difeovered,  the  conveyance  by  the  way  of  Alexandria  al- 
moft  entirely  ceafed.  Still,  however,  the  Venetian 
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power  was  ftrong  ,  and  in  the  beginning  of  the  16th 
century  they  maintained  a  war  againft  almoft  the  whole 
Oppoted  by  f°rce  of  France,  Germany,  and  Italy,  aflociated  againft 
the  league  them  in  what  has  been  called  the  League  of  Cambray . 

Soon  after,  however,  we  find  them  entering  into  an 
alliance  with  the  king  of  France  againft  the  emperor. 

After  this,  nothing  of  importance  occurs  in  the  his¬ 
tory  of  the  Venetian  republic  till  the  year  1645,  w^en 
the  republic  was  involved  in  a  new  and  fanguinary  con- 
flifl  with  the  Turks,  in  defence  of  the  important  ifiand 
An.  1^45.  of  Candia.  The  tranfa&ions  to  which  this  war  gave  rile, 
and  the  fpirit  and  bravery  difplayed  by  the  Venetians,  in 
defending  their  colonial  poffeflions,  are  amply  detailed 
,  „  under  the  article  Candia. 

✓  At  the  end  of  the  17th  century,  the  Venetians  ob¬ 
tained  an  important  acquifition  of  territory  by  the  con- 
queft  of  the  Morea,  which  at  the  peace  of  Carlowitz 
in  1699,  was  formally  ceded  by  Turkey  to  the  ftate  of 
Venice  *. 

Univ.  Hifl.  F>ur*mg  the  war  of  the  Succeffion,  the  ftates  of  Venice 
vel.  xxvii.  obferved  a  ftri&  neutrality.  They  confidered  that  dis¬ 
pute  as  unconnected  with  their  interefts  ;  taking  care, 
however,  to  keep  on  foot  an  army  on  their  frontiers  in 
Italy,  of  fufficient  force  to  make  them  refpe&ed  bv  the 
belligerent  powers.  But  foon  after  the  peace  of  U- 
trecht,  the  Venetians  were  again  attacked  by  their  old 
enemies  the  Turks,  who  beholding  the  great  European 
powers  exhaufted  by  their  late  efforts,  and  unable  to  af- 
fift  the  republic,  thought  this  the  favourable  moment 
for  recovering  the  Morea,  which  had  been  fo  lately  ra- 
vifhed  from  them.  The  Turks  obtained  their  objeCl, 
and  at  the  peace  of  Paffarowitz  in  1715,  which  termi¬ 
nated  this  unfuccefsful  war,  the  Venetian  ftates  yielded 
up  the  Morea  ;  the  grand  feignior  on  his  part  reftoring 
to  them  the  fmall  iflands  of  Cerigo  and  Cerigetto,  with 
fome  places  which  his  troops  had  taken  during  the 
courfe  of  the  war  in  Dalmatia. 

From  the  peace  of  Paffarowitz  to  the  conclufion  of 
the  18th  century,  the  affairs  of  Venice  ceafed  to  form 
an  interefting  part  of  the  hiftory  of  Europe.  Ever  fince 
Auft^r  °f  t^le  !eaSue  Camkray,  the  republic,  weakened  by  its 
r  *  continual  ftruggles  with  Turkey,  had  declined  in  power 
and  in  confequence,  and  was  incapable  of  oppofing  a 
barrier  to  the  encroachments  of  its  more  powerful  neigh¬ 
bours.  During  the  firft  war  which  the  French  republic 
maintained  againft  the  emperor  in  Italy,  the  ftates  of 
Venice  afforded  a  tempting  objeCt  to  each  of  the  con- 
A11.  17.97-  tending  parties  ;  and  in  May  1797,  the  capital  was  oc¬ 
cupied  by  a  body  of  French  troops,  who,  under  pretence 
of  quelling  a  tumult  that  had  arifen  in  the  city,  took 
poffeftion  of  the  forts,  and  fubverted  the  exifting  autho¬ 
rities.  By  the  treaty  of  Campo  Formio,  concluded  be¬ 
tween  the  emperor  and  the  French  republic  in  Oftober 
of  the  fame  year,  the  French  confented  that  the  em¬ 
peror  fhould  take  poffeftion  of  the  Venetian  territory, 
with  the  iflands  in  the  Archipelago,  which  had  been 
fubje&ed  to  the  Venetian  republic  $  and  by  the  fubfe- 
quent  treaty  of  Luneville  in  1801,  this  acceftion  of  ter¬ 
ritory  to  the  houfe  of  Auftria  was  confirmed,  fo  that 
the  Venetian  republic  muft  now  be  confidered  as  an 
Auftrian  province. 

It  is  not  neceffary  for  us  to  be  very  minute  in  onr  ac¬ 
count  of  the  late  conftittition  and  government  of  Venice. 
The  government  was  ftri&ly  ariftocratical,  being  vefted 
in  the  great  council  or  fenate,  in  which  each  of  the  nobi- 
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lity  had  a  feat.  The  nobility  were  extremely  numerous, 
being  computed  at  not  fewer  than  2000,  whereas  the  ' 
whole  population  of  the  ftate  did  not  exceed  2,500,000. 
Befides  the  great  council,  or  il  confglio  grande ,  there 
were  four  others  $  one  compofed  oi  the  doge  and  fix 
counfellors,  called  la  fgnoria  ;  another  called  il  confglio 
du  pregodi ,  confifting  of  about  250  of  the  nobility  \  a 
third  united  to  la  fgnoria ,  confifting  of  28  affefTors,  or 
great  fages,  which  gave  audience  to  ambaffadors  \  and  a 
fourth,  compofed  of  10  counfellors,  who  took  cogni-- 
zance  of  all  criminal  matters,  and  before  whom  even 
the  doge  himfelf  muft  appear,  if  accufed.  The  fecret 
bufinefs  of  the  ftate  was  often  carried  on  by  fpies  and  in¬ 
formers  )  and  there  were  in  the  ducal  palace  feveral  fta- 
tues  of  lions  with  open  mouths,  which  formed  fo  many 
receptacles  for  fecret  and  anonymous  information. 

The  office  and  privileges  of  the  doge  of  Venice  have 
been  already  mentioned  under  the  article  Doge.  Of 
late  this  office  was  little  more  than  nominal  }  and  the 
doge  was  a  mere  ftate  puppet,  without  authority  and 
without  power.  His  eftablifhment,  however,  was  fplen- 
did,  and  his  revenue  not  contemptible.  The  mode  of 
ele&ing  the  doge  deferves  notice,  as  it  was  well  calcu¬ 
lated  to  prevent  bribery,  or  the  exertion  of  party  influ¬ 
ence.  He  was  elected  by  a  plurality  of  voices,  and  held 
his  dignity  for  life.  In  his  ele&ion  they  made  ufc  of 
gold  and  filver  balls,  which  were  put  into  a  veflel,  and 
lerved  for  balloting,  Thofe  who  drew  nine  golden 
balls,  firft  ele&ed  40  counfellors,  who  drew  1 2  others, 
and  defied  25  in  addition.  Of  this  number  nine  per- 
fons,  who  had  drawm  golden  balls,  chofe  40  more  j  ir 
of  thofe,  appointed  in  the  fame  way,  chofe  41  counfel¬ 
lors,  who  finally  proceeded  to  the  eleflion,  till  25  votes 
or  more  fell  upon  the  fame  perfon,  who  was  then  de¬ 
clared  doge.  After  this  eledion  they  placed  the  ducal 
cap  upon  his  head,  upon  which  he  took  pofleffion  of 
the  doge’s  palace.  He  never  uncovered  his  head  to  any 
perfon,  becaufe  he  did  not  wrear  the  cap  in  his  own  name, 
but  in  that  of  the  republic. 

The  military  ftrength  of  the  Venetians  confifted  of 
nearly  30,000  land  forces,  under  the  command  of  a  ca- 
pitano,  who  was  always  a  foreigner  of  diftin&ion  ;  be¬ 
fides  a  confiderable  fleet,  which  they  boafted  could,  in 
time  of  war,  be  increafed  to  60  men  of  war,  and  above 
100  galleys.  The  ordinary  revenues  of  the  ftate  have 
been  computed  at  rather  more  than  i,oco,oool.  fterling, 
a  confiderable  part  of  which  arofe  from  the  cuftoms,  and 
the  du^y  on  fait  made  at  Corfu  and  Chiofa. 

Venice,  the  city  which  was  the  feat  of  government 
of  the  Venetian  republic,  is  built  on  72  fmall  iflands  at 
the  head  of  the  Adriatic  or  gulf  of  Venice,  about  five 
miles  from  the  main  land.  That  part  of  the  gulf  which 
lies  between  the  city  arid  the  continent  forms  a  kind  of 
laguna  or  lake,  which,  at  low  water,  is  very  fhallow, 
and  on  the  oppofite  fide  of  the  iflands  there  are  nume¬ 
rous  (hallows,  the  channels  between  which  are  marked 
by  flakes,  to  dire&  (hips  in  entering  the  port.  The  la- 
gunes  that  lie  between  the  iflands  form  fo  many  canals 
that  interfeft  the  city  in  all  dire&ions,  and  over  theft* 
the  ftreets  communicate  by  not  fewer  than  500  bridges. 
The  principal  or  great  canal  is  broad,  and  has  a  ferpen- 
tine  courfe  through  the  middle  of  the  city,  but  the 
others  are  narrow  and  crooked.  The  ftreets  are  alfo 
narrow  and  winding,  but  clean  and  neat.  The  houfes 
are  built  on  piles,  and  have  each  a  door  opening  to  the 
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Venice  adjacent  canal,  and  another  to  the  ftreet.  As  the  nar- 
Vcntilator  rownc^s  l^e  #reet-s  hut  ill  adapts  them  for  walking  in, 
r  the  only  places  of  refort  on  land  are  the  Rialto ,  a  noble 
bridge  acrofs  the  great  canal,  bordered  with  booths  and 
(hops,  and  the  great  fquare  of  St  Mark,  or  Piazza  di 
St  Marco ,  an  irregular  quadrangle,  formed  of  feveral 
buildings,  fome  of  which  are  magnificent.  Of  thefe, 
the  ducal  palace,  where  the  bufinefs  of  the  Plate  ufed  to 
he  tran fatted  ;  the  patriarchal  church  of  St  Mark  ;  the 
fleeple  of  St  Mark,  at  a  little  ddtance  from  the  church  ; 
the  church  of  St  Geminiano :  and  the  new  and  old 
Procuranes ,  are  moll  deferving  the  notice  of  travellers. 
The  canals  form  the  great  medium  of  communication, 
as  well  as  the  principal  Icene  of  relaxation  and  amufe- 
ment  to  the  inhabitants.  Here  ply  numerous  gondolas, 
(fee  Gondola,  and  MacpJlP s  Travels ,  vol.  i.)  which 
are  rowed  with  admirable  fpeed  and  dexterity  by  the 
gondoliers  •  and  here  are  occasionally  held  races,  or  ra¬ 
ther  rowing  matches.  As  the  canals  are,  of  neceffity, 
the  receptacles  of  all  the  filth  of  the  city,  they  become, 
in  hot  weather,  very  often  five  ;  while,  in.  winter,  from 
their  free  communication  with  the  gulf,  they  are  fre¬ 
quently  agitated  by  the  Adriatic  florins.  The  whole 
city  is  about  fix  miles  in  circumference,  and  the  inhabi¬ 
tants  are  efiimated  at  160,000. 

'Phe  inhabitants  of  Venice  carried  on  a  flourifhing 
trade  in  fitk  manufactures,  gold  lace,  mirrors  and  other 
articles  of  glafs,  befides  military  ftores  and  implements 
of  war.  At  fome  diftar.ee  from  the  city  tl]ere  is  a  large 
and  commodious  lazaretto,  where  ftiips  coming  from  the 
Levant  unload  their  goods,  and  perform  quarantine 
from  20  to  40  days. 

This  celebrated  city,  once  the  feat  of  power,  opu¬ 
lence  and  the  fine  arts,  whofe  carnival  revelries  have 
been  the  fubjett  of  fo  many  animated  deferiptions,  has 
undergone  a  melancholy  change. }  Her  ftreets  and  ca¬ 
nals  no  longer  refound  with  the  (trains  of  the  mufician 
and  the  ferenades  of  watchful  lovers,  and  her  gay  gon¬ 
dolas,  which  were  formerly  occupied  by  fathionable 
groups  and  parties  of  pleafure,  are  now  become  the  ve¬ 
hicles  of  trade,  or  ferve  for  the  accommodation  of  the 
foldier  and  the  mechanic.  The  trade  of  the  city,  which 
had  long  declined,  has,  fince  the  ccftion  of  the  Venetian 
territory  to  Auftria,  been  almoft  entirely  transferred  to 
Triefte.  Venice  is  72  miles  E.  by  N.  of  Mantua;  115 
N.  E.  of  Florence  5  140  E.  of  Milan  ;  212  N.  of  Rome, 
and  300  N.  by  W.  of  Naples.  E.  Long.  1 20  33'.  N. 
L3* .  450  26'. 

VENIRE  FACIAS,  in  Law ,  is  a  judicial  writ  lying 
where  two  parties  plead  and  come  to  ifiue,  diretted  to 
the  fheriff,  to  caufe  12  men  of  the  fame  neighbourhood 
to  meet  and  try  the  fame,  and  to  fay  the  truth  upon  the 
i{Tue  taken. 

VENTER,  fignifies  the  belly  ;  but  it  is  alfo  ufed  for 
the  children  by  a  woman  of  one  marriage  :  there  is  in 
law  a  firft  and  fecond  venter,  &c.  where  a  man  hath 
children  by  feveral  wives  5  and  how  they  (hall  take  in 
defeents  of  lands. 

VENTILATOR,  a  machine  by  which  the  noxious 
air  of  any  clofe  place,  as  an  hofpital,  gaol,  (hip,  cham¬ 
ber,  &c.  may  be  difeharged  and  changed  for  frelh. 

The  noxious  qualities  of  bad  air  have  been  long 
knowm  ;  and  no  one  has  taken  greater  pains  to  fet  the 
mifehiefs  arifing  from  foul  air  in  a  juft  light  than  Dr 
Hales  y  who  has  alfo  propofed  an  eafy  and  effectual  re¬ 


medy  by  the  ufe  of  his  ventilators}  his  account  of  which  Ventilator, 
was  read  to  the  Royal  Society  in  May  1741.  In  the 
November  following  M.  Tricvrald,  military  architett  to 
the  king  of  Sweden,  informed  Dr  Mortimer  fecrctary  to 
the  Roy J  Society,  that  he  had  in  the  preceding  fpring 
invented  a  machine  for  the  .ufe  of  his  inajelly’s  men  of 
war,  in  order  to  draw  out  the  bad  air  from  under  their 
decks,  the  lead  of  which  exhaufted  36,i72cu*bic  feet 
in  an  hour,  or  at  the  rate  cf  21, -73 2  tons  in  24  hours. 

In  1742  he  fent  one  of  them,  formed  for  a  60  gun  Ihlj* 
to  France  ^  which  was  approved  of  by  the  Royal  Aca¬ 
demy  of  Sciences  at  Paris  ;  and  the  king  of  France  or¬ 
dered  all  the  men  of  war  to  be  furnillred  with  the  like 
ventilators. 

The  ventilators  invented  by  Dr  Hales  coufift  of  a  pj*te 
fquare  box  ABCD  (fig.  1.)  cf  any  fize  ;  in  the  middle  DXUV. 
of  one  fide  of  .  this  box  a  broad  partition  or  midriff  is  fix-  ^  I* 
cd  by  hinges  X,  and  it  moves  up  and  down  from  A  to 
C,  by  means  of  an  iron  rod  ZR,  fixed  at  a  proper  di- 
(lance  from,  the  other  end  of  the  midriff,  and  paffing 
through  a  fmall  hole  in  the  cover  of  the  box  up  to  R. 

Two  boxes  of  this  kind  may  be  employed  at  once,  arid 
the  two  iron  rods  may  be  fixed  to  a  lever  FG  (fig.  2.)  z% 

moving  on  a  fixed  centre  O  ;  fo  that  by  the  alternate 
railing  and  preffmg  down  of  the  lever  FG,  the  midriffs 
are  alio  alternately  raifed  and  aepreffed,  whereby  thefe 
double  bellows  are  at  the  fame  time  both  drawing  in  air, 
and  pouring  it;  out,  through  apertures  with  valves  made 
on  the  fame  fide  with,  and  placed  both  above  and  be¬ 
low  the  hinges  of  the  midriffs.  In  order  to  render  the 
midriffs  light,  they  are  made  of  four  bars  lengthwiTe, 
and  as  many  acrofs  them  breadthwife,  the  vacant  fpaces 
being  filled  up  with  thin  pannels  of  fir- board  ;  and  that 
they  may  move  to  and  fro  with  the  greater  eafe,  and 
without  touching  the  Tides  of  the  boxes,  there  is  an  iron 
regulator  fixed  upright  to  the  middle  of  the  end  of  the 
box  AC  (fig.  1.)  from  N  to  L,  with  a  notch  cut  into 
the  middle  of  the  end  of  the  midriff  at  Z  ;  fo  that  the 
midriffs,  in  rifing  and  falling,  fuller  no  other  frittion 
than  what  is  made  between  the  regulator  and  the  notch. 
Moreover,  as  the  midriff'  Z X  moves  with  its  edges  only 
one-twentieth  of  an  inch  from  the  fides  of  the  box 
ARCDFE,  very  little  air  will  efcape  by  the  edges  ; 
and,  therefore,  there  will  be  no  need  of  leathern  fides  as 
in  the  common  bellows.  The  end  of  the  box  at  AC  is 
made  a  little  circular,  that  it  may  be  better  adapted 
between  A  and  C  to  the  riling  and  falling  midriff ;  and 
at  the  other  end  X  of  the  midriff  a  flip  of  leather  may 
be  nailed  over  the  joints  if  needful.  The  eight  large 
valves  through  which  the  air  is  to  pafs,  are  placed  at 
the  hinge-end  of  the  boxes  BK  (fig.  2.)  as  at  1,  2,  3, 

&c.  The  valve  1  opens  inward  to  admit  the  air  to 
enter,  when  the  midriff  is  depreffed  at  the  other  end 
by  means  of  the  lever  FG.  And  at  the  fame  time  the 
valve  3  in  the  lower  ventilator  is  Ihut  by  the  compreffed 
air  which  paffes  out  at  the  valve  4.  But  when  that 
midriff  is  raifed,  the  valve  1  ihuts,  and  the  air  paffes 
cut  at  the  valve  2.  And  it  is  the  fame  with  the  valves 
5,  6,  &c..of  the  other  box  ;  fo  that  the  midriffs  are  al¬ 
ternately  rifing  and  falling,  and  two  of  the  ventilators 
drawing  in  air,  and  two  blowing  it  out  }  the  air  enter¬ 
ing  at  the  valves  1,  3,  6,  8,  and  paffing  out  at  the  valves 
2,  4,  5,  7.  Before  thefe  laft  valves  there  is  fixed  to  the 
ventilators  a  box  QQN M  (fig.  3.)  as  a  common  recep-  Fig,  3, 
tacle  for  all  the  air  which  comes  out  of  thefe  valves ; 

which 


V  E  N 

Vcrit-ilator  which  air  paffes  off  by  the  trunk  P,  through  the  wall 
of  a  building.  See  Delcription  of  Ventilators  by  Ste- 

.  Vc"UiL_,  phen  Hales,  D.  D.  Lond.  1743,  8vo.  ;  and  for  the  me¬ 
thod  of  freeing  mines,  Ihips,  prifons,  Sec.  from  noxious 
air  by  means  of  fire-pipes,  lee  Pneumatics,  N°  37  i. 

VenTSJ  Infpiciendo ,  is  a  writ  to  fearch  a  woman  that 
faith  Ihe  is  with  child,  and  thereby  withholdeth  lands 
from  the  next  heir  :  the  trial  whereof  is  by  a  jury  of 
women. 

VENTRICLE,  properly  denotes  any  little  cavity-, 
but  is  more  particularly,ufed  by  phyficians  and  anato¬ 
mies  for  the  Itomach  and  certain  cavities  of  the  heart 
and  brain. 

VENTRILOQUISM,  an  art  by  which  certain 
.perfons  can  fo  modify  their  voice,  as  to  make  it  ap¬ 
pear  to  the  audience  to  proceed  from  any  diftance,  and 
in  any  direction.  See  Physiology  Index . 

VENUS,  in  Pagan  wori-hip,  the  goddefs  of  love  and 
beauty.  Cicero  mentions  two  other  deities  of  this  name. 
Venus,  fly  led  Urania  and  Ce/eflis ;  and  the  Venus  Pan- 
demos  or  Popu!aris ,  the  wife  of  Vulcan,  and  the  god¬ 
defs  of  wanton  and  effeminate  love.  To  the  firft  the 
♦Pagans  aferibed  no  attributes  but  l'uch  as  were  agree¬ 
able  to  the  ilriftefl  chatlity  and  virtue  5  and  of  this  dei¬ 
ty  they  admitted,  no  corporeal  refemblance,  fhe  being 
only  reprefented  by  the  form  of  a  globe,  ending  coni¬ 
cally.  Her  facrinces  were  termed  nephalia ,  on  account 
of  their  fobriety.  To  her  honey  and  wine  were  offered, 
and  no  animal  except  the  heifer  \  aud  on  her  altars  the 
wood  of  figs,  vines,  or  mulberries,  was  not  fuffered  to 
be  burnt.  The  Romans  dedicated  a  temple  to  this  god¬ 
defs,  to  whom  they  gave  the  name  of  Verticordia  ;  be- 
caufe  file  turned  the  hearts  of  lewd  women,  and  infpired 
them  with  modefly-and  virtue. 

But  the  molt  famous  of  thefe  goddeffes  is  the  wife  of 
Vulcan  ;  who  is  reprefented  as  fp ringing  from  the  froth 
railed -by  the  genitals  of  Saturn,  when  cut  off  by  Jupi¬ 
ter  and  thrown  into  the  feu.  As  foon  as  fhe  was  form¬ 
ed,  fhe  was  laid  in  a  beautiful  fhell  embelliilied  with 
pearl,  and  wafted  by  gentle  zephyrs  to  the  ifle  of  Cy- 
therea,  whence  fhe  failed  to  Cyprus.  At  her  landing, 
flowers  rofe  beneath  her  feet  5  fhe  was  received  by  the 
Hours,  who  braided  her  hail*  with  golden  fillets  \  and 
then  wafted  her  to  heaven,  where  her  charms  appeared 
fo  attra£Hve,  that  molt  of  the  gods  defired  her  in  mar¬ 
riage  but  Vulcan,  by  the  advice  of  Jupiter,  gained 
poffeiTion  by  putting  poppies  into  her  ne6tar.  As  Ve¬ 
nus  was  the  goddefs  of  love  and  pleafure,  the  poets  have 
been  lavilh  in  the  defeription  of  her  beauties  ;  and  the 
painters  and  ffatuaries  have  endeavoured  to  give  her 
the  moll  lovely  form.  Sometimes  {he  is  reprefented 
clothed  in  purp!«s,  glittering  with  gems,  her  head 
crowned  with  rofes,  and  drawn  in  an  ivory  car  by 
fwans,  doves,  or  fparrows  ;  at  others  (lie  ftands  attend¬ 
ed  by  the  Graces  •  but  in  all  pofitions,  her  fon  Cupid 
is  her  infeparable  companion.  She  was  honoured  as 
the  mother  of  Hymeneus,  Cupid,  TEneas,  and  the 
Graces,  and  was  paffionately  fond  of  Adonis  and  An- 
chifes. 

This  goddefs  was  principally  worfiiipped  at  Paphos 
and  Cyprus  -,  and  the  facrifices  offered  to  her  were  white 
goats  and  fwine,  with  libations  of  wine,  milk,  and  honey. 
Her  victims  were  crowned  with  flowers,  or  wreaths  of 
myrtle. 


V  E  a 

Venus,  one  of  the  planets.  See  Astronomy  In -  VTn  r 
dex.  ,  II 

Venus's  Fly-ira(>.  See  DlONJEA  Mufcipu/a,  Bota-  Ver(ilUf~ 
NY  Index . 

Venus,  a  genus  of  fhell-fifh.  See  Conchology  In¬ 
dex. 

VEPRECULzE,  diminutive  from  vepres ,  “  a  briar 
or  bramble”  ;  the  name  of  the  31ft  order  in  Linnaeus’s 
Fragments  of  a  Natural  Method.  See  Botany  Index . 

VLRA-Cruz,  a  fea-port  town  of  North  America, 

New  Spain,  with  a  very  fecure  and  commodious  har¬ 
bour,  defended  by  a  fort.  Here  the  flotilla  annually 
arrives  from  Spain  to  receive  the  produce  of  the  gold 
and  filver  mines  of  Mexico  ;  and  at  the  fame  time  a 
fair  is  held  here  for  all  manner  of  rich  merchandife 
brought  from  China  and  the  Eafl  Indies  by  way  of  the 
South  fea,  and  for  the  merchandife  of  Europe  by  the  way 
of  the  Atlantic  ocean.  This  town  is  not  two  miles  in 
circumference  ;  and  about  it  there  is  a  wall  of  no  great 
flrength  on  the  land-fide.  The  air  is  unwholefome  *, 
and  there  are  very  few  Spaniards  here  unlefs  when 
the  flotilla  arrives,  and  then  it  is  crowded  with  people 
from  all  parts  of  Spaniih  America.  It  is  200  miles 
fouth-eaft  of  Mexico.  W.  Long.  37,  25.  N.  Lat.  19. 

12. 

VERAGUA,  a  province  of  New  Spain,  bounded  on 
the  eafl  by  that  of  Cofla  Rica,  on  the  iftefl  by  Pana¬ 
ma,  on  the  north  by  Darien  and  the  gulf  of  Mexico, 
and  on  the  fouth  by  the  South  fea.  It  is  about  1 25 
miles  in  length  from  eafl:  to  wed,  and  60  in  breadth 
from  north  to  fouth.  It  is  a  mountainous  barren  coun¬ 
try  •  but  has  plenty  of  gold  and  filver.  Conception  is 
the  capital  town. 

VERATRUM,  a  gentis  of  plants  belonging  to  the 
clafs  polygamia,  arid  in  the  natural  fyfiem  arranged  un¬ 
der  the  iotli  order,  Coronarur.  Sec  Botany  and  Ma¬ 
teria  Medic  a  Index. 

VERB,  in  Grammar.  See  Grammar,  chap.  iv. 

VERBASCUM,  a  genus  of  plants  of  the  clafs  pent- 
andria,  and  in  the  natural  fyfiem  arranged  under  the 
28th  order,  Luridce.  See  BOTANY  Index . 

VERBENA,  a  genus  of  plants  of  the  clafs  of  dian- 
dria,  and  in  the  natural  fyftem  arranged  under  the  40th 
order,  PerfonaUe.  See  Botany  Index. 

VERD,  Cape,  2  promontory  on  the  weft  coafi:  of 
Africa,  40  miles  north- wefl  of  the  mouth  of  the  rivet* 

Gambia.  W.  Long.  17.  38.  N.  Lat.  14.  45. 

The  iflands  of  Cape  de  Verd  are  featecl  in  the  Atlan¬ 
tic  ocean,  about  400  miles  welt  of  the  Cape.  They  ate 
between  the  13th  and  19th  degree  of  latitude  }  and  the 
principal  are  10  in  number,  lying  in  a  femicircle.  Their 
names  are,  St  Antony ,  St  Vincent ,  St  Lucia ,  St  Nicholas , 
the  ijle  of  Sal \  Bona  Vijla ,  Mayo ,  St  Jago ,  Fuego ,  and 
Brava. 

VERDICT  ( Vere  diciumf  is  the  an  fiver  of  the  jury 
given  to  the  court  concerning  the  matter  of  fa<R,  in  any 
cale  civil  or  criminal,  committed  by  the  court  to  their 
trial  and  examination.  See  Law,  N°  clxxxvi.  ci.  and 

TRIAL. 

VERDIGRISE,  the  acetate  of  copper,  much  ufed 
by  painters  as  a  green  colour.  See  Copper,  Chemi¬ 
stry  Index. 

VERDITER,  or  VerdateR,  a  preparation  of  cop¬ 
per,  fomelimes  ufed  by  painters,  &c.  for  a  blue  •, 

3  Z  a  but 
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but  more  ufually  mixed  with  a  yellow  for  a  green  co¬ 
lour.  See  Copper,  Chemistry  Index ,  and  Colour- 
Making ,  N°  28. 

VERGE  ( Virgata ),  in  Law ,  fignifies  the  compafs  of 
the  king’s  court,  which  bounds  the  jurifdi&ion  of  the 
lord  fteward  of  the  houfehold  •,  and  which  is  thought  to 
have  been  12  miles  round. 

The  term  verge  is  alfo  ufed  for  a  flick  or  rod,  where¬ 
by  one  is  admitted  tenant  to  a  copyhold  eftate,  by  hold¬ 
ing  it  in  his  hand,  and  fwearing  fealty  to  the  lord  of  the 
manor. 

VERGERS,  certain  officers  of  the  courts  of  king’s 
bench  and  common  pleas,  whofe  bufinefs  it  is  to  carry 
white  wands  before  the  judges.  There  are  alfo  vergers 
of  cathedrals,  who  carry  a  rod  tipped  with  filver  before 
the  biffiop,  dean,  &c. 

VERGIL,  Polydore.  See  Virgil. 

VERJUICE,  a  liquor  obtained  from  grapes  or  apples, 
unfit  for  wine  or  cyder  j  and  chiefly  ufed  in  fauces,  ra¬ 
gouts,  &c. 

VERMES,  the  fixth  clafs  of  animals  in  the  Lin- 
nsean  fyftem,  comprehending  five  orders.  See  Natu¬ 
ral  History,  and  Conchology  and  Helmintholo¬ 
gy  Index . 

VERMICELLI,  or  Vermichelly,  a  compofition 
of  flour,  cheefe,  yolks  of  eggs,  fugar,  and  faffron,  redu¬ 
ced  to  a  pafte,  and  formed  into  long  flender  pieces  like 
worms,  by  forcing  it  with  a  pifton  through  a  number  of 
little  holes.  It  was  firft  brought  from  Italy  j  and  is 
chiefly  ufed  in  foups  and  pottages. 

VERMICULAR,  an  epithet  given  to  any  thing  that 
bears  a  relation  or  refemblance  to  worms. 

VERMIFORMIS,  in  Anatomy ,  a  term  applied  to  va¬ 
rious  parts  in  the  human  body,  bearing  fome  refemblance 
to  w  irm?. 

VERMILION,  a  bright  and  beautiful  red  colour, 
compofed  of  quickfilver  and  fulphur,  in  great  efteem 
among  the  ancients  under  the  name  of  minium .  See 
Chemistry,  N°  1701,  and  1713  j  but  what  goes  by 
the  name  of  minium  amongft  us,  is  a  preparation  of  lead, 
known  alfo  by  the  name  of  red-lead.  See  Chemistry, 
N°  >832. 

VERMIN  is  a  general  term,  denoting  thofe  animals 
which  are  either  diredtly  or  indire&ly  injurious  to  man¬ 
kind,  the  inferior  animals,  or  the  fruits  of  the  earth  \  as 
fleas,  caterpillars,  flies,  worms,  &c. 

Vermin,  DeJlruBion  of.  As  we  propofe  in  this  article 
to  point  out  the  means  of  deftroyirfg  fome  of  thofe  ani¬ 
mals  that  are  hurtful  or  troublefome  to  man,  we  (hall 
employ  the  term  vermin,  in  a  more  extended  fenfe,  in¬ 
cluding  alfo  under  it,  mice,  rats,  moles,  &c.  We  ffiall 
endeavour  to  colleft  the  moft  ufeful  obfervations  that 
have  been  made  on  the  means  of  diminifhing  or  extir¬ 
pating  fuch  animals  as  are  obvioufly  injurious.  We 
cannot  avoid  here  remarking,  that  although  the  feera- 
ingly  exceffive  increafe  of  one  fpecies  of  animals  is  hurt¬ 
ful  or  inconvenient  to  another,  or  to  man  himfelf,  and 
their  exiftence  is  attended  with  great  lofs  and  damage, 
by  their  infefting  and  deftroying  grains  and  other  fruits 
of  the  earth  defined  for  the  food  of  man  or  thofe  ani¬ 
mals  that  are  fubfervient  to  him  5  we  are  not  of  opinion 
that  this  excefs  ought  to  be  confidered  merely  as  a 
ufelefs  excrefcence  in  the  great  fcale  of  being  ;  nor  are  we 
of  opinion  that  their  numbers  ought  not  to  be  reduced, 
becaufe  we  are  too  ffiort-fighted  to  comprehend  the  wife 


purpofes  for  which  they  are  called  into  life.  We  have  Vermin, 
heard  fuch  a  doftrine  held  up,  although  we  are  inclined y— 
to  fufpeft  that  it  is  founded  on  a  love  of  Angularity  or 
indolence,  rather  than  proceeding  from  pure  motives  of 
benevolence.  But  we  muft  abftain  from  fuch  difeuf- 
fions,  and  occupy  the  limits  allotted  to  the  proper  fubjeft 
of  confideration. 

Rats  and  Mice. — Various  methods  have  been  propos¬ 
ed  for  the  deftruition  of  thefe  vermin.  The  following 
preparation  has  been  recommended  as  very  effe&ual. 

Take  of  the  feeds  of  ftavefacre  ( delphinium  Jlaphifagriaf 
or  of  loufewort  (pedicularis  palufris),  powdered,  more 
or  lefs  as  the  occafion  requires,  one  part  ;  of  oat  meal, 
three  parts :  mix  them  well,  and  make  them  up  into  a 
pafte  with  honey.  Lay  pieces  of  this  pafte  in  the  holes, 
and  on  the  places  where  mice  and  rats  frequent  j  and  it 
will  effe&ually  kill  or  rid  the  places  of  thofe  kind  of 
vermin  by  their  eating  of  it. 

Some  time  ago  the  Society  for  encouraging  arts  pro- 
pofed  a  premium  of  50I.  for  a  preparation  capable  of 
alluring  or  fafeinating  rats  fo  that  they  might  be  taken 
alive.  In  confequence  of  this,  a  great  number  of  new 
traps,  &c.  were  invented,  and  the  following  methods  of 
alluring  the  rats  to  a  certain  place  were  publilhed.  One 
of  the  methods  which  is  moft  eafily  and  efficacioufly 
pra&ifed,  is  the  trailing  of  fome  pieces  of  their  moft  fa¬ 
vourite  food,  which  ftiould  be  of  the  kind  which  has  the 
ftrongeft  feent,  fuch  as  toafted  cheefe  or  boiled  red  her¬ 
rings,  from  the  holes  or  entrances  of  the  clofet  to  their 
receffes  in  every  part  of  the  houfe  or  contiguous  build¬ 
ing.  At  the  extremities  and  at  different  parts  of  the 
courfe  of  this  trailed  track,  Small  quantities  of  meal,  or 
any  other  kind  of  their  food,  Should  be  laid  to  bring 
the  greater  number  into  the  tracks,  and  to  encourage 
them  to  purfue  it  to  the  place  where  they  are  intended 
to  be  taken  >  at  that  place,  when  time  admits  of  it,  a 
more  plentiful  repaft  is  laid  for  them,  and  the  trailing 
repeated  for  two  or  three  nights. 

Befides  this  trailing  and  way-baiting,  fome  of  the 
moft  expert  of  the  rat-catchers  have  a  fhorter,  and  per¬ 
haps  more  effe&ual  method  of  bringing  them  together  > 
which  is  the  calling  them,  by  making  fuch  a  whittling 
noife  as  refembles  their  own  call  j  and  by  this  means, 
with  the  affiftance  of  the  way-baits,  they  call  them  out 
of  their  holes,  and  lead  them  to  the  repaft  previoufly 
prepared  for  them  at  the  places  defigned  for  taking 
them.  But  this  is  much  more  difficult  to  be  praftifed 
than  the  art  of  trailing  •,  for  the  learning  of  the  exaft 
notes  or  cries  of  any  kind  of  bcafts  or  birds,  fo  as  to 
deceive  them,  is  a  peculiar  talent  which  is  attained  only 
by  few. 

In  pra&ifing  either  of  thofe  methods  of  trailing  or 
calling,  great  caution  muft  be  ufed  by  the  operator  to 
fupprefs  and  prevent  the  feent  of  his  feet  and  body  from 
being  perceived  $  which  is  done  by  overpowering  that 
feent,  by  other  {cents  of  a  ftrongcr  nature.  In  order 
to  do  this,  the  feet  are  to  be  covered  with  cloths 
rubbed  over  with  afafoetida,  or  other  ftrong  fuelling 
fubftances  ;  and  even  oil  of  rhodium  is  fometimes  ufed 
for  this  purpofe,  but  fparingly,  on  account  of  its  high 
price,  though  it  has  a  very  alluring  as  well  as  difgufting 
effeft.  If  this  caution  of  avoiding  the  feent  of  the  ope¬ 
rators  feet,  near  the  track,  and  in  the  place  where  the 
rats  are  propofed  to  be  collefted,  be  not  properly  ob- 
ferved,  it  will  very  much  obftruft  the  fuccefs  of  the  at¬ 
tempt 
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Vermin,  tempt  to  take  them  ;  for  they  are  very  ffiy  of  coming 
■  '  where  the  fcent  of  human  feet  lies  very  freffi,  as  it  inti¬ 
mates  to  their  fagacious  inftindi  the  prefence  of  human 
creatures,  whom  they  naturally  dread.  To  the  above- 
mentioned  means  of  alluring  by  trailing,  way-baiting 
and  calling,  is  added  another  of  very  material  efficacy, 
which  is  the  ufe  of  oil  of  rhodium,  which  like  the  marum 
fyriacum  and  valerian  in  the  cafe  of  cats,  has  a  very  ex¬ 
traordinary  fafcinating  power  on  thefe  animals.  This  oil, 
as  it  is  extremely  dear,  is  therefore  fparingly  ufed.  It  is 
exalted  in  a  fmall  quantity  in  the  place,  and  at  the  en¬ 
trance  of  it,  where  the  rats  are  intended  to  be  taken, 
particularly  at  the  time  when  they  are  to  be  laft  brought 
together,  in  order  to  their  deftru&ion  •,  and  it  is  ufed 
alfo  by  fmearing  it  on  the  furface  of  fome  of  the  imple¬ 
ments  ufed  in  taking  by  the  method  below  defcribed  ; 
and  the  effed  it  has  in  taking  off  their  caution  and 
dread,  by  the  delight  they  appear  to  have  in  it,  is  very 
extraordinary. 

It  is  ufual,  likewife,  for  the  operator  to  difguife  his 
figure  as  well  as  fcent,  which  is  done  by  putting  a  fort 
of  gown  or  cloak,  of  one  colour,  that  hides  the  natural 
form,  and  makes  him  appear  like  a  poft,  or  fome  fuch 
inanimate  thing,  which  habit  muff  likewife  be  fcented 
as  above,  to  overpower  the  fmell  of  his  perfon  *,  and  be- 
fides  this,  he  is  to  avoid  all  motion  till  he  has  fecured 
his  point  of  having  all  the  rats  in  his  power. 

When  the  rats  are  thus  enticed  and  collected,  where 
time  is  afforded,  and  the  whole  in  any  houfe  and  out¬ 
buildings  are  to  he  cleared  away,  they  are  fuffered  to 
regale  on  what  they  moll  like,  which  is  ready  prepared 
for  them,  and  then  to  go  away  quietly  for  two  or  three 
nights  ;  by  which  means  thofe  that  are  not  allured  the 
firft  night,  are  brought  afterwards,  either  by  their  fel¬ 
lows,  or  the  effe&s  of  the  trailing,  &c.  and  will  not 
fail  to  come  duly  again,  if  they  are  not  difturbed  or 
molefted.  But  many  of  the  rat-catchers  make  fhorter 
work,  and  content  themfelves  with  what  can  be  brought 
together  in  one  night ;  but  this  is  never  effectual,  unlefs 
where  the  building  is  fmall  and  entire,  and  the  rats  but 
few  in  number. 

The  means  of  taking  them  when  brought  together  are 
various.  Some  entice  them  into  a  very  large  bag,  the 
mouth  of  which  is  fufficiently  capacious  to  cover  nearly 
the  whole  floor  of  the  place  where  they  are  colle&ed  ; 
which  is  done  by  fmearing  fome  veffel,  placed  in  the 
middle  of  the  bag,  with  oil  of  rhodium,  and  laying  in 
the  bag  baits  of  food.  This  bag,  which  before  lay  flat 
on  the  ground  with  the  mouth  fpread  open,  is  to  be 
fuddenly  clofed  when  the  rats  are  all  in.  Others  drive 
or  frighten  them,  by  flight  noifes  or  motions  into  a  bag  of 
a  long  form,  the  mouth  of  which,  after  all  the  rats  are 
come  in,  is  drawn  up  to  the  opening  of  the  place  by 
which  they  entered,  all  other  ways  of  retreat  being  fe¬ 
cured.  Others,  again,  intoxicate  or  poifon  them,  by 
mixing  with  the  repaft  prepared  for  them,  the  coculus 
indicus ,  or  the  nux  vomica.  They  direct  four  ounces 
of  coculus  indicus ,  with  12  ounces  of  oatmeal,  and  two 
ounces  of  treacle  or  honey,  made  into  a  moilt  pafte 
with  ftrong  beer  •,  but  if  the  nux  vomica  be  ufed,  a 
much  lefs  proportion  will  ferve  than  is  here  given  of  the 
coculus.  Any  fimilar  compofition  of  thefe  drugs,  with 
that  kind  of  food  the  rats  are  moft  fond  of,  and  which 
has  a  ftrong  flavour  to  hide  that  of  the  drugs,  will 
equally  anfwer  the  end.  If  indeed  coculus  indicus 


be  well  powdered,  and  infufed  in  ftrong  beer  for  fome  Vermin, 
time,  at  leaft  half  the  quantity  here  direfted  will  ferve  "V""* 
as  well  as  the  quantity  before  mentioned.  When  the 
rats  appear  to  be  thoroughly  intoxicated  with  the  cocu¬ 
lus,  or  lick  with  the  nux  vomica,  they  may  be  taken 
with  the  hand  and  put  into  a  bag  or  cage,  the  door  of 
the  place  being  firft  (hut,  left  thole  who  have  ftrength 
and  fenfe  remaining  ffiould  efcape. 

In  deftroying  rats,  advantage  may  be  taken  of  that 
remarkable  degree  of  inftinft  which  they  poffefs  of  de- 
ferting  one  place,  where  they  find  themfelves  difturbed 
or  haraffed,  and  retiring  to  new  haunts.  It  is  well 
known,  that  after  one  or  two  rats  are  poifoned,  or  ta¬ 
ken  in  traps,  or  w’ounded  or  otherwife  injured,  and  af¬ 
terwards  permitted  to  efcape,  the  whole  colony  immedi¬ 
ately  dilappears.  The  pra&ice,  however,  of  deftroying 
rats  that  frequent  dwelling-houfes,  by  poifon,  ffiould  be 
as  much  as  poffible  avoided ;  for  they  retire  to  places 
behind  the  wainfcot,  &c.  from  which,  after  death,  their 
putrid  bodies  emitting  a  moft  offenfive  fmell  cannot  be 
removed.  But  it  is  far  lefs  difficult  than  is  generally 
imagined  to  fecure  the  different  apartments  of  a  dwell¬ 
ing  houfe,  and  even  the  cellars,  from  the  inroads  of  rats 
and  mice,  and  thus  to  prevent  their  unwelcome  vilits, 
by  (hutting  up  the  paffages  through  which  they  enter. 

Stone  and  lime,  when  they  can  be  applied,  are  effec¬ 
tual  5  but  common  plafter,  by  introducing  pieces  of 
broken  pottery  ware  or  glafs,  along  with  it,  will  alfo 
anfiver  the  purpofe  j  and  even  a  piece  of  cork,  with  a 
pin  or  two  ftuck  through  it  to  prevent  them  from  eating 
it  away,  is  a  complete  barrier  to  mice  enteiing  through 
a  hole  in  wood,  and  may  even  prevent  the  entrance  of 
rats. 

We  have  feen  this  method  of  (hutting  up  the  holes,  as 
foon  as  they  were  opened  by  the  induftry  of  the  enemy, 
fteadily  purfued  for  fome  time,  attended  with  the  fulled 
fuccefs,  even  in  an  old  houfe  of  confiderable  extent,  and 
finiffied  from  top  to  bottom  with  wood,  fome  of  which 
was  much  decayed. 

Often  for  the  fake  of  food,  rats  and  mice  frequent 
gardens,  fields,  and  woods,  in  the  fummer  feafon  •,  but, 
on  the  approach  of  winter,  they  return  to  their  former 
haunts  in  the  habitations  of  man  *,  and,  accordingly,  it 
is  obferved,  that  houfes  which  are  free  from  thofe  ver¬ 
min  during  the  fummer,  fwarm  with  them  about  the 
end  of  harveft.  Attention  to  this  circumftance  in  the 
habits  of  thefe  arymals,  may  be  the  means  of  fecuring 
us  from  their  vifits  and  depredations  }  for  if,  at  the  time 
alluded  to,  every  hole  and  cranny  through  wffiich  rat  or 
moufe  can  enter,  be  (hut  up,  and  carefully  kept  clofe 
and  fecure,  the  perfeverance  of  the  foe  is  exhausted  and 
overcome  by  repeated  and  conftant  refiftance,  and  thus 
he  is  forced  to  abandon  the  unequal  conteft,  and  to  re¬ 
tire  to  other  haunts  where  his  motions  are  lefs  inter¬ 
rupted. 

Various  other  methods  have  been  propofed  for  the 
deftruSion  of  rats  *,  and  although  we  have  thrown  out 
a  hint  againft  the  ufe  of  arfenic  for  this  purpofe,  in 
dwelling  houfes  5  yet  wffiere  it  can  be  employed  with 
perfect  fafety,  and  without  ri(k  of  the  nuifance  alluded 
to,  as  in  cellars  and  outhoufes,  it  is  undoubtedly  one  of’ 
the  moft  effe&ual  to  which  we  can  have  recourfe. 

Suffocating  thefe  vermin  by  means  of  the  fumes  oft 
fulphur,  as  on  board  of  (hips,  in  granaries  and  other 
buildings  which  can  be  ffiut  up,  is  fometimes  alfo  fuc- 
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Vermin.  cefsfully  pradlifed.  Hats  and  other  vermin  have  alfo 
been  effectually  dedroyed  and  eradicated  by  burning 
wood  in  clofe  apartments,  thus  producing  fixed  air  or 
carbonic  acid  gas,  by  which  they  are  alfo  fufrocated. 

Moles . — Various  methods  have  been  propofed  for 
the  dedruCtion  of  thefe  animals.  But  the  following  ob- 
fervations  on  this  fubjeCt,  which  we'lhall  give  in  the 
words  of  the  author,  feem  to  be  more  fatisfa&ory  than 
any  thing  we  have  met  with. 

“  The  great  damage  (fays  he)  which  moles  occafion 
in  cultivated  land,  and  particularly  gardens,  is  well 
known  ;  and  the  bed  means  of  remedying  this  evil  is  by 
dedroying  all  thefe  that  make  their  appearance,  as  far 
poffible.  The  fecrets  which  quacks  fell  for  extirpating 
thefe  dedruCtivc  animals  are  of  very  little  avail  ;  and 
^even  poifon  produces  no  effeCt,  as  the  mole  does  not 
drink,  and  lives  only  on  roots  and  worms.  In  regard 
to  gins  and  traps,  the  moles  mud  be  enticed  to  them  by 
fome  kind  of  bait,  which  does  riot  always  produce  the 
intended  effeCt.  Buffon  advices  a  trench  to  be  dug  a- 
round  the  hills  under  which  they  conceal  thcmfelves, 
and  thus  to  cut  them  off-  from  all  communication  wiih 
•the  neighbouring  ground.  This  method  requires  three 
or  four  people  to  dig  trenches  ;  and  though  it  may  prove 
effectual,  it  is  attended  with  too  much  trouble.  The 
other  methods  propofed  by  different  naturalids  are  nei¬ 
ther  eafier  nor  more  certain. 

“  It  is  wTell  known  that  this  animal  lives  under  the 
earth  ;  and  if  at  any  time  it  comes  forth  from  its  holes, 
it  is  only  when  compelled  to  do  fo,  in  confequence  of 
large  quantities  of  water  accumulated  after  the  heavy 
rains  wrhich  fall  in  fummer,  or  when  the  earth  is  fo  much 
parched  and  dried  by  the  continued  drought,  that  it  can 
no  longer  continue  its  labour  ;  but  it  again  creeps  back 
into  the  earth  w’hen  it  finds  a  fpot  convenient  for  its  pur- 
pofe. 

“  This  animal,  as  already  remarked,  feeds  upon  roots 
and  wTorms,  and  for  this  reafon  is  generally  found  in  rich 
fertile  foil *,  but  never  in  that  which  is  marfhy  or  flony. 
In  the  winter  time  it  retires  to  elevated  places,  becaufe 
it  is  there  bed  fecured  from  inundations.  In  fummer, 
h6wrever,  it  defeends  to  the  low  hillocks  and  flat  land, 
and  above  all  makes  choice  of  meadows  for  the  place  of 
its  refitdence  ;  becaufe  it  finds  the  earth  there  frefher  and 
fofter  for  it  to  dig  through.  If  the  weather  continues 
long  dry,  it  repairs  to  the  borders  of  ditches,  the  banks 
of  rivers  and  dreams,  and  to  places  contiguous  to  hedges. 

“  The  mole  breeds  generally  at  the  beginning  of  win¬ 
ter,  and  the  months  when  they  are  found  big  with  young 
are  January  and  February.  In  the  month  of  April  a 
great  many  of  their  young  may  be  feen.  Among  122 
caught  in  the  month  of  May  by  my  method,  there  wTere 
only  four  big  with  young.  This  animal  cannot  live 
without  digging  ;  it  is  obliged  to  find  its  nourifhment 
in  the  bowels  of  the  earth  ;  and  on  that  account  is  un¬ 
der  the  necedity  of  making  tliofe  long  fubterranean  paf- 
fages  which  are  found  between  one  mole-hill  and  ano¬ 
ther.  In  general  it  begins  to  dig  five  or  fix  inches  un¬ 
der  the  furface  *,  it  ferapes  the  earth  before  it  on  one  fide 
till  the  quantity  becomes  too  great  for  it  to  labour  wTith 
eafe  ;  it  then  works  towards  the  furface  ;  and  by  pufii- 
ing  w  ith  its  head,  and  the  adidance  of  its  nervous  paws, 
gradually  raifes  up  the  earth  which  incommodes  it,  and 
wrhich  produces  thofe  fmall  hills  fo  common  in  fields. 
After  getting  rid  of  the  earth  in  this  manner,  it  pro- 
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ceeds  forwards,  and  continues  its  labour  as  before.  The  Vcrnn-n 
farther  it  goes  the  more  hills  are  pioduced.  At  each  — v"~ 
period  of  its  labour  it  throws  up  four  or  five. 

“  In  places  overgrow  n  with  grafs  and  dirubs,  the  mole 
is  often  contented  with  only  forcing  a  paflfhge  through 
between  the  roots ;  and  when  the  earth  in  gardens  has 
been  newdy  watered,  it  keeps  itfelf  at  the  depth  of 
fcarcely  half  an  inch  under  the  furface.  This  animal 
fhewrs  an  equal  aver fi on  to  great  cold  and  violent  heat  ; 
and  in  order  to  avoid  both,  it  forces  its  way,  when  either 
prevail,  to  the  greateft  depth  in  the  earth. 

“  It  continues  its  labour  at  all  times,  becaufe  it  is  ne- 
cefiary  for  it  to  procure  nourithment.  It  is  abfolutely 
falfe  that  it  deeps  throughout  the  winter,  as  fbme  natu- 
ralids  have  aiTertcd  ;  for  it  thrown  up  the  earth  in  the 
colded  feafon,  as  well  as  during  the  fummer.  It  is  mod 
bufily  employed  towards  the  end  of  winter,  and  at  that 
period  forms  the  greated  number  of  hills.  To  this  it  is 
impelled  by  more  than  one  reafon.  In  the  fir  ft  place,  it 
mud  provide  nourifhment  for  its  young  ;  fecondly,  it  . 
finds  it  eafied  at  that  time  to  dig  its  way  through  the 
earth  ;  and  ladly,  as  the  air  begins  to  be  milder,  the 
animal  then  recovers  that  drength  which  it  had  loft  dur¬ 
ing  the  intenfe  cold.  At  this  feafon,  therefore,  it  is  mod 
proper  to  purfue  means  for  extirpating  this  animal,  as  it 
can  be  dedroyed  with  greater  eafe  while  employed  at  its 
labour. 

“  The  male  is  much  dronger  than  the  female,  and  the 
hills  thrown  up  by  the  former  are  much  larger  as  well 
as  more  numerous.  The  periods  when  the  mcle  is  mod 
bufily  employed  in  digging  are  in  the  morning,  at  fun- 
rife,  at  noon,  and  at  funfet.  In  dry  we  a  the*  moles  are 
obferved  to  throw  up  the  earth  for  the  mod  part  only  at 
funrife,  and  in  winter  when  the  earth  has  been  fome- 
what  heated  by  the  fun’s  rays. 

“  A  perfon  may  eafily  difeover  howr  many  moles  are 
contained  in  a  certain  fpace  of  ground,  by  counting  the 
fredi  raifed  mole  hills  which  have  no  communication 
with  each  other.  I  muff  remark  alfo,  that  this  animal 
has  very  bad  fight,  being  almod  totally  blind  ;  but  its 
hearing,  on  the  other  hand,  is  fo  much  the  more  acute. 

“  I  fiiall  now  proceed  to  the  method  of  dedroying 
them.  Immediately  at  day-break  it  will  be  necelTary  to 
make  a  tour  round  the  garden  or  meadow,  from  which 
it  is  wiflied  to  extirpate  the  moles  ;  for  at  that  time  they 
will  be  all  found  at  work,  as  may  be  feen  by  the  hills 
new'ly  thrown  up.  If  the  perfen  is  then  clofe  to  the  hill, 
he  mud  proceed  as  the  gardeners  do,  and  turn  up  with 
a  dioke  of  the  fpade  the  hill  together  writh  the  digger. 

The  pafiage  is  then  cut  through  before  the  animal  is  a- 
ware  of  the  attack,  and  therefore  it  has  not  powder  to 
efcape.  If  the  mole-hill  be  frelh,  even  though  the  ani¬ 
mal  may  not  be  throw  ing  up  earth,  the  perfon  ought  not 
to  lofe  his  time  in  waiting,  blit  fhould  immediately  pro¬ 
ceed  to  the  operation  above  mentioned. 

“  If  you  find  a  frelli  hill  danding  by  itfelf,  which 
feems  to  drew  by  its  fituation  that  it  has  no  communica¬ 
tion  with  any  other,  which  is  always  the  cafe  when  the 
mole  has  worked  from  the  furface  downwards  in  endea¬ 
vouring  to  procure  a  more  convenient  habitation,  after 
the  hill  has  been  turned  up  with  the  fpade,  a  bucket  of 
water  dionld  be  poured  over  the  mouth  of  the  pafiage. 

By  thefe  means  the  animal,  wdiich  is  at  no  great  didance, 
will  be  obliged  to  come  forth,  and  may  be  eafily  caught 
with  the  hand. 


“  You 
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Vermin.  4i  Y ou  may  difcover  alfo  whether  a  hill  has  any  com- 

"N - '  muni  cation  with  another,  if  you  apply  your  ear  to  it, 

and  then  cough  or  make  a  loud  noife.  If  it  has  no  com¬ 
munication  with  the  neighbouring  hills,  you  will  hear 
the  terrified  animal  make  a  noife  by  its  motion.  It  will 
then  be  importable  for  it  to  efcape  ;  and  you  may  either 
pour  water  into  t’ue  hole,  or  turn  up  the  hill  with  a 
fpade  until  the  mole  is  found  ;  for  in  general  it  never 
goes  deeper  into  the  earth  than  from/ fifteen  to  eighteen 
inches. 

“  When  any  of  the  beds  in  a  garden  have. been  new¬ 
ly  watered,  the  mole,  attraded  by  the  coolneLs  and  moi- 
fture,  readily  repairs  thither,  and  takes  up  its  refidence  in 
them,  making  a  paffage  at  the  depth  of  fcarcely  an  inch 
below  the  iurface.  In  that  cafe  it  may  be  eafily  caught. 
When  you  fee  it  at  work,  you  need  only  tread  behind 
the  animal  with  your  feet  on  the  paffage  to  prevent  its 
retreat,  and  then  turnup  the  hill  with  a  fpade  j  by  w'hich 
means  you  will  be  fure  to  catch  it. 

“  When  you  dig  after  it  with  a  fpade,  the  animal 
forces  its  way  downwards  into  the  earth  in  a  perpendi¬ 
cular  direction,  in  order  that  it  may  better  efcape  the 
threatened  danger.  In  that  cafe  it  will  not  be  neceffary 
to  dig  long,  but  to  pour  water  over  the  place,  which 
will  foon  make  the  animal  return  upwards. 

“  People  in  general  are  not  aware  of  the  great  mif- 
chief  occafioned  in  fields  and  gardens  by  thele  animals. 
We  are,  however,  informed  by  BufFoti,  that  in  the  year 
1740  he  planted  15  or  16  acres  of  land  with  acorns, 
and  that  the  greater  part  of  them  were  in  a  little  time 
carried  away  by  the  moles  to  their  fubterranean  retreats. 
In  many  of  thefe  there  were  found  half  a  bufliel,  and  in 
others  a  buffiel.  Buffon,  after  this  circumftance,  caufed 
a  great  number  of  iron  traps  to  be  contl  ruded,  by  which 
in  lefs  than  three  weeks  he  caught  1300.  To  this  in¬ 
fiance  of  the  devaftation  occafioned  by  thefe  animals, 
we  may  add  the  following  :  In  the  year  1742  they  were 
fo  numerous  in  fome  parts  of  Holland,  that  one  far¬ 
mer  alone  caught  between  five  and  fix  thoufand  of  them; 
The  deftrudion  occafioned  by  thefe  animals  is,  how¬ 
ever,  no  new  phenomenon.  We  are  informed  by  hi- 
ftory,  that  the  inhabitants  of  the  ifland  of  Tenedos, 
the  Trojans,  and  the  ^Eolians,  were  infefted  by  them 
In  the  earlieft  ages.  For  this  reafon  a  temple  was  erect¬ 
ed  to  Apollo  Smynthius,  the  deftroyer  of  moles. 

Infects. — Many  infeds,  -in  the  different  ftates  of  exift- 
ence  through  which  they  pafs,  are  exceedingly  trou- 
blefome  and  deftrudive.  Sometimes  they  fpread  their 
devaluations  in  the  ftate  of  larva  or  grub ,  and  fometimes 
in  that  of  perfed  in  fed. 

Of  the  coleopterous  infeds,  the  grub  of  the  cock- 
chaffer,  w'hich  is  a  browniffi  or  che (nut-coloured  beetle, 
commits  the  greatest  ravages.  This  beetle  appears  du- 
ring  great  part  of  the  fummer,  the  moft  plentiful  in  May 
or  June,  and  hence  called  the  May  bug.  It  flies  only 
in  the  evening,  and  lodges  during  the  day  under  the 
leaves  of  trees,  which  it  devours,  and  is  fometimes  in 
fuch  numbers,  as  to  defoliate  whole  woods.  The  bee¬ 
tle  depcfits  its  eggs  in  the  earth,  and  from  thefe  are 
hatched  white  or  bluifh  grubs,  that  feed  on  the  roots  of 
grafs,  corn,  and  other  vegetables,  during  the  whole  fum¬ 
mer.  In  the  winter  they  lie  deep  in  the  earth;  but  in 
the  fpring,  as  vegetation  advances,  they  rife  to  the  fur- 
face,  and  renew  their  work  of  deftrudion.  In.  this  ftate 
they  continue,  for  four,  five,  or  fix  years,  before  they 


change  to  the  chryfalis  ftate,  in  which  they  remain  till  Vermin, 
the  month  of  May,  when  the  perfed  infed  appears. l'""  v-"  1 
As  thefe  infeds  require  fo  many  years  to  affume  the 
perfect  form,  they  only  appear  occafionally  fufficiently 
numerous  to  be  extenfively  deftrudive  to  the  crops  of 
grain,  or  vegetables  in  general.  Their  numbers,  how* 
ever,  have  otten  produced  great  alarm,  and  even  excited 
the  attention  of  governments  to  offer  rewards  for  an  ef- 
fedual  method  of  deftroying  them. 

In  the  fpring  feafon,  if  the  weather  prove  warm, 
when  the  land  is  ploughed  up,  thefe  grubs  are  generally 
fo  near  the  furface  as  to  be  turned  up  with  the  plough  ; 
and  being  thus  expofed,  they  are  picked  up  and  devour¬ 
ed  by  various  birds,  which,  it  is  fuggefted,  fhould  not 
be  difturbed  or  driven  awgy  in  this  falutary  labour. 

When  thefe  grubs  infeft  meadow  land,  it  has  been  pro- 
pofed  to  drown  them  in  their  holes  by  overflowing  it. 

But  it  is  fuppofed  that  this  plan  would  not  be  fuccefsful, 
even  where  it  is  pradicable,  unlefs  there  is  a  bed  of  clay 
immediately  under  the  foil,  to  retain  the  water  for  a 
fufficient  length  of  time.  A  more  efficacious  way  is 
recommended  to  prevent  the  increafe  of  the  grubs,  by 
deftroying  the  flies  in  May  or  June,  before  they  have 
depofited  their  eggs.  This  may  be  done  by  (baking  and 
beating  the  trees  and  hedges  in  the  middle  of  the  day  ; 
and,  as  this  is  a  work  which  may  be  performed  by  chil¬ 
dren,  it  is  a  lefs  difficult  talk  than  would  at  firft 
fight  be  imagined.  Domeftic  fowls  are  remarkably 
fond  of  thefe  beetles,  fo  that  a  double  objed  is  thus 
gained,  the  deftru&ion  of  the  beetles  and  the  procuring 
of  food  for  the  poultry. 

Some  fpecies  of  the  dermeftes,  and  alfo  of  the  genus 
ptinus ,  are  exceedingly  deftrudive  in  the  cabinets  of  na- 
turalifts,  and  alfo  to  furniture.  Various  methods  have 
been  recommended  to  flop  their  ravages.  We  believe 
the  moft  effedual  is  fpirit  of  turpentine,  when  it  can  be 
properly  applied.  A  folution  of  corrofive  fiiblimate  is 
fometimes  employed,  but  it  fhould  be  recolleded  that  it 
feldom  fails  in  time  to  produce  fome  chemical  change 
on  animal  and  vegetable  matters.  Objeds  of  natural 
hiflory  as  birds,  animals,  &c.  are  fometimes  expofed  to 
the  moderate  heat  of  an  oven,  or  before  a  lire,  for  feve- 
ral  hours ;  but  this  method  will  alfo  be  attended  with 
injurious  effeds,  unlefs  pradifed  with  great  care.  In¬ 
fers  which  infeft  furniture  have  been  deltroyed  by  the 
application  of  oil,  and  allowing  it  to  remain  for  a  day 
or  two,  before  the  furniture  is  rubbed  up.  Japanned 
or  vamiftied  furniture  may  be  fecuied  from  the  effe6ta 
of  thefe  infeds,  by  re-coating  it,  when  they  are  in  the 
krva  ftate,  by  which  they  are  deprived  of  air.  Bailing, 
and  other  works  out  of  doors,  which  are  expofed  to  the 
weather,  are  fometimes  eaten  with  infeds,  and  particu¬ 
larly  by  fome  of  the  larvae  of  the  genus  curoulio.  The 
wood  thus  attacked  may  be  pievented  from  farther  ra¬ 
vages,  by  a  frelh  coat  of  paint. 

.  The  earwig  is  a  deftrudive  infed  in  the  flower, 
kitchen,  and  fruit  garden.  To  prevent  their  depreda¬ 
tions,  it  has  been  recommended  to  take  them  by  the 
hand,  when  they  come  out  during  the  night  in  fearch  of 
food.  They  may  be  taken  alfo  t  y  rolling  up  a  piece  of 
paper,  and  hanging  it  up  on  the  plants  which  they  in¬ 
feft  ;  for  in  thefe  places  they  take  flvelter  •  through  the 
day.  Another  method  of  deftroying  them  has.  been 
mentioned,  and  that  is  to  watch  them  towards  mom-  - 
ing  with  the  view  of  difeovering  the  haunts  to  which 

they 
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Vermin,  they  Yefort  during  the  day;  and  this  difcovery  being 
made,  which  may  perhaps  be  a  melon  frame,  dunghill, 
or  heap  of  rubbifh,  the  removing  of  which  will  deftroy 
the  greater  number  of  thefe  troublefome  infers. 

The  fmall  infeft  which  commits  fuch  depredations 
among  turnips,  by  eating  the  feedling  leaves  as  foon  as 
they  appear,  as  frequently  to  deftroy  whole  crops,  is 
fuppofed  to  be  a  fmall  black  polifhed  beetle,  belonging 
to  the  genus  chryfotnela,  It  does  not  feem  to  be  well 
afcertained  whether  this  fmall  beetle,  which  is  better 
known  by  the  name  of  turnip  fly,  commits  its  ravages 
in  the  larva  or  in  the  beetle  ftate.  It  is  faid  that  it 
prefers  the  leaves  of  the  common  radifti  to  thofe  of  the 
turnip,  and  it  is  therefore  recommended  to  fow  radifhes 
along  with  the  turnips,  to  prevent  the  deftruftion  of  the 
latter. 

Of  the  infefts  belonging  to  the  order  hemiptera, 
there  are  fome  which  are  exceedingly  deftruftive.  The 
cock-roach,  a  native  of  the  warmer  parts  of  America 
and  the  Weft  Indies,  is  a  very  troublefome,  and  a  very 
voracious  infeft.  It  has  been  introduced  into  this  coun¬ 
try,  and  particularly  into  the  feaport  towns,  in  confe¬ 
quence  of  commercial  intercourfe.  It  comes  out  to 
feed  in  the  night-time,  and  eats  almoft  of  every  thing 
that  comes  in  its  way.  Cock-roaches  are  eafily  taken  by 
the  following  method.  Cover  the  outftde  of  a  deep  glafs 
or  bafon  with  paper  ;  introduce  fome  bits  of  bread  or 
fugar  into  the  bafon  or  glafs,  and  fet  it  in  a  place  fre¬ 
quented  by  the  cock-roaches.  They  creep  up  by  means 
of  the  paper  on  the  outfide,  and  drop  into  the  veffel ; 
but  in  confequence  of  its  fmooth  polifhed  furface,  they 
cannot  effeft  their  efcape.  In  the  fame  way  crickets 
and  beetles  may  be  taken  and  deftroyed.  It  is  quite 
unneceffary  to  fpeak  of  the  means  of  deftroying  the  my¬ 
riads  of  locufts  which  not  unfrequently  infeft  eaftern 
countries,  and  particularly  Egypt  and  Syria  ;  for  no 
means  are  likely  to  be  devifed,  which  promife  to  refill 
the  effefts  of  fuch  a  hoft  of  foes,  by  whofe  ravages 
every  green  thing  is  confumed  \  but  the  infeft  itfelf  be¬ 
comes,  among  the  poorer  inhabitants  of  thofe  countries, 
a  partial  fubftitute  for  the  fruits  of  the  earth  which  it 
has  deftroyed.  The  infefts  are  taken,  reduced  to 
powder,  and  converted  into  a  kind  of  meal. 

The  common  or  the  bed-bug  is  a  very  troublefome, 
and  a  very  common  inmate  in  the  crowded  houfes  of 
many  large  towns  in  this  country*  Its  ufual  haunts  are 
the  crevices  of  wood,  and  particularly  thofe  pieces  of 
furniture  which  are  ufually  kept  in  the  wTarmeft  corners 
of  the  apartment.  Cleanlinefs  will  perhaps  be  found 
the  beft  prefervative  againft  the  introduftion  and  in- 
creafe  of  thefe  infefts  *,  but  fometimes  even  the  greateft 
care  and  attention  are  ineffeftual  in  keeping  houfes  en¬ 
tirely  free  from  them.  When  it  can  be  conveniently 
done,  they  are  completely  deftroyed  by  immerfmg  the 
furniture  in  boiling  water,  or  by  baking  it  in  an  oven  ; 
and  by  filling  up  the  crevices  or  holes  which  were  their 
haunts,  with  glaziers  putty,  their  return  and  increafe 
will  thus  be  prevented.  But  a  very  effeftual  method  of 
deftroying  bugs,  is  to  wafli  the  places  which  they  fre¬ 
quent  with  fpirit  of  turpentine,  and  then  filling  up  the 
holes  as  already  mentioned.  It  is  a  curious  circum- 
ftance  in  the  hiftory  of  thefe  infefts,  that  fome  perfons 
entirely  efcape  from  their  attacks,  while  to  others  they 
are  exceedingly  troublefome  and  diftrefling.  It  is  faid 
that  lavender-water,  fprinkled  over  the  bed-clothes, 
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often  prevents  their  approach.  How  far  this  is  the  Vermin, 
cafe,  we  have  had  no  opportunity  of  afeertaining.  v""1  J 

The  fmall  moth,  which  in  the  caterpillar  ftate  com¬ 
mits  fuch  ravages  on  woollen  cloths,  furs,  and  other  ani¬ 
mal  fubftances,  which  remain  for  any  length  of  time  in 
dark  undifturbed  places,  may  be  deftroyed  with  the 
greateft  certainty  and  facility,  by  expofing  the  fubftances 
on  which  they  are  fufpefted  to  make  their  depreda¬ 
tions,  to  the  vapour  of  fpirit  of  turpentine,  or  brulhing 
them  with  a  brufti  dipped  into  the  fame  fluid.  This 
fhould  be  done  about  the  months  of  September  or  Ofto- 
ber  j  but  their  effefts  may  be  prevented  by  placing  the 
cloths,  furs,  &c.  which  are  likely  to  become  their  re- 
fidence,  in  an  airy  fituation,  about  the  months  of  July 
and  Augnft. 

The  different  kinds  office  are  very  numerous.  Eveiy 
animal  has  its  peculiar  fpecies,  and  even  mankind  are 
not  free  from  this  peft.  It  is  often  the  confequence  of 
indolence  and  naftinefs,  and  it  is  obferved  that  the  lice 
which  infeft  any  animal  increafe  prodigioufty  when  that 
animal  becomes  languid  and  fickly.  We  believe  that 
the  application  of  fpirits  of  turpentine,  already  fo  often 
recommended,  would  alfo  be  effeftual  in  this  cafe ;  but 
mercurial  preparations  afford  a  certain  remedy  againft 
thefe  infefts.  For  this  purpofe  a  very  fmall  quantity  of 
what  is  called  mercurial  ointment  may  be  employed. 

At  the  fame  time  it  ought  to  be  recollefted,  that  clean- 
linefs  is  the  beft  prefervative.  A  Angular  notion  pre¬ 
vails  in  this  country,  and  even  among  perfons  who  are 
by  no  means  in  the  lowed  rank  of  fife,  that  it  is  a  good 
fign  of  health  when  children’s  heads  are  infefted  with 
thefe  animals  \  and  on  this  account  they  are  not  very 
anxious  in  having  them  entirely  eradicated.  A  mo¬ 
ment’s  rtfleftion  may  fhow  the aabfurdity  of  fuch  an  opi¬ 
nion,  fo  that  it  would  be  a  wafte  of  time  to  adduce  feri- 
ous  arguments  againft  it. 

It  is  perhaps  more  difficult  for  mankind  to  fecure 
themfelves  and  their  habitations  from  the  vifits  of  the 
common  flea.  Cleanlinefs,  however,  may  do  much  even 
in  effefting  this  \  and  in  particular  it  appears  to  us,  that 
it  would  be  extremely  ufeful,  frequently  to  rub  up  with 
a  piece  of  cloth  the  more  inacceflible  parts  of  furniture 
or  apartments,  or  perhaps  it  would  an  fiver  better  to  em¬ 
ploy  a  fmall  hard  brufh.  By  the  lefs  acceffible  places 
we  mean  the  corners  and  crevices  of  rooms  and  furniture 
where  duft  is  apt  to  colleft,  and  efpecially  the  canvas 
part  of  a  bed.  We  are  perfuaded  that  fpirits  of  turpen¬ 
tine  might  alfo  be  found  ufeful  for  the  deftruftion  of 
thefe  very  troublefome  infefts.  The  Scotch  myrtle 
(myrica  galey  Lin.)  a  plant  very  common  in  low  and 
moift  moorifli  places  in  this  country,  is  faid  to  be  an  ex¬ 
cellent  remedy,  in  confequence  of  its  powerful  aromatic 
odour,  againft  the  attacks  of  thefe  animals.  For  this 
purpofe,  the  plant  is  ftrewed  about  the  apartment  or 
bed  which  is  infefted  with  fleas. 

The  following  method  of  deftroying  or  driving  away 
all  kinds  of  noxious  vermin  from  fields  and  gardens,  it  is 
faid,  has  been  proved  by  experience  to  be  effeftual.  It 
is  recommended  by  M.  Socoloff,  and  the  account  of  it 
is  taken  from  the  Peterfburgh  Tranfaftions  *.  As  the  *  Phi?, 
deftruftive  power  of  quicklime  (fays  the  author),  height-  Mag.  i. 
ened  by  a  fixed  alkali,  which  corrodes,  diffolves  and  de-1^* 
ftroys  all  the  tender  parts  of  animals,  has  been  long 
known,  I  thought  this  mixture  would  be  the  beft  means 
for  accomplifliing  the  objeft  I  had  in  view.  I  took 
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Vfermin.  three  parts,  therefore,  of  quicklime,  newly  made,  and 
two  parts  of  a  faturated  folution  of  fixed  alkali  in  water, 
and  thence  obtained  a  fomewhat  milky  liquor  fufficiently 
cauftic,  highly  hoftile  and  poifonous  to  earth-worms  and 
other  fmall  animals  ;  for,  as  foon  as  it  touched  any  part 
of  their  bodies,  it  occafioned  in  them  violent  fymptoms 
of  great  uneafinefs.  If  this  liquor  be  poured  into  thofe 
holes  in  which  the  earth-worms  refide  under  ground, 
they  immediately  throw  themfelves  out  as  if  driven  by 
feme  force  5  and,  after  various  contorfions,  either  lan- 
guifh  or  die.  If  the  leaves  of  plants  or  fruit-trees,  fre¬ 
quented  by  the  voracious  caterpillars,  which  are  fo  de- 
ftruftive  to  them,  be  fprinkled  over  with  this  liquor, 
thefe  infefts  fuddenly  contract  their  bodies  and  drop  to 
the  ground.  For,  though  nature  has  defended  them  to¬ 
lerably  well  by  their  hairy  (kins  from  any  thing  that 
might  injure  their  delicate  bodies,  yet,  as  foon  as  they 
touch  with  their  feet  or  mouths  leaves  which  have  been 
moiftened  by  this  liquor,  they  become  as  it  were  ftupe- 
fied,  inftantly  contract  themfelves,  and  fall  down. 

“  I  had  not  an  opportunity  of  trying  a  like  experi¬ 
ment  on  locufts  $  yet  we  may  conclude,  and  not  with¬ 
out  probability,  from  their  nature  and  the  general  de- 
ftruftive  qualities  of  the  above  liquor,  that  they,  in 
like  manner,  may  be  driven  from  corn-fields,  if  it  be 
poflible  to  fprinkle  the  corn  with  the  liquor  by  means 
of  a  machine. 

“  With  regard  to  plants  or  corn,  thefe  fuftain  no  in¬ 
jury  from  the  liquor,  becaufe  it  has  no  power  over  the 
produftions  of  the  vegetable  kingdom,  as  I  have  fully 
learned  from  experience  $  or,  if  any  hurt  be  fu- 
fpefted,  all  the  danger  will  be  removed  by  the  firft 
(bower  that  falls.  This  liquor  may  be  procured  in  a- 
bundance  in  every  place  where  lime  is  burnt.  If  the 
lime  be  frefh,  one  part  of  it  infufed  in  about  feventy 
parts  of  common  water  will  produce  real  lime-water. 
The  want  of  the  fixed  alkali  may  be  fupplied  by  boiling 
ivood  allies  in  water,  and  thickening  the  ley  by  evapo¬ 
ration. 

“  The  liquor  might  be  employed  alfo  to  kill  bugs  and 
other  domeftic  infefts  which  are  noxious  and  trouble- 
fome  ;  but  on  account  of  its  flrong  lixivious  fmell,  which 
difpofes  the  human  body  to  putridity,  I  dare  not  recom¬ 
mend  the  ufe  of  it  in  houfes  that  are  inhabited.  Befides, 
bugs  may  be  eafily  got  rid  of,  as  I  have  repeatedly  found 
from  experience,  by  the  oily  pickle  that  remains  in  calks 
in  which  falted  herrings  have  been  packed.  To  this  li¬ 
quor  they  have  a  ftrong  averfion  •,  and,  if  they  are  moift- 
*  Phil.  ened  with  it,  they  file  in  a  very  fhorl  time 
Jtfag.i.  i6p.  For  deftroying  infefts  and  caterpillars,  which  infeft 
fruit  trees,  the  following  method  is  recommended  as 
having  been  fuccefsfully  praftifed.  The  author  obferves 
that  “  The  prefent  year,  for  inftance,  (1805),  offers  a 
Angularity  which  I  have  not  before  perceived.  In  fome 
diftrifts  the  cherry-tree  has  experienced,  at  the  time  of 
its  blofforhing,  colds  and  winds  which  have  prevented  it 
from  fetting  j  but  another  plague,  not  lefs  difaftrous,  has 
attacked  the  cherry-trees  and  plum-trees  over  feveral 
diftrifts  in  France.  Great  fwarms  of  little  animals  re- 
fembling  vine-fretters,  but  which  are  not  fo  in  reality, 
eftabliflied  their  habitations  at  the  extremity  of  the 
branches  of  the  cherry-trees.  As  foon  as  a  branch  was 
attacked,  the  leaves  curled,  and  the  juice  W3S  dried  up, 
On  opening  the  leaf,  a  confiderable  number  of  ants  was 
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difeovered,  which,  jointly  with  the  infeft  which  began  Vermin, 
the  ravages,  fucked  the  branch,  and  made  it  wither.  *  " J 
What  I  have  remarked  is,  that  ufually,  when  the  vine- 
fretters  attack  any  tree,  the  neighbouring  tree  very 
foon  experiences  the  fame  fate  ;  but  the  attack  of  this 
year  is  only  partial.  In  an  alley  of  cherry-trees  which 
I  poffefs  feven  trees  have  been  attacked,  but  not  thofe 
which  are  next  each  other.  One  tree  was  placed  be¬ 
tween  two  which  were  very  much  damaged  by  thefe  in- 
fefts,  and  yet  this  one  was  not  hurt. 

“  On  thefe  vermin  the  fmoke  of  tobacco  had  no  effeft 
at  all :  this  convinces  me  that  they  are  different  from 
the  ordinary  kind. 

“  Plum-trees,  when  attacked  by  the  fame  infeft,  do 
not  lofe  their  fruit  like  the  cherry-trees  j  but  the  little 
animals  cover  them  with  more  rapidity,  fo  as  to  extir¬ 
pate  even  the  appearance  of  fruit. 

“  Having  effeftually  watered  a  plum-tree,  I  covered 
it  with  allies,  in  the  manner  we,  treat  beans  and  cab¬ 
bages,  and  the  vermin  were  deftroyed  :  but  this  is  only 
practicable  with  a  tree  of  low  height. 

“  I  made  one  remark,  which  I  think  is  effential  to 
communicate  :  it  is,  that  plum-trees  planted  in  ground 
which  is  not  neceflarily  watered,  are  lefs  attacked  by 
thefe  infefts  than  thofe  which  have  experienced  a  humi¬ 
dity  communicated  by  the  plants  in  their  neighbourhood, 
to  which  watering  is  abfoluteiy  neceffary.  I  had  one 
planted  in  a  bed  of  artichokes  ,:  we  know  very  well  that 
this  plant  requires  plenty  of  water  ;  and  the  tree  was 
entirely  covered  with  infefts.  Its  leaves  withered,  and 
the  fruit  fell  off  5  while  two  other  plum-trees,  in  ground 
not  watered  at  all,  were  much  lefs  attacked.  This  con¬ 
vinces  me  that  thefe  were  not  the  ordinary  vermin  abun¬ 
dant  in  dry  feafons. 

“  I  was  only  able  to  proteft  my  cherries  a  little,  by 
cutting  off  the  extremities  of  the  damaged  branches. 

“  Several  people  had  rccourfe  to  fulphur ;  but  I  did 
not  follow  that  method.  The  fmoke  of  fulphur  deftroys 
the  infeft,  I  admit,  but  it  is  at  leaft  equally  dangerous 
to  the  tree  ;  I  always  prefer  an  afperfion  of  the  tree  with 
foap-fuds.  This  very  year  I  experienced  the  good  effefts 
of  it.  I  faw  my  plum-trees  look  green  again,  and  the 
infefts  abandon  them.  The  afperfion  is  very  eafily  man¬ 
aged,  by  means  of  watering-pots  or  fmall  garden-engines. 

I  have  alfo  employed  a  ley  of  wood-afhes  with  the  fame 
fuccefs  as  foap  and  water. 

“  An  obfervation  equally  important  which  I  have 
made  is,  the  great  damage  done  this  feafon  in  all  orchards 
by  the  caterpillar.  As  foon  as  they  devoured  the  young 
leaves,  they  attacked  the  fruit.  In  fpite  of  the  great 
care  taken  in  fpring  to  get  rid  of  them,  the  number  of 
thefe  infefts  is  incredible.  I  have  feen  them  unite  on 
the  large  branches,  fix  their  nefts  to  them,  and  proteft 
them  by  means  of  the  downy  matter  which  covers  the 
buds  of  the  enfulng  feafon.  Whatever  precaution  is 
taken,  it  is  almoft  impoflible  not  to  deftroy  thefe  buds. 

It  is  only  neceffary  to  take  off  thefe  nefts  and  burn  them  ; 
and  this  is  the  only  way  of  getting  lid  of  the  coveys.  I 
employed  the  fame  afperfion  for  my  apple-trees,  and  by 
that  means  got  rid  of  their  enemies  alfo*.  *  Phil . 

“  The  following  methods  are  praftifed  in  Germany  for  Ma*‘  xxiv‘ 
freeing  granaries  from  mites  or  weevils  :  Zl2’ 

“  1.  Cover  completely  the. .walls  and  rafters,  above 
and  below,  of  the  granaries  which  are  infefted  by  wee- 
4  A  vils, 
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Vermin,  vils,  with  quicklime  flaked  in  water  in  which  trefoil, 

iu . .  '■ 1  wormwood,  and  hyffop  have  been  boiled.  Thiscom- 

pofition  ought  to  be  applied  as  hot  as  poflible. 

“  2.  A  very  fagacious  farmer  has  fucceeded  in  de- 
ftroying  weevils  by  a  very  eafy  procefs.  In  the  month  of 
June,  when  his  granaries  were  all  empty,  he  collected 
great  quantities  of  the  largeft-flzed  ants  in  facks,  and 
then  feattered  them  about  the  places  infefted  with  the 
weevils.  The  ants  immediately  fell  upon  and  devoured 
every  one  of  them  ;  nor  have  any  weevils  fince  that 
time  been  feen  on  hks  premifes. 

44  3.  Another  method,  not  lefs  efficacious,  but  which 
requires  a  great  deal  of  care  and  attention  in  the  appli¬ 
cation  of  it,  is  the  following  Place  in  your  granaries 
a  number  of  chafing- diflies  filled  w'ith  lighted  pieces  of 
wood.  Every  aperture  muff  then  be  carefully  clofed, 
in  order  to  prevent  any  frefh  air  from  entering.  J  he 
carbonic  acid  gas,  produced  from  the  burning  wood, 
proves  fatal  to  the  infe£fs.  Rats  and  mice,  alio,  are  fo 
lfrongly  affected  by  it,  that  they  are  feen  running  out  of 
their  holes,  and  dying  in  all  diredfions.  The  perions  em¬ 
ployed  to  manage  this  procefs  muff  take  great  care  of  their 
own  fafety,  by  keeping  a  current  of  air  around  them  un¬ 
til  the  burning  wood  is  properly  placed.  Another  dan¬ 
ger  may  arife  from  the  premifes  taking  fire  j  but  this  alfo 
may  be  avoided  by  proper  caution,  particularly  if  they 
*phil»  are  paved  with  brick  or  ftone*.” 

Mar .  xxri.  Grain,  it  is  faid,  has  been  preferved  from  weevils  and 

91,  other  deftrudfive  infedfs,  by  covering  the  heaps  with 

pieces  of  hemp  cloth  dipped  in  water  and  wrung  out. 
At  the  end  of  two  hours  the  weevils  are  found  adhering 
to  the  cloths,  which  are  to  be  removed  carefully  and 
plunged  in  water  for  fome  time  to  drown.  A  plant  of 
henbane  placed  in  the  middle  of  a  heap  of  grain  is  faid 
alfo  to  drive  away  the  infedfs.  They  muff  then  be 
watched  and  deftroyed  as  they  attempt  to  efcape. 

Sulphur  or  flower  of  brimftone  is  recommended  as  be¬ 
ing  an  excellent  remedy  againfi  the  efFedfs  of  infedfs  on 
plants.  It  may  be  applied  by  dufting  the  leaves  affedf- 
ed,  either  by  tying  it  up  in  muflin  cloth,  or  with  a  puff 
for  hair  powder,  or  with  a  dredging  box.  But  the  ful- 
phur  not  only  deflroy  s  the  worms  and  infedfs  which  in- 
feft  trees  \  it  feems  alfo  to  render  the  trees  more  healthy 
and  vigorous.  This  was  particularly  the  cale  with  fome 
peach  trees  on  which  it  was  fprinkled, 

The  following  method,  difcovered  by  M.  Catin,  is 
propofed  for  deflroying  earth- fleas,  bugs,  ants,  See. 

44  Take  black  foap,  of  the  bell  kind,  one  pound  three 
quarters,  the  fame  quantity  of  flowers  of  fulphur,  mufh- 
rooms  two  pounds,  and  fixty^meafures  of  river  or  rain¬ 
water.  Divide  the  water  into  two  parts,  one  of  which 
muff  be  poured  into  a  veffel  deftined  for  that  purpofe  : 
fuffer  the  foap  to  diffolve  in  it,  and  add  the  mufhrooms 
after  they  have  been  a  little  pounded.  Boil  the  other 
half  of  the  water  in  a  kettle,  and  tie  up  the  fulphur  in 
a  bit  of  rag  or  piece  of  fine  linen,  and  fufpend  from  it  a 
fufficient  weight  in  order  that  it  may  fink  in  the  water. 
During  the  time  the  water  is  kept  boiling,  which  muff 
be  at  leaf!  twenty  minutes,  ffirit  continually  with  a  flick, 
and  prefs  the  bag  containing  the  fulphur,  that  the  latter 
may  be  forced  out  into  the  water,  and  communicate  to  it 
the  neceffary  ffrergth  and  colour. 

44  When  the  liquor  is  taken, from  the  fire,  pour  it  di- 
reSfly  into  the  cafk,  and  ftir  it  round  for  a  confiderabie 
feme  ;  the  procefs  of  flirring  muff  be  repeated  daily  till 


it  acquire  a  fetid  fmell.  Experience  has  fhown*  that  the  Vermin/ 
more  fetid  the  mixture  is,  its  activity  is  the  greater.  Each  y— 
time  that  the  mixture  is  ffiured,  the  calk  muff  be  flop¬ 
ped  immediately  after.  When  you  wifh  to  ufe  the  liquid, 
nothing  is  neceffary  but  to  fpi’inkle  a  little  of  it  on  the 
plants  which  you  are  defirous  of  preferving,  or  to  dip 
their  branches  in  it.  It  will  be  better,  however,  to  make 
ufe  of  a  fyringe,  having  at  the  end  a  head,  an  inch  or 
an  inch  and  a  halt  in  diameter,  pierced  with  fmall  holes. 

This  inftrument  may  be  ufed  for  tender  plants  ;  when 
you  apply  the  liquid  to  trees,  a  fyringe  with  larger  holes 
mult  be  employed. 

44  Caterpillars,  beetles,  earth-fleas,  bugs,  and  the  tree- 
lice  which  infeff  orange  trees,  will  be  deflroyed  by  the 
firif  application  of  the  liquid.  Inledfs  wrhich  refide  be¬ 
low  the  earth,  fuch  as  wafps,  hoi  nets,  ants,  &c.  require 
that  the  liquid  fhould  be  iquirted  out  gently,  and  with¬ 
out  intermiilion,  that  it  may  better  penetrate  to  their 
neffs.  Ants  neffs,  according  to  their  fize,  require  from 
two  to  three  meafures  of  liquid,  and  in  many  cafes  it 
muff  be  applied  for  twenty-tour  hours.  When  the  ants 
affemble  in  another  place,  the  procels  muff  be  repeated. 

Two  ounces  of  vux  vomica  may  be  added  to  the  mixture, 
and  boiled  along  with  the  fulphur.  Tins  fubflance,  par¬ 
ticularly  when  you  wiih  to  deitroy  ants,  will  be  of  great 
fervice.  When  the  whole  of  the  liquid  in  the  cafk  has 
been  ufed,  the  refiduum  muff  be  buried  in  the  earth  to 
prevent  domeific  animals  from  eating  it*.”  *  Phil 

The  ufe  of  elder  as  a  prefervative  to  vegetables  againfi  Mag.  'xa* 
the  depredations  of  inledts  is  detailed  in  the  following  ob- i$$>. 
fervations. 

44  Common  elder  has  appeared  to  me  ufeful,  iff,  For 
preventing  cabbage  plants  from  being  devoured  or  da¬ 
maged  by  caterpillars  ;  2d,  To  prevent  blights,  and 
their  effedls  on  fruit  and  other  trees  \  3d,  To  preferve 
corn  from  yellow  flies  and  other  infects  j  4th,  To  fecure. 
turnips  from  the  ravage  of  flies,  &.C. 

44  iff,  The  ffrong  and  fetid  odour  of  a  bunch  of  elder 
leaves  induced  me  to  think  that  different  kinds  of  but¬ 
terflies  might  be  incommoded  by  it  in  proportion  to 
their  delicacy.  I  therefore  took  fome  young  twigs  of 
elder,  at  the  period  when  butterflies  began  to  appear,, 
and  whipped  well  with  them  fome  cabbage  plants,  but 
in  fuch  a  manner  as  not  to  damage  them.  Since  that 
time,  during  two  fummers,  though  the  butterflies  ho¬ 
vered  round  the  plants,  I  never  law  one  of  them  fettle 
on  them  ;  and  I  do  not  think  that  a  Angle  butterfly  was 
hatched  on  the  cabbages  treated  m  this  manner,  though 
a  neighbouring  board  was  dirtied  by  them  in  the  ulual 
manner. 

44  2d,  After  a  fhort  reflexion  on  the  effedls  here  men¬ 
tioned,  and  on  blights,  which,  in  my  opinion,  aie 
chiefly  cccafioned  by  fmall  flies  and  fmall  infedfs,  whofe 
organs  are  ftill  more  delicate  than  thofe  of  the  former, 

I  was  induced  to  whip  in  the  fame  manner  with  elder 
twigs,  as  high  as  I  could  reach,  the  branches  of  a  plum- 
tree  which  giew  in  an  efpalier.  The  whipped  leaves 
remained  green  and  in  a  good  condition,  while  frem  at 
leafl  fix  inches  above  to  the  top  of  the  tree  the  reft  of 
the  leaves  were  blighted,  wrinkled,  and  full  of  worms. 

It  is  here  to  be  obferved  that  the  tree  was  ip  full  flower 
when  I  whipped  it,  therefore  much  too  late  for  this  ope¬ 
ration,  which  ought  to  have  been  performed  once  or 
twice  before  flowering.  But  I  am  of  opinion,  that  if 
trees  were  befprinkled  with  a  ffrong  infufion  of  elder 
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every  eight  or  15  days,  the  fuccefs  would  be  certain, 
and  that  there  would  be  no  danger  of  injuring  either  the 
,  flowers  or  the  fvufl. 

3.!,  What  the  farmers  call  the  yellows  in  corn,  and 
which  they  contider  as  a  kind  of  blight,  is  the  effect,  as 
every  one  knows,  of  a  (mail  yellow  fly  with  blue  wings, 
nearly  of  the  flze  of  a  gnat.  It  lays  its  eggs  in  the  ear 
of  wheat,  and  produces  a  worm  aimed  inviflble  to  the 
naked  eye,  but  which,  when  feen  by  a  magnifying  glafs, 
is  a  large  yellow  larva,  having  the  fhining  colour  of 
amber.  This  fly  is  fo  produdlive,  that  I  have  counted 
upwards  of  forty  worms  in  the  chaff  of  one  ear  of  wheat, 
which  was  a  number  fufficient  to  deflroy  it  entirely.  I 
therefore  propofed  to  make  my  experiment  as  foon  as 
pcflible  ;  but  the  heat  and  drought  of  the  feafon  having 
advanced  the  wheat  more  than  ufual,  it  was  in  flower 
before  I  could  attempt  it.  Next  morning,  however,  at 
break  of  day,  two  fervants  having  drawn  bundles  of  el¬ 
der  over  the  ears  of  wheat  on  each  fide  of  the  furrow, 
backwards  and  forwards,  in  places  where  the  wheat  was 
not  fo  far  advanced,  I  hoped  that  the  fetid  effluvia  of 
the  elder  would  prevent  the  flies  from  remaining  on  the 
ears  that  were  covered  with  them  :  and,  indeed,  I  was 
not  entirely  dii appointed  ;  for,  on  examining  my  wheat 
fome  time  after,  I  found  that  the  part  which  had  been 
beaten  with  elder  was  much  lefs  damaged  than  that 
which  had  not  been  treated  in  the  fame  manner.  I 
have  no  doubt,  that,  had  I  employed  this  precaution 
fooner,  the  com  would  have  been  completely  preferved. 
Should  this  be  the  cafe,  the  procefs  is  Ample  ;  and  I 
flatter  myfelf  that  fine  crops  of  corn  may  be  faved  by 
thefe  means  from  this  fmall  infedl,  which  is  fo  deflruc- 
tive  to  them.  One  of  thefe  yellow  flies  laid  on  my 
thumb  at  leafl  eight  or  ten  eggs,  of  an  oblong  form,  in 
the  fmall  interval  of  time  which  I  employed  in  walking 
over  two  or  three  furrows,  holding  it  by  the  wings,  and 
which  I  could  not  ohferve  without  the  afliflance  of  a 
magnifying  glafs. 

“  4th,  It  often  happens  that  whole  crops  of  turnips 
are  deftroyed  while  young,  in  confequence  of  being 
pricked  by  certain  infers.  I  have  great  reafon  to  think 
that  this  evil  may  be  prevented  in  an  eflfedhial  manner, 
by  caufing  a  perfon  to  draw  a  bunch  of  elder,  fuffleient- 
ly  large  to  cover  about  the  breadth  of  a  foot,  over 
the  young  turnips,  going  backwards  and  forwards. 
What  confirms  me  in  this  idea  is,  that,  having  drawn  a 
bunch  of  elder  over  a  bed  of  young  cauliflowers  which 
had  begun  to  be  pricked,  they  afterwards  remained  un¬ 
touched  by  thefe  infers. 

u  Another  fa£l  which  tends  to  fupport  this  idea  is, 
that  when  my  neighbourhood,  about  eight  or  nine  years 
ago,  was  fo  infefled  with  caterpillars  that  they  devoured 
all  the  vegetables,  leaving  fcarcely  a  green  leaf  un¬ 
touched,  they  fpared  the  elder  trees  amidtl  this  general 
deviation,  and  never  moleftedthem.  In  reflecting  on 
thefe  circumftances,  I  am  of  opinion  that  the  elder 
might  be  introduced  with  advantage  into  our  gardens, 
as  the  means  of  preferving  fruit-trees  and  various  plants 
from  the  rapacity  of  infedls. 

“  The  dwarf  cider  appears  to  me  to  exhale  a  much 
more  fetid  fmell  than  the  common  elder,  and  therefore 
ought  to  be  preferred  in  making  experiments  on  this 
fubjedl  **.” 

VERNACULAR,  a  word  applied  to  fomething  that 
is  peculiar  to  any  one  country. 
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VERNAL,  fomething  belonging  to  the  fpnng-fea- 
fon. 

VERNIER  Scale,  a  fcale  excellently  adapted  for  ' 
the  graduation  of  mathematical  infhuments,  thus  called 
from  its  inventor  Peter  Vernier,  a  perfon  of  diftindtion 
in  the  Tranche  Comte.  See  Nonius. 

Vernier’s  method  is  derived  from  the  following  prin¬ 
ciple.  If  two  equal  right  lines,  or  circular  arcs,  A,  B, 
are  fo  divided,  that  the  number  of  equal  diviflons  in  B 
is  one  lefs  than  the  number  of  equal  diviflons  of  A,  then 
will  the  excefs  of  one  divilion  of  B  above  one  diviflon  of 
A  be  compounded  of^the  ratios  of  one  of  A  to  A,  and 
of  one  of  B  to  B. 

For  let  A  contain  1 1  parts,  then  one  of  A  to  A  is  as 
1  to  11,  or  — .  Let  B  contain  10  parts,  then  one  of  B 

to  B  is  as  1  to  10,  or  — .  Now— - 
10  10 


11 — 10 


11  10x11 


1  1 

:^xrx- 


10  X  11 

Or  if  B  contains  n  parts,  and  A  contains  parts  $ 

then  i  is  one  part  of  B,  and  -  is  one  part  of  A. 


11 4™  1 


And  - 
11 


n- f  1  —  n  


1  1 

:  -  X  — — . 
n  /z-f-i 


J7+I  n  X  n  4-1 

The  mod  commodious  diviflons,  and  their  aliquot 
parts,  into  which  the  degrees  on  the  circular  limb  of  ait 
inflrument  may  be  fuppofed  to  be  divided,  depend  on  the 
radius  of  that  inflrument. 

Let  R  be  the  radius  of  a  circle  in  inches  \  and  a  de¬ 
gree  to  be  divided  into  n  parts,  each  being  —th  part  of 
an  inch. 

Nowr  the  circumference  of  a  circle,  in  parts  of  its  dia¬ 


3,1415926 


360 


X 


meter  2R  inches,  is  3,1415926  X  ::  i°  : 

2R  inches. 

Or,  0,01745329  xB  is  the  length  of  one  degree  in 
inches. 

Or,  0,01745329  xRX/>  is  the  length  of  i°,  in  filh 
parts  of  an  inch. 

But  as  every  degree  contains  n  times  fuch  parts,  there¬ 
fore  «=ro, 01745329  xRX/>* 

The  moft  commodious  perceptible  diviflon  is  -  or  — 

o  10 

of  an  inch. 

Example,  Suppofe  an  inflrument  of  30  inches  radius, 
into  how  many  convenient  parts  may  each  degree  be  di¬ 
vided  ?  how  many  of  thefe  parts  are  to  go  to  the  breadth 
of  the  vernier,  and  to  what  parts  of  a  degree  may  an  ob- 
fervation  be  made  by  that  inflrument  ? 

Now  0,01745  xR=o, 5236  inches,  the  length  of  each 

degree  :  and  if  p  be  fuppofed  about  g-  of  an  inch  for  one 

diviflon  \  then  0,5236  X/»=4,i  88  fliow’s  the  number  of 
fuch  parts  in  a  degree.  But  as  this  number  mufl  be  an 
integer,  let  it  be  4,  each  being  15"  :  and  let  the  breadth 
of  the  vernier  contain  31  of  thofe  parts,  or  7J0,  and  be 
divided  into  30  parts. 

Here  rr=z~\  —  \  then  ~ X  —  =  yrr  a  ^c* 

4  3°  4  3°  i2° 

4  A  2  grcej 


Vernaf, 

Vernier. 

— v - * 
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Vernier  gree,  or  g0'}  which  j3  the  leaft  part  of  a  degree  that  in- 
Verfailles  ftrument  can  *how. 

W— v— «. j  rc  I  ,  I  1  I  1  60 

v  If  n  —  —.  and  m——z  ;  then  -  X  —7  — - 7  °*  a 

5  36  5  3^  5X36 

minute,  or  20". 

The  following  table,  taken  as  examples  in  the  inftru- 
ments  commonly  made  from  3  inches  to  8  feet  radius, 
fhows  the  divHIons  of  the  limb  to  neareft  tenths  of  inches, 
fo  as  to  be  an  aliquot  of  6o’s,  and  what  parts  of  a  degree 
may  be  eftimated  by  the  vernier,  it  being  divided  into 
fuch  equal  parts,  and  containing  fuch  degrees  as  their 
columns  ftiow. 


Rad. 

inches. 

Parts  of  a 
degree. 

Parts  in 
vernier. 

Breadth  of 
vernier. 

Parts 

obferved. 

3 

I 

15 

l5i 

4' 

0" 

6 

I 

20  . 

20^ 

3 

0 

9 

2 

20 

IO! 

1 

30 

1 2 

2 

24 

I2l 

1 

1S 

15 

3 

20 

61 

1 

0 

18 

3 

30 

io£ 

0 

40 

21 

4 

3° 

7t 

0 

30 

24 

4 

36 

9l 

0 

25 

3° 

5 

3° 

7! 

0 

20 

36 

6 

30 

5! 

0 

20 

42 

8 

3° 

3t 

0 

ij 

48 

9 

40 

4? 

0 

10 

60 

10 

36 

3TI5- 

0 

10 

72 

12 

30 

2tV 

0 

10 

84 

T5 

40 

2f 

0 

6 

96 

15 

60 

4 

0 

4 

By  altering  the  number  of  divifions,  either  in  the  de¬ 
grees  or  in  the  vernier,  or  in  both,  an  an^le  can  be  ob- 
i'erved  to  a  different  degree  of  accuracy.  Thus,  to  a  ra¬ 
dius  of  30  inches,  if  a  degree  be  divided  into  J  2  parts, 
each  being  five  minutes,  and  the  breadth  of  the  vernier 
be  21  fuch  parts,  or  l|°,  and  divided  into  20  parts, 

I  1  1^ 

then — X — = - =  15":  °r  taking  the  breadth  of 

1 2  20  240  J  b 

the  vernier  2^°,  and  divided  into  30  parts  5  then  X 


—  —  -7- ,  or  1 0" :  Or  —  X  —  —  -z —  =r  6"  ;  where 
30  360  12  50  000 

the  breadth  of  the  vernier  is  4^°. 

VERONA,  a  city  of  Italy,  capital  of  the  Veronefe, 
and  in  the  territory  of  Venice  ;  fituated  on  the  river  A- 
dige,  in  E.  Long.  11.  24.  N.  Lat.  45.  26.  It  is  feven 
miles  in  compafs  j  and  is  ftrpngly  fortified.  It  contains 
57,400  inhabitants. 

VERONESE,  a  territory  of  Italy,  in  the  republic  of 
Venice  ;  bounded  on  the  north  by  the  Trentino,  on  the 
eafl  by  the  Vicentino  and  P^duano,  on  the  fouth  by  the 
,M  mtuano,  and  on  the  weft  by  the  Brefciano.  It  is 
about  3J  miles  in  length,  and  27  in  breadth  j  and  fer¬ 
tile  in  com,  wine,  fruits,  and  cattle. 

Veronese.  See  Cagliari. 

VERONICA,  a  genus  of  plants  of  the  clafs  of  di- 
andria ;  and  in  the  natural  fyftem  arranged  under  the 
40th  order,  PerfenaUe.  See  Botany  Index. 

VERS  AILLES,  a  town  of  France,  in  the  depart¬ 
ment  of  Seine  and  Oife,  10  miles  weft-fouth-vyeft  of  Pa¬ 


ris.  It  contains  60,000  inhabitants,  and  fince  the  Re-  Verfailies 
volution  has  been  created  a  bifhop’s  fee.  In  the  reign  il 
of  Louis  XIII.  it  was  only  a  fmall  village.  This?  eitu™n^; 
prince  built  here  a  hunting-hut  in  1630,  which  Baffom- 
pierre  calls  “  the  paltry  chateau  of  Verfailies.”  Al¬ 
though  the  fituation  was  low  and  very  unfavourable, 

Louis  XIV.  built  a  magnificent  palace  here,  which  was 
the  ufual  refidence  of  the  kings  of  France  till  the  6th 
of  Odlober  1789,  when  the  late  unfortunate  Louis  XVI. 
and  his  family  were  removed  from  it  to  the  Thuilleries. 

The  buildings  and  the  gardens  are  adorned  with  a  vaft 
number  of  ftatues,  done  by  the  greateft  matters,  and 
the  water-works  are  all  wrorthy  of  admiration.  The 
great  gallery  is  thought  to  be  as  curious  a  piece  of 
workmanlhip  of  that  kind  as  any  in  the  world:  nor  is 
the  chapel  lefs  to  be  admired  for  its  fine  archite&ure 
and  ornaments.  The  gardens,  with  the  park,  are  five 
miles  in  circumference,  and  furrounded  by  walls.  There 
are  three  fine  avenues  to  Verfailies  •,  one  of  which  is  the 
common  road  to  Paris,  the  other  conies  from  Seaux, 
and  the  third  from  St  Cloud.  E.  Long.  2.  1 2.  N.  Lat, 

48.  48. 

VERSE,  in  Poetry ,  a  line  confifting  of  a  number  of 
long  and  ftiort  fyllables,  which  run  with  an  agreeable 
cadence. 

Verse  is  alfo  ufed  for  a  part  of  a  chapter,  fe&ion,  &c. 

VERSIFICATION,  the  art  or  manner  of  making 
verfe  \  alfo  the  tune  and  cadence  of  verfe.  See  Poetry, 

Part  III. 

VERSION,  a  tranflation  of  fome  book  or  writing  out 
of  one  language  into  another.  See  Translation. 

VERT,  in  Heraldry ,  the  term  for  a  green  colour. 

It  is  called  vert  in  the  blazon  of  the  coats  of  all  under 
the  degree  of  nobles  :  but  in  coats  of  nobility  it  is  call¬ 
ed  emerald ;  and  in  thofe  of  kings  venus.  In  engra¬ 
ving  it  is  expreffed  by  diagonals,  or  lines  drawn  athwart 
from  right  to  left,  from  the  dexter  chief  corner  to  the 
finifter  bafe. 

VERTEBRiE.  See  Anatomy,  N°  30. 

VERTEX,  in  Anatomy ,  denotes  the  crown  of  th& 
head.  Hence  vertex  is  alfo  ufed  figuratively  for  the  top 
of  other  things  :  thus  we  fay,  the  vertex  of  a  cone,  py¬ 
ramid,  &  c. 

Vertex,  is  alfo  ufed  in  AJlronomy  for  the  point  of 
the  heaven  direftly  over  our  heads,  properly  called  the 
a iertith. 

VERTICILLAT^E,  the  name  of  a  clafs  in  Ray’s 
and  Boerhaave’s  Methods,  confifting  of  herbaceous  ve¬ 
getables.  It  is  alfo  the  name  of  the  4  2d  order  in  Lin¬ 
naeus’s  Fragments  of  a  Natural  Method. 

VERTICILLUS,  a  mode  of  flowering,  in  which  the 
flowers  are  produced  in  rings  at  each  joint  of  the  Hera, 
v.’ith  very  ftiort  foot-ftalks.  The  term  is  exemplified  in 
mint,  horehound,  and  the  other  plants  of  the  natural 
order  deferibed  above. 

VERTICITY,  is  that  property  of  the  loadftone 
whereby  it  turns  or  direfts  itfelf to  one  particular  point. 

VERTIGO,  in  Medicine.  See  there,  N°  82. 

VERTUMNUS,  in  Mythology ,  a  god  who  prefided 
over  gardens  and  orchards,  honoured  among  the  Etruf- 
cans,  from  whom  the  worflnp  of  this  deity  was  tranf* 
xnitted  to  the  Romans. 

Vertumnus  had  a  temple  near  the  market-place  at 
Rome,  being  reprefented  as  one  of  the  tutelar  deities 
©f  the  merchants.  The  commentators  on  Ovid  fay, 

tfcst 
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king  of  Hetruria,  who, 
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Verumon-  that  he  was  an  ancient  king  of  Hetruria,  who,  by 
tanum  ]jis  diligent  and  fuccefsful  cultivation  of  fruit  and  gar- 
Vefpertilio.  dens,  obtained  the  honour  of  being  ranked  among  the 

V~ ^  VERUMONTANUM,  in  Anatomy ,  a  fmall  emi¬ 
nence  near  the  paffages  where  the  femen  is  difcharged 
into  the  urethra. 

VERVAIN.  See  Verbena,  Botany  Index. 

VERTOT  d’AuBOEF,  Rene  Aubert  de ,  a  celebrated 
hiftorian,  was  defcended  from  a  noble  and  ancient  fami¬ 
ly  in  Normandy,  and  born  in  1655.  At  16  years  of 
age  he  became  a  Francifcan  friar  ;  afterwards  he  enter¬ 
ed  into  the  order  of  the  Premonftratenfes,  in  which  he 
had  feveral  benefices :  and  at  length  was  a  fecular  eccle- 
fiaftic.  He  became  fecretary  to  the  duchefs  of  Orleans, 
member  of  the  Academy  of  Infcriptions,  and  hiftorio- 
grapher  of  Malta.  He  died  at  Paris  in  1735.  His 
principal  works  are,  1.  The  Hiftory  of  the  Revolutions 
of  Sweden.  2.  The  Revolutions  of  Portugal.  3.  The 
Revolutions  of  the  Romans.  4.  The  Hiftory  of  Malta. 
Thefe  works  are  written  in  elegant  French,  and  tranf- 
lated  into  moil  of  the  languages  of  Europe. 
VERULAM.  See  Bacon. 

VESALIUS,  Andreas,  a  celebrated  phyfician  and 
anatomift,  was  born  at  Bruffels  about  the  year  1512. 
He  ftudied  phyfic  at  Paris  under  James  Sylvius  ;  but 
applied  himfelf  chiefly  to  anatomy,  which  was  then  very 
little  known,  diffe&ions  being  efteemed  Unlawful  and 
impious :  and  it  appears  from  his  work  De  humani  cor¬ 
poris  fabric  a,  that  he  perfected  himfelf  in  this  ufeful 
knowledge  very  early,  About  the  year  1537,  the  re¬ 
public  of  Venice  made  him  profeflor  in  the  univerfity 
of  Padua,  where  he  taught  anatomy  for  feven  years ; 
Charles  V,  called  him  to  be  his  phyfician,  as  he  was  alfo 
to  Philip  II.  king  of  Spain.  Vefalius  was  now  at  the 
height  of  his  glory,  when  all  of  a  fudden  he  formed 
the  defign  of  taking  a  journey  to  Paleftine  ;  concerning 
which  journey  we  are  told  the  following  fiory.  A 
young  Spanifli  nobleman  he  attended,  being  believed  to 
be  dead,  Vefalius  obtained  leave  to  open  him  to  explore 
the  true  caufe  of  his  illnefs  ;  but  when  he  opened  the 
breaft,  he  perceived  fymptoms  of  life,  and  faw  the  heart 
beat.  The  parents,  not  fatisfied  with  profecuting  him 
Lw  murder,  accufed  him  of  impiety  to  the  inquifition,  in 
hopes  that  tribunal  would  punifti  him  with  greater  ri¬ 
gour  :  but  the  king  interpofing,  faved  him  on  condition 
of  his  making  a  pilgrimage  to  the  Holy  Land.  He 
was  Ihipwrecked  on  his  return,  and  thrown  upon  the 
ifland  of  Zunte,  where  he  perUhed,  in  1564.  He  was 
the  author  of  feveral  works,  the  principal  of  which  is 
De  humani  corporis  fabric  a. 

VESICATORIUM,  a  Blister  ;  an  application  of 
an  acrid  nature  made  to  any  part  of  the  body,  in  order 
to  draw  a  flux  of  humours  to  that  part,  and  thus  elevate 
the  fcarfskin  into  a  blifter. 

VESPA,  the  Wasp  ;  a  genus  of  infers  belonging  to 
the  order  of  hymenoptera.  See  Entomology  Index. 

VESPASIAN,  the  10th  emperor  of  Rome  ;  remark¬ 
able  for  his  clemency  and  other  virtues.  See  Rome, 

N°  33  2—339-  . 

VESPERS,  in  the  church  of  Rome,  denote  the  af¬ 
ternoon  fervice  ;  anfwering  in  fome  meafure  to  the  even¬ 
ing  prayers  of  the  church  of  England. 

VESPERTILIO,  the  Bat  \  a  genus  of  quadrupeds, 


belonging  to  the  order  of  primates.  See  Mammalia  Velfel 
Index.  II 

VESSEL,  a  general  name  given  to  the  different  forts  ■  e  *  s* 
of  (hips  which  are  navigated  on  the  ocean,  or  in  canals 
and  rivers.  It  is,  however,  more  particularly  applied 
to  thofe  of  the  fmaller  kind,  furnifhed  with  one  or  two 
mails.  See  Ship. 

VESTA,  in  pagan  worfhip,  the  fame  with  Cybele. 

See  Cybele. 

Vesta  the  Younger ,  in  pagan  worfhip,  the  goddefs 
of  Fire,  was  the  daughter  of  Saturn  and  Cybele,  and  the 
filler  of  Ceres.  She  was  fo  much  in  love  with  chaftity, 
that  on  Jupiter’s  afeending  the  throne  and  offering  to 
grant  whatever  Ihe  alked,  {he  only  defired  the  preferva- 
tion  of  her  virginity,  which  {he  obtained. — Vella  was 
not  reprefented  in  her  temple  by  any  image. 

Vesta,  one  of  the  lately  difeovered  planets,  of  which 
the  elements  have  been  determined  by  Dr  Gaufs  in  a 
communication  to  the  Royal  Society  of  Gottingen. 

Elements  ofVefla. 

34-7" 

770"  85'  8 4 
23 
59 
1.2 

23 

34 
0.4 

Eccentricity,  1806  0.0783486 

Annual  diminution  0.0060058 

Log.  of  the  greater  femiaxis  0.4420728 
Elements  of  Ceres  by  the  fame. 

Epoch  of  the  mean  longitude  at  Bremen,  March  29, 


Epoch  of  the  longitude, 

me- 

ridian  of  Seeberg 
Diurnal  tropical  motion 

1080- 

19' 

Annual 

78 

9 

Aphelion,  1806 

326 

37 

Annual  motion 

+ 

2 

Afeending  node,  1 806 

80 

53 

Annual  motion 

+ 

Inclination  of  the  orbit,  1806  10 
Annual  diminution 

37 

1807,  at  12  o’clock,  mean  time 
Longitude  of  its  perihelion 

- -  aphelion 

afeending  node  on 


the  ecliptic 
Inclination  of  its  orbit 
Diurnal  tropical  motion 
Logarithm  of  the  mean  diftance 
Eccentricity 

Greateft  distance  from  the  fun 
Leaft 

Period  of  its  revolution 


93 

249 

69 

103 

7 


8' 

7 

57 


4,5"#  *  In  tbe 


4r 

52 

36 

49*5  + 
18*91 


Mag.  Encjr- 
clop.  it  is 
9'  5-T 


5 

16 

O.3728428 

°*°975°5 
25.625 
21.514 

1321  days,  12  hours. 

VESTALIA,  in  Roman  antiquity,  a  fellival  cele¬ 
brated  in  honour  of  the  goddefs  Vella,  on  the  5th  of  the 
ides  of  June  :  that  is,  on  the  ninth  of  the  month-. 

VESTALS,  among  the  ancient  Romans,  were  prieft- 
effes  of  the  goddefs  Velta^  and  had  the  perpetual  fire 
committed  to  their  charge  ;  they  were  at  firft  only  four 
in  number,  but  afterwards  increafed  to  fix  ;  and  it  does 
not  appear  that  their  number  ever  exceeded  fix,  among 
whom  was  one  fuperior  to  the  refl,  and  called  vefalis 
maxima . 

The  veftals  were  cholen  from  fix  to  ten  years  of  age, 
and  obliged  to  ftrift  continency  for  30  years  5  the  firll. 
10  of  which  were  employed  in  learning  the  ceremonies 
of  religion,  the  next  10  in  the  performance  of  them,  and 
the  10  laft  in  teaching  them  to  the  younger  veftals. 


f  Ibid. 

7°  8'  34* 
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of  the  veftals  conlifted  of  a  head-drefs,  fions  and  rumbling  noifes  were  heard  3  quantities  of  \  emviu*. 


Veflible  The  habit 

II.  called  infitla,  which  fat  clofe  to  the  head,  and  from 
Vefuvius.  w]iencc  jlung  certain  laces  called  vitta  ;  a  kind  of  fur- 
plice  made  of  white  linen,  and  over  it  a  purple  mantle 
with  a  long  train  to  it. 

VESTIBLE,  or  Vestibule,  in  Architecture y  a 
kind  of  entrance  into  a  large  building  \  being  an  open 
place  before  the  hall,  or  at  the  bottom  of  the  ftaircafe. 

VESTRY,  a  place  adjoining  to  a  church,  where  the 
vcftments  of  the  miniiler  are  kept  ;  and  alfo  a  meeting 
at  fuch  place,  confiding  of  the  miniiler,  church- wardens, 
and  chief  men  of  moil  parifhes,  who  make  a  paiifh  vef- 
try  or  meeting.  By  cuilom  there  are  felebl  veilries,  be¬ 
ing  a  certain  number  of  perfons  choien  to  have  the  go¬ 
vernment  of  the  parifh,  make  rates,  and  take  the  ac¬ 
counts  of  church-wardens,  &c. 

VESUVIAN,  a  mineral  fabftance.  See  Mine¬ 
ralogy  Index . 

VESUVIUS,  a  celebrated  volcano  ©f  Italy,  fix  miles 
cafl  from  the  city  of  Naples.  This  mountain  has  two 
tops ;  one  of  which  only  goes  by  the  name  of  Vefuvius , 
the  other  being  now  called  Somtna ;  but  Sir  William 
Hamilton  is  of  opinion,  that  the  latter  is  what  the  an¬ 
cients  called  Vefuvius, 

The  perpendicular  height  of  Vefuvius  is  only  3700 
feet,  though  the  afcent  from  the  foot  to  the  top  is  three 
Italian  miles.  One  fide  of  the  mountain  is  well  culti¬ 
vated  and  fertile,  producing  great  plenty  of  vines  \  but 
the  fouth  -and  well  fides  are  entirely  covered  with 
cinders  and  allies ;  while  a  fulphureous  fmoke  conftantly 
iiTues  from  the  top,  fometimes  attended  with  the  moil 
violent  explofions  of  Hones,  the  emiftion  of  great  ftreams 
of  lava,  and  all  the  other  attendants  of  a  mofl  formi- 
Account  of  dable  volcano.  The  fir  ft  of  thele  eruptions  recorded  in 


TIeneral 
defeription 
of  the 
mountain. 


the  firft  hiftory  took  place  in  the  year  79  ;  at  which  time.  the 
eruption  two  cjtjes  0£  Pompeii  and  Herculaneum  were  entirely 
-recorded  m  £)urje(j  un(]er  the  ftones  and  allies  thrown  ouL  Incre- 
1  0r^  dible  mifehief  was  alfo  done  to  the  neighbouring  coun¬ 
try,  and  numbers  of  people  loft  their  lives,  among  whom 
was  Pliny  the  Elder. 

It  is  the  opinion  of  the  beft  judges,  however,  that 
this  eruption  was  by  no  means  the  firft  that  had  ever 
happened.  The  very  ftreets  of  thofe  cities  which  were 
at  that  time  overwhelmed  are  laid  to  be  partly  paved 
with  lava.  Since  that  time  30  different  eruptions  have 
been  recorded,  fome  of  which  have  been  extremely  vio¬ 
lent.  In  the  year  1538,  a  mountain,  three  miles  in 
circumference  and  a  quarter  of  a  mile  in  perpendicular 
3  height,  was  thrown  up  in  the  courfe  of  one  night. 

W  the  The  firft  great  eruption  taken  notice  of  by  Sir  Wil- 

eruption  m  pam  Hamilton  was  that  of  1767,  which,  though  very 
violent,  was  mild  in  comparifon  with  that  of  1338. 

From  this  time  (1767)  Vefuvius  never  ceafed  for  ten 
years  to  fend  forth  fmoke,  nor  were  there  many  months 
in  which  it  did  not  throw  out  ftones,  fcoriae,  and  cin¬ 
ders  ;  which,  increafing  to  a  certain  degree,  were  ufual- 
ly  followed  by  lava ;  fo  that  from  the  year  1767  to 
1779  there  were  nine  eruptions,  fome  of  them  very  con- 
fiderable.  In  the  month  of  Auguft  that  year,  however, 
an  eruption  took  place,  which,  for  its  extraordinary  and 
terrible  appearance,  may  be  reckoned  among  the  moft 
remarkable  of  any  recorded  concerning  this  or  any  other 

Account  of  v°lc^no* 

th^C great  During  the  whole  month  of  July  the  mountain  con- 

cruption  in  tinned  in  a  ft  ate  of  fermentation.  Subterraneous  explo- 
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fmoke  were  thrown  up  with  great  violence,  fometimes  1 
with  red-hot  ftones,  icorise,  and  athes  •,  and  towards  the 
end  of  the  month  thefe  fymptoms  increafed  to  fuch  a 
degree  as  to  exhibit,  in  the  night-time,  the  moft  beau¬ 
tiful  fireworks  that  can  be  imagined. 

On  Thurfday  clh  Auguft  the  volcano  appeared  moft 
violently  agitated  \  a  white  and  fulphureous  fmoke  il- 
fued  continually  and  impetuoufiy  from  its  crater,  one 
puff  Teeming  to  impel  another  )  fo  that  a  mafs  of  them 
was  foou  accumulated,  to  appearance  four  times  the 
height  and  fize  of  the  volcano  itfelf.  Thefe  clouds  of 
fmoke  were  exceedingly  white,  fo  that  the  whole  re- 
fembled  an  immenfe  accumulation  of  bales  of  the  whiteft 
cotton.  In  the  midft  of  this  very  white  fmoke,  vaft 
quantities  of  ftones,  fcoriae,  and  afhes,  were  thrown  up 
to  the  height  of  2000  feet }  and  a  quantity  of  liquid 
lava,  feemingly  very  heavy,  was  lifted  up  juft  high 
enough  to  clear  the  rim  of  the  crater,  and  take  its  way 
down  the  fides  of  the  mountains.  This  lava,  having 
run  violently  for  fome  hours,  fuddenly  ceafed,  juft  be¬ 
fore  it  had  reached  the  cultivated  parts  of  the  mountain, 
near  four  miles  from  the  fpot  whence  it  iffued.  .  The 
heat,  all  this  day,  was  intolerable  at  the  towns  oi  Som- 
ma  and  Oltaiano  ,  and  was  fenfibly  felt  at  Palma  and 
Lauri,  which  are  much  farther  off.  Ileddilh  alhes  fell 
fo  thick  on  the  two  former,  that  the  air  was  darkened, 
and  that  objects  could  not  be  diftinguifhed  at  the  diltar.ee 
of  ten  feet.  Long  filaments  of  a  vitrified  matter,  like 
fpun  glafs,  were  mixed,  and  fell  with  thefe  allies  j  feve- 
ral  birds  in  cages  were  fuffocated,  and  the  leaves  of  the 
trees  in  the  neighbourhood  of  Somma  were  covered  with 
white  and  very  corrofive  fait.  .  6 

About  12  at  night,  on  the  7th,  the  fermentation  cfExtraor^ 
the  mountain  feemed  greatly  to  increafe.  Our  author  nary  effu- 
was  watching  the  motions  of  the  volcano  from  the  mole  fion  of  fire 
at  Naples,  which  has  a  full  view  of  it.  Several  glo~  p^ach  of" 
Ecus  piaurefque  effebls  had  been  obferved  from  the^  re-£ormy 
fleaion  of  the  deep  red  fire  within  the  crater  of  Vefu-  clouds, 
yius,  and  which  mounted  high^amongft  thofe  huge 
clouds  on  the  top  of  it  :  when  a  fummer  ftorm,  called 
in  that  country  a  tropca ,  came  on  fuddenly,  and  blend¬ 
ed  its  heavy  watery  clouds  with  the  fulphureous  and 
mineral  ones,  which  were  already  like  fo  many  other 
mountains  piled  up  on  the  top  of  the  volcano..  At  this 
moment  a  fountain  of  fire  was  (hot  up  to  an  incredible 
height,  calling  fo  bright  a  light,  that  the  fmalleft  ob¬ 
jects  were  clearly  diftinguilhable  at  any  place  within  fix 
miles  or  more  of  Vefuvius.  Lhe  black  ftormy  clouds, 
palling  fwiftly  over,  and  at  times  covering  the  whole  cr 
a  partTof  the  bright  column  of  fire,  at  other  times  clear¬ 
ing  away  and  giving  a  full  view  of  it,  with  the  various 
tints  produced  by  its  reverberated  light  on  the  white 
clouds  above  in  contrail  with  the  pale  flalhes  of  forked 
lightning  that  attended  the  tropea,  formed  fuch  a 
feene  as  no  power  of  art  can  exprefs.  One.  of  his  Sici¬ 
lian  majefty’s  gamekeepers,  who  was  out  in  the  fields 
near  Ottaiano  whilft  this  ftorm  was  at  its  height,  was 
furprifed  to  find  the  drops  of  rain  feald  his  face  and 
hands ;  a  phenomenon  probably  occafioned  by  the 
clouds  having  acquired  a  great  degree  of  heat  in  paffing 
through  the  above-mentioned  column  of  fire. 

On  the  8th,  the  mountain  was  quiet  till  towards  fix 
o’clock  in  the  evening,  when  a  great  fmoke  began  to 
gather  over  its  crater  >  and  about  an  hour  after  a  rum- 
b  •  bling 
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bling  fubterraneous  noife  was  heard  in  the  neighbour¬ 
hood  of  the  volcano  ,  the  ufual  throws  of  red-hot  ftones 
and  fcoriae  began  and  increafed  every  inftant.  The 
crater,  viewed  through  a  telefcope,  feemed  much  en¬ 
larged  by  the  violence  of  laft  night’s  explofions,  and  the 
little  mountain  on  the  top  was  entirely  gone.  About 
nine  o’clock  a  moft  violent  report  was  heard  at  Portici 
and  its  neighbourhood,  which  fhook  the  houfes  to  fuch 
a  degree  as  made  the  inhabitants  run  out  into  the 
ftreets.  Many  windows  were  broken,  and  walls  crack¬ 
ed  by  the  concuftion  of  the  air  on  this  occafion,  though 
the  noife  was  but  faintly  heard  at  Naples.  In  an  inftant 
a  fountain  of  liquid  tranfparent  fire  began  to  rife,  and 
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gradually  increafing,  arrived  at  laft  at  the  amazing 
height  of  ten  thoufand  feet  and  upwards.  Puffs  of 
fmoke,  as  black  as  can  poffibly  be  imagined,  fucceeded 
or.%  another  haftily,  and  accompanied  the  red-hot,  tranf¬ 
parent,  and  liquid  lava,  interrupting  its  fplendid  bright- 
nefs  here  and  there  by  patches  of  the  darkeft  hue. 
Within  thefe  puffs  of  fmoke,  at  the  very  moment  of 
emiflion,  a  bright  but  pale  ele&rical  fire  was  obferved 
playing  brifkly  about  in  zig-zag  lines.  The  wind  was 
fouth-weft,  and,  though  gentle,  was  fuflicient  to  carry 
thefe  puffs  of  fmoke  out  of  the  column  of  fire  ;  and  a 
collediion  of  them  by  degrees  formed  a  black  and  ex- 
tenfive  curtain  behind  it ;  in  other  parts  ,  of  the  fky  it 
was  perfectly  clear,  and  the  ftars  bright.  The  fiery 
fountain,  of  fuch  immenfe  magnitude,  on  the  dark 
ground  juft  mentioned,  made  the  fineft  contraft  imagi¬ 
nable  ;  and  the  blaze  of  it  reflected  from  the  furface  of 
the  fea,  which  was  at  that  time  perfectly  fmooth,  added 
greatly  to  this  fublime  view. 

The  lava,  mixed  with  ftones  and  fcoriae,  having  rifen 
to  the  amazing  height  already  mentioned,  was  partly 
directed  by  the  uTind  towards  Ottaiano,  and  partly  fall¬ 
ing,  ftill  red  hot  and  liquid,  upon  the  top  of  Vefuvius, 
covered  its  whole  cone,  part  of  that  of  the  fummit  of 
Somma,  and  the  valley  between  them.  The  falling 
matter,  being  nearly  as  inflamed  and  vivid  as  that  which 
was  continually  iffuing  frefli  from  the  crater,  formed 
with  it  one  complete  body  of  fire,  which  could  not  be 
lefs  than  two  miles  and  a  half  in  breadth,  and  of  the 
extraordinary  height  above  mentioned,  and  caft  a  heat  to 
the  diftance  of  at  leaft  fix  miles  round.  The  brafliwood 
on  the  mountain  of  Somma  was  foon  in  a  blaze,  and  the 
flame  of  it  being  of  a  different  colour  from  the  deep  red 
of  the  matter  thrown  out  by  the  volcano,  and  from  the 
filvery  blue  of  the  eledtrical  fire,  dill  added  to  the  con¬ 
traft  of  this  moft  extraordinary  feene. 

The  black  cloud,  increafing  greatly,  once  bent  to¬ 
wards  Naples,  and  threatened  the  city  with  fpeedy  de¬ 
finition  ;  for  it  was  charged  with  eledlrical  fire,  which 
kept  conftantly  darting  about  in  bright  zig-zag  lines. 
This  fire,  however,  rarely  quitted  the  cloud,  but  ulual- 
ly  returned  to  the  great  column  of  fire  whence  it  pro¬ 
ceeded  ;  though  once  or  twice  it  was  feen  to  fall  on  the 
top  of  Somma.  and  fet  fire  to  fome  dry  grafs  and  bufhes. 
Fortunately  the  wind  carried  back  the  cloud  juft  as  it 
reached  the  city,  and  had  begun  to  occafion  great 
alarm.  The  column  of  fire,  however,  ftill  continued, 
and  diffufed  fuch  a  ftrong  light,  that  the  moft  minute 
objedls  could  be  difeerned  at  the  diftance  of  ten  miles  or 
more  from  the  mountain.  Mr  Morris  informed  our  au¬ 
thor*  that  at  Sorrento,  which  is  IS  miles  diftant  from 


Vefuvius,  he  read  the  title-page  of  a  book  by  that  vol-  Vefuvius. 
canic  light.  v—  ' 

All  this  time  the  miferable  inhabitants  of  Ottaiano  0f 

were  involved  in  the  utmoft  diftrefs  and  danger  by  the  the  inhald- 
fliowers  of  ftones  which  fell  upon  them,  and  which,  had  tants  of 
the  eruption  continued  for  a  longer  time,  would  moft  Ottaian*. 
certainly  have  reduced  their  town  to  the  fame  fituation 
with  Herculaneum  and  Pompeii.  The  mountain  of 
Somma,  at  the  foot  of  which  the  town  of  Ottaiano  is 
fituated,  hides  Vefuvius  from  the  view  of  its  inhabi¬ 
tants  j  fo  that  till  the  eruption  became  confiderable  it 
was  not  vifible  to  them.  On  Sunday  night,  when  the 
noife  increafed,  and  the  fire  began  to  appear  above  the 
mountain  of  Somma,  many  of  the  inhabitants  flew  to 
the  churches,  and  others  were  preparing  to  quit  the 
town,  when  a  fudden  and  violent  report  was  heard  j 
foon  after  which  they  found  tkemfelves  involved  in  a 
thick  cloud  of  fmoke  and  allies  -y  a  horrid  cialhing  noife 
was  heard  in  the  air,  and  prefently  fell  a  vaft  lliower  of 
ftones  and  large  pieces  of  icoriae,  fome  of  which  were- 
of  the  diameter  of  feven  or  eight  feet,  which  mull  have 
weighed  more  than  1000  pounds  before  they  were  bro¬ 
ken,  as  fome  of  the  fragments  which  Sir  William  Ha¬ 
milton  found  in  the  ftreets  ftill  weighed  upwards  ol  6a 
pounds.  When  thefe  large  vitrified  maffes  either  lfruck 
againft  one  another  in  the  air,  or  fell  on  the  ground, 
they  broke  in  many  pieces,  and  covered  a  large  fpace  of 
ground  with  vivid  fparks  of  fire,  which  communicated 
their  heat  to  every  thing  that  was  combuftible.  Thefe 
maffes  were  formed  of  the  liquid  lava  j  the  exterior 
parts  of  which  were  become  black  and  porous  by  cool¬ 
ing  in  their  fall  through  fuch  a  vaft  fpace  j.  whilft  the 
interior  parts,  lefs  expofed,  retained  an  extreme  heat» 
and  were  perfectly-  red. 

In  an  inftant  the  town  and  country  about  it  was  on 
fire  in.  many  parts,  for  there  were  feverai  ftraw  huts  in 
the  vineyards,  which  had  been  eredled  for  the  watch¬ 
men  of  the  grapes  ;  all  of  which  were  burnt.  A  great 
magazine  of  wood  in  the  heart  of  the  town  was  all  in  a. 
blaze  ;  and  had  there  been  much  wind,  the  flames  muft 
have  fpread  univerfally,  and  all  the  inhabitants  would 
have  been  burnt  in  their  houfes  j  for  it  was  impofiible 
for  them  to  ftir  out.  Some,  who  attempted  it  with  pil¬ 
lows,  .tables,  chairs,  the  tops  of  wine  calks,  &c.  on 
their  heads,  were  either  knocked  down  or  foon  driven 
back  to  their  clofe  quarters  under  arches  and.  in  the  cel¬ 
lars  of  their  houfes.  Many  were  wounded,  but  only 
two  perfons  died  of  their  wounds. 

To  add  to  the  horror  of  the  feene,  inceffant  volcanic 
lightning  was  whifking  about  the  black  cloud  that  fur- 
rounded  them,  and  the  fulphureous  fmell  and  heat 
would  fcarcely  allow  them  to  draw  their  breath.  In 
this  dreadful  fituation  they  remained  about  2J  minutes, 
whea  the  volcanic  ftorm  ceafed  all  at  once,  and  Vefu¬ 
vius  remained  fullen  and  filent. 

Some  time  after  the  eruption  had  ceafed,  the  air  con-  9 
tinued  greatly  impregnated  with  eledlrical  matter.  The ^a^0f 
duke  of  Cottofiano  told  our  author,  that  having,  about  ieJtrjc  mat-.; 
half  an  hour  after  the  great  eruption  had  ceafed,  held  a  ter  in  the 
Leyden  bottle,  armed  with  a  pointed  wire,  out  at  his  air. 
window  at  Naples,  it  foon  became  confiderably  charged. 

But  whilft  the  eruption  was  in  force,  its  appearance  was 
too  alarming  to  allow  one  to  think  of  luch  experiments. 

—He  was  informed  alfo  by  the  prince  of  Monte  Mileto, 
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that  his  fon,  the  duke  of  Popoli,  who  was  at  Monte 
J  Mileto  the  8th  of  Auguft,  had  been  alarmed  by  the 
Ihower  of  cinders  that  fell  there  ;  fome  of  which  he  had 
fent  to  Naples  weighing  two  ounces  ;  and  that  (tones  of 
an  ounce  weight  had  fallen  upon  an  eftate  of  his  ten 
miles  farther  off.  Monte  Mileto  is  about  30  miles 
from  the  volcano.  The  abbe  Cagliani  alfo  related,  that 
his  filter,  a  nun  in  a  convent  at  Manfredonia,  had  writ¬ 
ten  to  inquire  after  him,  imagining  that  Naples  mult 
have  been  deftroyed,  when  they,  at  fo  great  a  diftance, 
had  been  alarmed  by  a  Ihower  of  a(hes  which  fell  on  the 
city  at  11  o’clock  at  night,  fo  much  as  to  open  all  the 
churches,  and  go  to  prayers.  As  the  great  eruption 
happened  at  nine  o’clock,  thefe  alhes  muft  have  travel¬ 
led  100  miles  in  the  (pace  of  two  hours. 

Nothing  could  be  more  difmal  than  the  appearance 
of  Ottaiano  after  this  eruption.  The  houfes  were  un¬ 
roofed,  half  buried  under  the  black  fcoriae  and  allies  ; 
all  the  windows  towards  the  mountain  were  broken, 
and  fome  of  the  houfes  themfelves  burnt ;  the  ftreets 
choked  up  with  allies,  in  fome  narrow  places  not  lefs 
than  four  feet  thick  ;  and  a  fewT  of  the  inhabitants  who 
had  juft  returned,  were  employed  in  clearing  them 
away,  and  piling  them  up  in  hillocks,  to  get  at  their 
ruined  houfes.  The  palace  of  the  prince  of  Ottaiano  is 
fituated  on  an  eminence  above  the  town,  and  nearer  the 
mountain.  The  fteps  leading  up  to  it  were  deeply  co¬ 
vered  with  volcanic  matter  ;  the  roof  was  totally  de¬ 
ftroyed,  and  the  windows  broken,  but  the  houfe  itfelf, 
being  ftrongly  built,  had  not  fuffered  much. 

An  incredible  number  of  fragments  of  lava  were 
thrown  out  daring  the  eruption,  fome  of  which  were  of 
immenle  magnitude.  The  large!!  meafured  by  Sir  Wil¬ 
liam  Hamilton  was  108  feet  in  circumference  and  17 
in  height.  This  wras  thrown  at  leaft  a  quarter  of  a  mile 
clear  of  the  mouth  of  the  volcano.  Another,  66  feet 
in  circumference  and  1 9  in  height,  being  nearly  of  a 
fpherical  figure,  was  thrown  out  at  the  fame  time,  and 
lay  near  the  former.  This  lafl  had  the  marks  of  being 
rounded,  nay  almoft  polifhed,  by  continual  rolling  in 
torrents  or  on  the  fea-lhore.  Our  author  conjeflures 
that  it  might  be  a  fpherical  volcanic  fait,  fuch  as  that 
of  45  feet  in  circumference  mentioned  by  M.  de  St 
Fond,  in  his  Treatife  of  Extinguilhed  Volcanoes.  A 
third  of  16  feet  in  height  and  92  in  circumference  was 
thrown  much  farther,  and  lay  in  the  valley  between 
Vefuvius  and  the  Hermitage.  It  appeared  alfo,  from 
the  large  fragments  that  furrounded  this  mafs,  that  it 
had  beea  much  larger  while  in  the  air. 

Vefuvius  continued  to  emit  fmoke  for  a  confiderable 
time  after  this  great  eruption,  fo  that  our  author  was 
apprehenfive  that  another  would  foon  enfue  ;  but  from 
that  time  nothing  comparable  to  the  above  has  taken 
place.  From  the  time  of  this  great  eruption  to  the 
year  1784  our  author  kept  an  exaft  diary  of  the  opera¬ 
tions  of  Vefuvius,  with  drawings,  fhowing,  by  the 
quantity  of  fmoke,  the  degree  of  fermentation  within 
the  volcano.  The  operations  of  the  fubterraneous  fire, 
however,  appear  to  be  very  capricious  and  uncertain. 
One  day  there  is  the  appearance  of  a  violent  fer¬ 
mentation,  and  the  next  every  thing  is  tranquil  ;  but 
whenever  there  has  been  a  confiderable  ejection  of  fcoriae 
and  cinders,  it  has  been  a  conftant  obfervation,  that  the 
iaya  foon  made  its  appearance,  either  by  boiling  over  the 
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crater,  or  forcing  its  way  through  the  crevices  in  the  Ve 
conical  part  of  the  mountain.  An  eruption  took  place 
in  the  month  of  November  1  784,  and  continued  for  fome  , 
time,  but  without  any  remarkable  circuCiftance. 

VETCH.  See  Vicia,  Botany  Index. 

VETERAN,  among  the  ancient  Romans,  an  appel¬ 
lation  given  to  a  foldier  grown  old  in  the  fervice,  or 
who  had  made  a  certain  number  of  campaigns. 

VETERINARY  art.  See  Farriery. 

VEXILLUM,  in  Botany  ;  the  upper  petal  of  a  pea- 
bloom,  or  buttertly-lhaped  dower,  which  is  generally 
larger  than  any  of  the  others. 

VIALES,  in  mythology,  a  name  given  among  the 
Romans  to  the  gods  who  had  the  care  and  guard  of  the 
roads  and  highways. 

VIATIC  DM,  in  Roman  antiquity,  an  appellation 
given  in  common  to  all  officers  of  any  of  the  magi¬ 
strates  ;  as  liflors ,  accenji ,  fcribes ,  criers . 

VIBEX,  is  fomctimes  ufed  by  phylicians,  for  a  black 
and  blue  fpot  in  the  Ikin  occafioned  by  an  efflux  or  ex- 
travafation  of  blood. 

VIBRATION,  in  Mechanics ,  a  regular,  reciprocal 
motion  of  a  body,  as  a  pendulum. 

VIBURNUM,  a  genus  of  plants  of  the  clafs  pentan- 
dria  ;  and  in  the  natural  fyftem  arranged  under  the  43d 
order,  Dumofce.  See  Botany  Index. 

VICAR,  a  perfon  appointed  as  deputy  to  another,  to 
perform  his  fun&ions  in  his  abfcnce,  and  under  his  au¬ 
thority. 

Vicar,  in  the  canon-law,  denotes  a  prieft  of  a  parilh, 
the  predial  tithes  whereof  are  impropriated  or  appropri¬ 
ated;  that  is,  belong  either  to  a  chapter,  religious 
houfe,  &c.  or  to  a  layman  who  receives  them,  and  only 
allows  the  vicar  the  fmall  tithes,  or  a  convenient  falary. 

See  the  article  PARSON  and  Vicar. 

VICE,  in  ethics,  is  ordinarily  defined  an  elective 
habit,  denoting  either  an  excefs  or  defied  from  the  juft 
medium  wherein  virtue  is  placed. 

Vice,  in  fmithery  and  other  arts  converfant  in  me¬ 
tals,  a  machine  or  inftrument  ferving  to  hold  fall  any 
thing  they  are  at  w'ork  upon,  whether  it  is  to  be  beaten, 
filed,  or  rivetted. 

Vice  is  alfo  ufed  in  the  compofition  of  divers  words 
to  denote  the  relation  of  fomething  that  comes  inftead 
or  in  the  place  of  another ;  as  vice-admiral,  vice-chan¬ 
cellor,  &c.  are  officers  who  take  place  in  the  abfence  of 
admirals,  &c. 

VICEKOY,  a  governor  of  a  kingdom,  who  com¬ 
mands  in  the  name  and  inftead  of  a  king,  with  full  and 
fovereign  authority. 

VICIA,  a  genus  of  plants  of  the  clafs  diadelphia  ; 
and  in  the  natural  fyftem  arranged  under  the  3  2d  order, 
Papilionacece.  See  Botany  Index. 

VICISSITUDE,  the  regular  fucceffion  of  one  thing 
after  another  ;  as  the  viciflitude  of  day  and  night,  of 
the  feafons,  &c. 

VICTIM,  denotes  a  facrifice  offered  to.  fome  deity, 
of  a  living  creature,  as  a  man  or  beaft,  which  is  flain  to 
,  appeafe  his  wrath,  or  to  obtain  fome  favour. 

VICTOR,  Sextus  Aurelius,  a  Roman  hiftorian, 
who  flourilhed  under  the  emperors  Conftantius  and  Ju¬ 
lian  ;  as  we  learn  from  many  paffages  in  his  own  writ¬ 
ings,  and  alfo  from  Ammianus  Marcellinus.  This  hif¬ 
torian  relates,  that  Conftantius  made  him  conful,  and 

honoured 
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Victory  honoured  him  with  a  brazen  ftatue,  on  account  of  his 
II  excellent  qualifications  ;  although,  as  he  owns  of  him- 
Vienna.  was  born  ;n  an  0bfcurc  village,  and  of  poor  and 

illiterate  parents.  It  is  commonly  believed  that  he  was 
an  African  :  it  is  certain,  that  he  dwells  much  upon 
the  praifes  of  that  country,  which  he  calls  the  glory  of 
the  earth  ;  dccus  terrarum.  Two  books  of  his  are  ex¬ 
tant  in  the  hiftorical  way  :  one  De  viris  illujlribus  urbis 
Romce ;  the  other,  De  Ccefaribus ;  to  which  is  prefixed 
Libellus  de  origin e  gentis  Romance.  The  whole  makes 
an  abridged  hiftory  of  Rome,  from  its  foundation  down 
to  the  reign  of  Julian  inclufive. 

VICTORY,  the  overthrow  or  defeat  of  an  enemy  in 
war  or  combat. 

Victory,  in  Pagan  worfhip,  is  reprefen  ted  by  He- 
fiod  as  the  daughter  of  Styx  and  Pallas ;  and  Varro 
calls  her  the  daughter  of  Heaven  and  Earth .  The  Ro¬ 
mans  eredled  a  temple  to  her,  where  they  prayed  to  the 
gods  to  give  fuccefs  to  their  arms.  They  painted  her 
in  the  form  of  a  woman,  clad  in  cloth  of  gold.  In 
fome  medals,  (he  is  reprefented  with  wings  flying 
through  the  air,  holding  a  laurel  crown  in  one  hand  and 
a  palm  in  the  other ;  but  in  other  medals,  (he  is  feen 
Handing  upon  a  globe,  with  the  fame  crown  and  branch 
of  palm. 

VIDA,  Marcus  Hieronymus,  bifhop  of  Alva,  in 
Montferrat,  and  one  of  the  mod  excellent  Latin  poets 
that  have  appeared  fince  the  Auguftan  age,  was  born  at 
Cremona  in  1470.  Having  diftinguiflied  himfelf  by  his 
learning  and  tafte  for  literature,  he  was  made  bifhop  of 
Alva  in  1552.  After  continuing  two  years  with  Pope 
Clement  VII.  at  Rome,  he  went  to  refide  upon  his  fee  5 
where,  for  30  years,  he  performed  all  the  offices  of  a 
good  bifhop  and  a  good  man  ;  and  though  he  was  mild, 
gentle,  and  full  of  goodnefs,  "he  was  fo  far  from  want- 
ing  fpirit,  that  when  the  city  of  Alva  was  befieged  by 
the  French,  he  ufed  all  poflible  means  to  prevent  its 
being  given  up,  by  ftrenuoufly  exhorting  the  people, 
and,  when  provifions  were  fcarce,  by  fupplying  them  at 
his  own  expence.  His  Poetics,  and  poem  on  the  filk- 
worm,  pafs  for  his  mafterpiece  ;  his  poem  on  the  game 
of  chefs  is  alfo  greatly  admired.  He  alfo  wrote  hymns, 
eclogues,  and  a  poem  entitled  Chrijliados  in  fix  books  j 
all  which  are  in  Latin,  and  have  gained  him  a  great  re¬ 
putation.  His  works  in  profe  confift  of  dialogues,  fy- 
nodical  conftitutions,  letters,  and  other  pieces.  He  died 
in  1566,  foon  after  being  made  bifhop  of  Cremona. 

VIENNA,  the  capital  of  the  circle  of  Auftria,  in 
Germany,  and  of  the  whole  German  empire,  is  the  place 
where  the  emperor  refides.  The  city  itfelf  is  not  of  very 
great  extent;  nor  can  it  be  enlarged,  it  being  limited 
by  a  very  ftrong  fortification  ;  but  it  is  very  populous. 
The  ftreets,  in  general,  are  narrow,  and  the  houfes  built 
high.  Some  of  the  public  buildings  are  magnificent  \ 
but  they  appear  externally  to  no  great  advantage,  on  ac¬ 
count  of  the  narrownefs  of  the  ftreets.  The  chief  of 
them  are  the  imperial  palace,  the  library,  and  the  mu- 
feum  ;  the  palaces  of  the  princes  Lichtenflein,  Eugene, 
See.  Vienna  was  twice  ineffe&ually  befieged  by  the 
Turks  \  namely,  in  1589  and  1683.  At  the  latter  pe¬ 
riod,  the  fiege  was  raifed  by  John  Sobiefki,  king  of  Po¬ 
land,  who  totally  defeated  the  Turkilh  army  before  the 
walls  of  this  place.  There  is  no  great  danger  that  Vien¬ 
na  will  ever  again  be  fubje&ed  to  the  inconveniences  of 
a  fiege.  Yet,  in  cafe  that  fhould  happen,  a  meafure  has 
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been  taken,  which  will  prevent  the  necefiity  of  deftroy-  Vienna, 
ing  the  fuburbs ;  namely,  no  houfes  without  the  walls  vigil. 
are  allowed  to  be  built  nearer  to  the  glacis  than  600  v~™ 

yards  j  fo  that  there  is  a  circular  field  of  that  breadth 
all  round  the  town,,  which,  exclufive  of  the  advantage 
above-mentioned,  has  a  very  beautiful  and  falutary  ef- 
fe6h  Thefe  magnificent  fuburbs,  and  the  town  together, 
are  Laid  to  contain  above  300,000  inhabitants  ;  yet  the 
former  are  not  near  fo  populous,  in  proportion  to  their 
fize,  as  the  town  ;  becaufe  many  houfes  in  the  fuburbs 
have  extenfive  gardens  belonging  to  them,  and  many  fa¬ 
milies,  who  live  during  the  winter  within  the  fortifica¬ 
tions,  fpend  the  fummer  in  the  fuburbs.  The  cathedral 
is  built  of  free-ftone,  is  114  yards  long,  and  48  broad, 
and  the  fteeple  is  447  feet  high.  Inftead  of  a  weather¬ 
cock  there  was  a  Turkilh  crefcent,  in  memory  of  the 
fiege  in  1589;  but,  after  the  fecond  fiege  in  1683,  it  was 
changed  for  a  golden  crofs,  which  three.,  months  after 
was  thrown  down  by  a  ftorm.  At  prefen t  there  is  a 
black  fpread  eagle,  over  which  is  a  gilded  crofs.  Join¬ 
ing  to  this  church  is  the  archbilhop’s  palace,  the  front  of 
which  is  very  fine.  The  univerfity  had  feveral  thoufand 
ftudents,  who,  when  this  city  was  befieged,  mounted 
guard,  as  they  did  alfo  in  1741.  Befide  this,  there  is 
the  academy  of  Lower  Auftria  ;  and  the  archducal  lib¬ 
rary  is  much  frequented  by  foreigners,  as  it  contains  a- 
bove  100,000  printed  books,  and  10,000  manuferipts. 

The  academy  of  painting  is  remarkable  for  the  fine  pic¬ 
tures  it  produces.  The  archducal  treafury,  and  a  cabi¬ 
net  of  curiofities  of  the  houfe  of  Auftria,  are  great  rari¬ 
ties.  The  inhabitants,  in  general,  live  in  a  fplendid 
manner  ;  and  people  of  diftin&ion  have  all  forts  of  wines 
at  their  tables,  which  they  are  very  free  with  to  foreign¬ 
ers.  There  is  a  fort  of  harbour  on  the  Danube,  where 
there  are  magazines  of  naval  ftores,  and  Ihips  have  been 
fitted  out  to  ferve  on  that  river  againft  the  Turks.  Vien¬ 
na  is  an  archbilhop’s  fee.  It  is  feated  at  the  place  where 
the  river  Vienna  or  Wein,  falls  into  the  Danube,  33 
miles  weft  of  Prelburgh,  350  north-north-eaft  of  Rome, 

520  fouth-eaft  by  fouth  of  Amfterdam,  565  eaft  of  Paris, 
and  680  eaft-fouth  eaft  of  London.  E.  Long.  16.  28. 

N.  Lat.  48.  13. 

VIGIL,  in  church  hiftory,  is  the  eve  or  next  day  be- 
before  any  folemn  feaft  ;  becaufe  then  Chriftians  were 
wont  to  watch,  faft,  and  pray,  in  their  churches. 

VIGILS  of  Plants ,  a  term  under  which  botanifts  com¬ 
prehend  the  precife  time  of  the  day  in  which  the  flowers 
of  different  plants  open,  expand,  and  (hut. 

As  all  plants  do  not  flower  in  the  fame  feafon,  or 
month ;  in  like  manner,  thofe  which  flower  the  fame 
day,  in  the  fame  place,  do  not  open  and  ftiut  precifely 
at  the  fame  hour.  Some  open  in  the  morning,  as  the 
lip  flowers,  and  compound  flowers  with  flat  fpreading 
petals  ;  others  at  noon,  as  the  mallows  ;  and  a  third  fet 
in  the  evening,  or  after  funfet,  as  fome  geraniums  and 
opuntias  :  the  hour  of  (hutting  is  equally  determined. 

Of  thofe  which  open  in  the  morning,  fome  (hut  foon  af¬ 
ter,  while  others  remain  expanded  till  night. 

The  hours  of  opening,  like  the  time  of  flowering,  feem 
to  vary,  according  to  the  fpecies  of  the  plant,  the  tem¬ 
perature  of  the  climate,  and  that  of  the  feafon.  Flowers, 
wdiofe  extreme  delicacy  w’ould  be  hurt  by  the  ftrong  im- 
preftions  of  an  ardent  fun,  do  not  open  till  night  ;  thofe 
which  require  a  moderate  -degree  of  heat  to  elevate  their 
juices^  in  other  words,  whofe  juices  do  not  rife  but  in 
4  B  the 


V  I  L  t  562  3  V  I  L 


Vigil 

U 

Villenage. 


the  morning  or  evening,  do  not  expand  till  then  ;  whilft 
thofe  which  need  a  more  lively  heat  for  the' fame  pur- 
pofe,  expand  at  noon,  when  the  fun  is  in  his  meridian 
llrengtb.  Hence  it  is,  that  the  heat  of  the  air  being 
greater  betwixt  the  tropics  than  elfewhere,  plants  which 
are  tranfported  from  thofe  climates  into  the  cold  or  tem¬ 
perate  climates  of  Europe,  expand  their  flowers  much 
later  than  in  their  native  foil.  Thus,  a  flower  which 
opens  in  fummer  at  fix  o’clock  in  the  morning  at  Sene¬ 
gal,  will  not  open  at  the  fame  feafon  in  France  and  Eng¬ 
land  till  eight  or  nine,  nor  in  Sweden  till  ten. 

Linnaeus  diltinguilhes  by  the  general  name  of folar 
(< fiores folares )  all  thofe  flowers  which  obfervc  a  deter¬ 
minate  time  in  opening  and  fhutting.  Thefe  flowers  are 
again  divided,  from  certain  circumflances,  into  three  fpe- 
cies,  or  kinds : 

Equinoctial  flowers  {Jlores  eequinoBiales)  are  fucli  as 
open  and  fhut  at  all  feaions,  at  a  certain  fixed  or  deter¬ 
minate  hour. 

Tropical  flowers  ( /lores  tropici')  are  fuch  whofe  hour 
of  opening  is  not  fixed  at  all  leafons,  but  accelerated  or 
retarded  according  a*s  the  length  of  the  day  is  increafed 
or  diminiflied. 

Meteorous  flowers  ( Jlores  meteoric/ )  are  fuch  whofe 
hour  of  expanfion  depends  upon  the  dry  or  humid  flate 
of  the  air,  and  the  greater  or  lefs  preflure  of  the  atmo- 
fphere.  O*  this  kind  is  the  Siberian  fow-thiflle,  which 
fhuts  at  night  if  the  enfuing  day  is  to  be  clear  and  ferene, 
and  opens  if  it  is  to  be  cloudy  and  rainy.  In  like  man¬ 
ner  the  African  marigold,  which  in  dry  ferene  weather 
opens  at  fix  or  feven  in  the  morning,  and  (huts  at  four 
o’clock  in  the  afternoon,  is  a  fure  indication  that  rain 
will  fall  during  the  courfe  of  the  day.  when  it  continues 
fhut  after  feven. 

VIGO,  a  fea  port  t'own  of  Galicia  in  Spain,  with  an 
old  caflle  and  a  fort.  It  is  feated  in  a  fertile  country  by 
the  fea-fide.  It  was  rendered  famous  by  a  fea-fight  be¬ 
tween  the  confederate  fleet  commanded  by  Sir  George 
Rook,  and  a  fquadron  of  French  men  of  war,  while  the 
duke  of  Ormond  with  a  body  of  la$d  forces  drove  the 
Spaniards  from  the  caftles  which  defended  the  harbour. 
Admiral  Hopfon  having  with  infinite  danger  broken 
through  the  boom  made  acrofs  the  mouth  of  the  har¬ 
bour,  the  Englifh  took  four  galleons  and  five  large  men 
of  war,  and  the  Dutch  five  galleons  and  one  man  of 
war.  Four  galleons,  with  14  men  of  war,  were  deftroy- 
ed,  with  abundance  of  plate  and  other  rich  effeCts.  W. 
Long.  8.  21.  N.  Lat.  42.  3. 

VILLA  Franca,  the  name  of  feveral  towns  •,  one 
in  Piedmont,  three  miles  eaft  of  Nice  5  another  of  Cata¬ 
lonia,  18  miles  weft  of  Barcelona  ;  a  third,  the  capital 
of  St  Michael,  one  of  the  Azores  ;  and  a  fourth,  a 
town  of  Eftremadura  in  Spain,  57  miles  fouth  eaft  of 
Salamanca. 

VILLAGE,  an  aflfembhge  of  houfes  inhabited  chiefly 
by  peafants  and  farmers,  and  having  no  market,  where¬ 
by  it  is  diftinguiftied  from  a  town.  The  word  is  French, 
formed  of  vil  or  vilis,  “  low,  mean,  contemptible  or 
rather,  from  the  Latin  villa,  a  country-houfe  or  farm. 

VILLAIN,  or  Villein,  in  our  ancient  cuftoms,  de¬ 
notes  a  man  of  fervile  or  bafe  condition,  viz.  a  bondman 
or  fervant. 

VILLENAGE,  in  Law,  The  folk-land  or  eft  sites 
held  in  villenage,  wTas  a  fpecies  of  tenure  neither  ftriCtly 
feodal,  Norman,  or  Saxon  3  but  mixed  and  compounded 


of  them  all ;  and  which  alfo,  on  account  of  the  heriots  Villenage* 
that  ufually  attend  it,  may  feem  to  have  lbmewhat  Dan-  '"“’v-  ’  r 
iflr  in  its  compofition.  Under  the  Saxon  government 
there  were,  as  Sir  William  Temple  fpeaks,  a  fort  of 
people  in  a  condition  of  downright  fervitude,  ufed  and 
employed  in  the  moft  fervile  works,  and  belonging,  both 
they,  their  children,  and  effects,  to  the  lord1  of  the  foil, 
like  the  reft  of  the  cattle  or  ftock  upon  it.  Theie  feem 
to  have  been  thofe  who  held  what  was  called  the  fo/k~- 
land ,  from  which  they  were  removeable  at  the  lord’s  plea- 
fure.  On  the  arrival  of  the  Normans  here,  it  feems  not 
improbable,  that  they,  who  were  ftrangers  to  any  other 
than  a  feodal  ftate,  might  give  fome  Tparks  of  enfran- 
chifement  to  fuch  wretched  perfons  as  fell  to  their  fharfc' 
by  admitting  them,  as  well  as  others,  to  the  oath  of 
fealty  *,  which  conferred  a  right  of  protection,  and  raif- 
ed  the  tenant  to  a  kind  of  eftate  fuperior  to  downright 
flavery,  but  inferior  to  every  other  condition.  This  they 
called  villenage ,  and  the  tenants  villeins, 

Thefe  villeins,  belonging  principally  to  lords  of  ma¬ 
nors,  were  either  villeins  regardant ,  that  is,  annexed  to 
the  manor  or  land  :  or  elfe  they  were  in  grofs,  or  at 
large,  that  is,  annexed  to  the  perfon  of  the  lord,  and 
transferable  by  deed  from  one  owner  to  another.  They 
could  net  leave  their  lord  without  his  permiftion  •  but, 
if  they  tan  away,  or  vrere  purloined  from  him,  might 
be  claimed  and  recoveied  by  aCtion,  like  beafts  or  oilier 
chattels.  They  held  indeed  fmall  portions  of  land  by 
way  of  fuftaining  themfelves  and  families  :  but  it  was  at 
the  mere  will  of  the  lord,  who  might  dlfpofiefs  them 
whenever  he  pleafed  *,  and  it  was  upon  viiiein  fervices, 
that  is,  to  carry  out  dung,  to  hedge  and  ditch  the  lord’s 
demefnes,  and  any  other  the  meaneft  oftices  :  and  their 
lervices  were  not  only  bafe,  but  uncertain  both  as  to 
their  time  and  quantity. 

A  villein  could  acquire  no  property  either  in  lands  of 
goods:  if  he  purchafed  either,  the  lord  might  feize  them 
to  his  own  ufe  *,  unlefs  he  contrived  to  dilpofe  of  them 
again  before  the  lord  had  feized  them,  for  the  lord  had' 
then  loft  his  opportunity. 

in  many  places  alio  a  fine  was  payable  to  the  lord,  if 
the  villein  prefumed  to  marry  his  daughter  to  any  one 
with  leave  from  the  lord  ;  and,  by  the  common  law,  the 
lord  might  alfo  bring  an  aCtion  againft  the  hufband  for 
damages  in  thus  purloining  his  property.  For  the  child¬ 
ren  of  villeins  were  alfo  in  the  fame  ftate  of  bondage 
with  their  parents  ;  whence  they  were  called  in  Latin 
nativi ,  which  gave  rife  to  the  female  appellation  of  a 
villein,  who  was  called  a  neife.  In  cafe  of  a  marriage 
between  a  freeman  and  a  neift?,  or  a  villein  and  a  free- 
woman,  the  iflue  followed  the  condition  of  the  father, 
being  free  if  he  was  free,  and  a- villein  if  he  was  villein,, 
contrary  to  the  maxim  of  the  civil  law,  that  partus  fe- 
quitur  ventrem.  But  no  baftard  could  be  born  a  villein, 
becaufe  by  another  maxim  of  our  law  he  is  nullius  f  lilts; 
and  as  he  can  gain  nothing  by  inheritance,  it  were  hard 
that  he  ftiould  lofe  his  natural  freedom  by  it.  The  law, 
however,  protected  the  perfons  of  villeins  againft  atroci¬ 
ous  injuries  of  the  lord  :  for  he  might  not  kill  or  maim 
his  villein  \  though  he  might  beat  him  with  impunity. 

Villeins  might  be  enfranchifed  by  manumifiion.  In 
procefs  of  time  they  gained  confiderable  ground  on  their 
lords ;  and  in  particular  ftrengthened  the  tenure  of  their 
eftates  to  that  degree,  that  they  came  to  have  in  them 
an  intereft  in  many  places  full  as  good,  in  others  better 
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Village,  than  their  lords.  For  the  good  nature  and  benevolence 

u— y— — '  Df  many  iorcls  of  manors  having,  time  out  of  mind,  per¬ 
mitted  their  villeins  and  their  children  to  enjoy  their  pof- 
feflions  without  interruption,  in  a  regular  courfe  of  de- 
fcent,  the  common  law,  of  which  cuftom  is  the  life,  now 
gave  them  title  to  prefcribe  .againft  their  lords  3  and,  on' 
performance  of  the  fame  fervices,  to  hold  their  lands,  in 
1  pi te  of  any  determination  of  the  lord’s  will.  For  though 
in  general  they  are  hill  faid  to  hold  their  eftates  at  the 
will  of  the  lord,  yet  it  is  fuch  a  will  as  is  agreeable  to  the 
cuftom  of  the  manor 3  which  cuftoms  are  preserved  and  evi¬ 
denced  by  the  rolls  of  the  feveral  courts-baron  in  which 
they  are  entered,  or  kept  on  font  by  the  conftant  imme¬ 
morial  ufage.  of  the  feveral  manors  in  which  the  lands 
lie.  And  as  fuch  tenants  had  nothing  to  ftiow  for  their 
eftates  but  thofe  cuftoms,  and  admiftions  in  purfuance  of 
them,  entered  on  thefe  rolls,  or  the  copies  of  fuch  en¬ 
tries  witnefted  by  the  fteward,  they  now  began  to  be 
called  tenants  by  copy  of  court-roll ,  and  their  tenure  it- 
felf  a  copyhold. 

Privileged  VlLLENAGE,  a  fpecies  of  tenure  otherwife 
called  villein-facade.  See  Tenure. 

Ancient  demefne  conufts  of  thofe  lands  or  manors 
which,  though  now  perhaps  granted  out  to  private  fub- 
je£ts,  were  aSually  in  the  hands  of  the  crown  in  the  time 
of  .Edward  the  Confeffbr,  or  William  the  Conqueror  3 
and  fo  appear  to  have  been,  by  the  great  furvey  in  the 
exchequer,  called  the  doopif day-book.  The  tenants  of 
thefe  lands,  under  the  crown,,  were  not  all  of  the  fame 
order  or  degree.  Some  of  them,  as  Britton  teftifies, 
continued  for  a  long  time  pure  and  abfolute  villeins,  de¬ 
pendent  on  the  will  of  the  lord  3  and  common  copy¬ 
holders  in  only  a  few  points.  Others  were  in  a  great 
meafure  enfraneftifed  by  the  royal  favour  3  being  only 
bound  in  refpedt  of  their  lands  to  perform  fome  of  the 
better  fort  of  villein-fervices,  but  thofe  determinate  and 
certain  3  as,  to  plough  the  king’s  land  for  fo  many  days, 
to  fupply  his  court  with  fuch  a  quantity  of  prowfions, 
and  the  like  ;  all  of  which  are  now  changed  into  pecu¬ 
niary  rents  :  and  in  confideration  hereof  they  had  many 
immunities  and  privileges  granted  to  them*,  as,  to  try  the 
right  of  their  property  in  a  peculiar  court  of  their  own, 
Called  a  court  of  ancient  demefne%  by  a  peculiar  procefs 
denominated  a  writ  of  right  clofe  3  not  to  pay  toll  or 
taxes  3  not  to  contribute  to  the  expences  of  knights  of 
the  (hire  3  not  to  be  put  on  juries,  and  the  like. 

Thefe  tenants  therefore,  though  their  tenure  be  abso¬ 
lutely  copyhold,  yet  have  an  intereft  equivalent  to  a 
freehold  :  for  though  their  fervices  were  of  a  bafe  and 
and  vi  lie  no  us  original,  yet  the  tenants  were  efteemed  in 
all  others  refpe&s  to  he  highly  privileged  villeins  3  and 
efpecially  for  that  their  fervices  were  fixed  and  determi¬ 
nate,  and  that  they  could  not  be  compelled  (like  pure  vil¬ 
leins)  to  relinquish  thofe  tenements  at  the  lords’s  will,  or 
to  hold  them  againft  their  own  :  et  uleo  (fays  Bra&on) 
dicuntur  liberi. 

Lands  holding  by  this  tenure  are  therefore  a  fpecies 
of  copyhold,  and  as  fuch  preferved  and  exempted  from 
the  operation  of  the  ftatute  of  Charles  II.  Yet  they  dif¬ 
fer  from  common  copyholds,  principally  in  the  privi¬ 
leges  before  mentioned  :  as  alfo  they  differ  from  free¬ 
holders  by  one  efpecial  mark  and  tin&ure  of  villenage, 
noted  by  Bradlon,  and  remaining  to  this  day  3  viz.  that 
they  cannot  be  conveyed  from  man  to  man  by  the  gene¬ 
ral  common-law  conveyances  of  feoffment,  and  the  reft  3 
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but  muft  pafs  by  furrender  to  the  lord  or  his  fteward,  in 
the  manner  of  common  copyholds:  yet  with  the  differ- 
ence,  that,  in  the  furrenders  of  thefe  lands  in  ancient  de- 
mefne,  it  is  not  ufed  to  fay,  “  to  hold  at  the  will  of  their 
lord,”  in  their  copies  3  but  only,  “  to  hold  according  to 
the  cuftom  of  the  manor.” 

VILLI,  among  botanifts,  a  kind  of  down  like  fhort 
hair,  with  which  fome  trees  abound. 

VILLOSE,  or  Villous,  fomething  abounding  with 
villi  or  fibres  like  fhort  hair  3  fuch  is  one  of  the  coats  of 
the  ftomach. 

VINCA,  a  genus  of  plants  of  the  clafs  pentandria  j 
and  in  the  natural  fyftem  arranged  under  the  30th  or¬ 
der,  Contortce.  -See  BOTANY  Index . 

St  VINCENT,  one  of  the  windward  Caribbee 
iflands,  which  received  its  name  from  being  difeovered 
on  the  2  2d  of  January,  the  feaft  of  that  Saint.  It  is  in¬ 
habited  by  a  race  of  people,  of  whom  Dr  Robertfon 
gives  this  account:  “There  is  a  great  diftin6tion  in. 
chara&er  between  the  Caribbees  and  the  inhabitants  of 
the  larger  iflands.  The  former  appear  manifeftly  to  be  a 
feparaie  race.  Their  language  is  totally  different  fiom 
that  of  their  neighbours  in  the  large  iflands.  They 
themfelves  have  a  tradition  that  their  anceftors  came  ori¬ 
ginally  from  fome  part  of  the  continent,  and  having  con¬ 
quered  and  exterminated  the  ancient  inhabitants,  took 
polfeflion  of  their  lands  and  of  their  women.  Hence 
they  call  themfelves  Banaree,  which  fignifies  a  man 
come  from  beyond  fea.  Accordingly,  the  Caribbees 
ftill  ufe  two  diftindt  languages,  one  peculiar  to  the  men, 
and  the  other  to  the  women.  The  language  of  the  men 
has  nothing  common  with  that  fpoken  in  the  large 
iflands.  The  dialcfl  of  the  women  confiderably  refem- 
bles  it.  This  ftrongly  confirms  the  tradition  which  I 
have  mentioned.  The  Caribbees  themfelves  imagine  that 
they  were  a  colony  from  the  Galibis,  a  powerful  nation 
of  Guiana  in  South  America.  But  as  their  fierce  man¬ 
ners  approach  nearer  to  thofe  of  the  people  in  the 
northern  continent,  than  to  thofe  of  the  natives  of  South 
America,  and  as  their  language  has  likewife  fome  affini¬ 
ty  to  that  fpoken  in  Florida,  their  origin  fhould  be  de¬ 
duced  rather  from  the  former  than  from  the  latter.  In 
their  wars  they  ftill  preferve  their  ancient  praftice  of  de- 
ftroying  all  the  males,  and  preferving  the  women  either 
for  fervitude  or  for  breeding.” 

It  remained  a  long  time  after  it  was  difeovered  inha¬ 
bited  by  thefe  people,  and  by  another  race  improperly 
ftyled  Black  Caribs ,  who  are  in  reality  negroes  defend¬ 
ed,  as  is  generally  believed,  from  fome  who  efcaped  out 
of  a  Guinea  (hip  wrecked  upon  the  coaft,  and  gradually 
augmented  by  fuch  as  from  time  to  time  fled  thither 
from  Barbadoes.  Thefe  nations  were  often  at  war  3  but 
when  their  quarrels  were  compofed,  they  had  a  ftrength 
fufficient  to  prevent  ftrangers  from  fettling  by  force. 
The  French,  about  half  a  century  ago,  at  the  requeft  of 
the  Caribs,  made  a  defeent  from  Martinico,  and  attacked 
the  negroes,  but  were  re  pul  fed  with  lofs  3  and  found  it 
their  intereft  to  conciliate  a  friendlhip  with  both  nations 
by  means  of  prefents,  and  furnilhing  them  with  arms 
and  ammunition. 

St  Vincent  was  long  a  neutral  ifland  3  but,  at  the 
peace  of  1763,  the  French  agreed  that  the  right  to  it 
fhould  be  veiled  in  the  Englilh  3  who,  in  the  fequel,  at 
the  inftance  of  fome  rapacious  planters,  engaged  in  an 
unjuft  war  againft  the  Caribbees,  who  inhabited  the 
4  B  2  windward 
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St  Vincent,  windward  {ide  of  the  ifland,  and  who  were  obliged  to 
v  -  con^ent  t0  a  peace,  by  which  they  ceded  a  very  large 

v  tra£l  of  valuable  land  to  the  crown.  The  confequence 
of  this  wras,  that  in  the  next  war,  in  1779,  they  greatly 
contributed  to  the  reduction  of  thlsifland  by  the  French, 
who,  however,  reftored  it  by  the  peace  of  1783.  Since 
that  time  it  has  continued  in  the  poifefTion  of  Great  Bri¬ 
tain.  During  the  French  revolutionary  war,  the  Ca- 
ribs  revolted  ;  and,  affifted  by  the  French,  fpread  defo- 
lation  over  the  whole  ifland  j  but  by  the  exertions  of  the 
governor  and  the  Britifh  forces  in  the  Weft  Indies,  the 
revolt  ivas  quelled. 

St  Vincent  is  in  length  about  24  miles,  and  about  18 
in  breadth.  The  climate  is  very  warm.  The  country 
is  in  generally  hilly,  in  fome  places  mountainous  5  but 
interfperfed  with  a  variety  of  pleafant  valleys,  and 
fome  luxuriant  plains,  the  foil  being  everywhere  very 
fertile,  and  the  high  grounds  are  at  leaft  in  general  eafy 
of  afcent.  Few  iflands  are  fo  well  watered  with  rivers 
and  fprings.  The  inhabitants  raife  all  kinds  of  ground 
provifions  in  plenty.  The  rivers  fupply  them  with  va¬ 
riety  of  fifh.  W.  Long,  6i°.  N.  Lat.  130. 

VINCI,  Leonardo  da,  an  illuftrious  Italian  pain¬ 
ter,  defcended  from  a  noble  Tufcan  family,  was  born  in 
the  caftle  of  Vinci,  near  Florence  in  1445.  He  was 
placed  under  Andrea  Verochia,  a  celebrated  painter  in 
that  city  ;  but  fooa  furpaffed  him  and  all  his  predeceftors 
fo  much,  as  to  be  reputed  the  mafter  of  the  third  or 
golden  age  of  modern  painting.  But  his  ftudies  were 
far  from  terminating  here }  no  man’s  genius  was  more 
univerfal :  he  applied  himfelf  to  arts,  to  literature,  and 
to  the  accomplilhments  of  the  body  5  and  fie  excelled  in 
every  thing  which  he  attempted.  Lewis  Sforza  duke 
of  Milan  prevailed  on  him  to  be  dire&or  of  the  academy 
for  architecture  he  had  juft  eftablifhed  ;  where  Leonardo 
foon  banifhed  all  the  Gothic  fafhions,  and  reduced  every 
thing  to  the  happy  fimplicity  of  the  Greek  and  Roman 
ftyle.  By  the  duke’s  order  he  conftru&ed  the  famous 
aqueduct  that  fupplies  the  city  of  Milan  with  water : 
this  canal  goes  by  the  name  of  Mortefana ,  being  above 
200  miles  in  length,  and  conducts  the  water  of  the  river 
Adda  quite  to  the  walls  of  the  city.  In  1479,  he  was 
defired  to  conftruct  fome  new  device  for  the  entertain¬ 
ment  of  Louis  XII.  of  France,  who  was  then  to  make 
his  entrance  into  Milan.  Leonardo  accordingly  made 
a  very  curious  automaton  in  the  form  of  a  lion,  which 
marched  out  to  meet  the  king,  reared  up  on  its  hinder 
legs  before  him,  and  opening  its  breaft,  difplayed  an 
efcutcheon  with  fleurs  de  lys  quartered  on  it.  The  dif- 
orders  of  Lombardy,  with  the  misfortunes  of  his  patrons 
the  Sforzi,  obliging  Leonardo  to  quit  Milan,  he  retired 
to  Florence,  where  he  flourilhed  under  the  Medici : 
here  he  raifed  the  envy  of  Michael  Angelo,  who  was  his 
contemporary ;  and  Raphael,  from  the  ftudy  of  bis 
works,  acquired  his  beft  manner  of  defigning.  At 
length,  on  the  invitation  of  Francis  I.  he  removed  to 
France  when  above  70  years  of  age  ;  where  the  journey 
and  change  of  climate  threw  him  into  his  laft  ficknefs  : 
he  languilhed  for  fome  months  at  Fontainbleau,  where 
the  king  came  frequently  to  fee  him  }  and  one  day  ri¬ 
ling  up  in  his  bed  to  acknowledge  the  honour  done  him, 
be  fainted,  and  Francis  fupporting  him,  Leonardo  died 
in  his  arms.  His  death  happened  in  1 5  20.  Some  of 
his  paintings  are  to  be  feen  in  England  and  other  coun¬ 
tries,  but  the  greateft  part  of  them  are  in  Florence  and 


France.  He  compofed  a  great  number  of  difcourfes  on  Vinculum 
curious  fubjectsj  but  none  of  them  have  been  pub-  .11. 
lifhed  but  his  treatife  on  the  Art  of  Painting. — For  his  ,  Virgl1, 
anatomical  knowledge,  fee  Anatomy  (hiftory  of),  v 
p.  669. 

VINCULUM,  in  Algebra ,  a  character  in  form  of  a  line 
or  ftroke  drawn  over  a  factor,  divifor,  or  dividend,  when 
compounded  of  feveral  letters  or  quantities  to  conned: 
them,  and  fhows  that  they  are  to  be  multiplied  or  divided, 

&c.  together  by  the  other  term. 

Thus  d  x  «  +  b  —  c  fhows  that  d  is  to  be  multiplied 
into  a-i^b — c. 

VINE.  See  Vitis,  Botany  Index . 

VINEGAR,  Acetum,  an  agreeable  acid,  prepared 
from  wine,  cyder,  beer,  and  other  liquors  \  of  confider- 
able  ufe,  both  as  a  medicine  and  a  fauce.  The  word  is 
French,  vinaigre  ;  formed  from  vin,  “  wine  and  aigrey 
“  four.”  See  Acetic  Acid ,  and  Chemistry  Index. 

Eels  in  Vinegar .  See  Animalcule,  n°  9. 

VINEYARD,  a  plantation  of  vines.  The  beft  fi¬ 
xation  of  a  vineyard  is  on  the  declivity  of  a  hill  facing 
the  fouth. 

VIO,  Thomas  de.  See  Cajetan. 

VIOL,  a  mufical  inftrument  of  the  fame  form  with 
the  violin,  and,  like  that,  ftruck  with  a  bow. 

VIOLA,  a  genus  of  plants  of  the  clafs  fyngenejia  ; 
in  the  natural  fyftem  arranged  under  the  29th  order, 
Campanacece .  See  Botany  Index . 

VIOLATION,  the  act  of  violating,  that  is,  forcing 
a  woman,  or  committing  a  rape  upon  her. — This  term 
is  alfo  ufed  in  a  moral  fenfe,  for  a  breach  or  infringe¬ 
ment  of  a  law,  ordinance,  or  the  like. 

VIOLET.  See  Viola,  Botany  Index. 

ViOLET-Crab.  See  Cancer,  Entomology  Index. 

VIOLIN,  or  Fiddle,  a  mufical  inftrument  mounted 
with  four  firings  or  guts,  and  ftruck  or  played  with  a 
bow.  The  ftyle  and  found  of  the  violin  is  the  gayeft 
and  moft  fprightly  of  all  other  inftruments  \  and  hence 
it  is  of  all  others  the  fitteft  for  dancing.  Yet  there  are 
ways  of  touching  it,  which  render  it  grave,  foft,  lan- 
guifhing,  and  fit  for  church  or  chamber  mufic. — It  ge¬ 
nerally  makes  the  treble  or  higheft  parts  in  concerts. 

Its  harmony  is  from  fifth  to  fifth.  Its  play  is  compofed 
of  bafs,  counter-tenor,  tenor,  and  treble  ;  to  which  may 
be  added,  a  fifth  part :  each  part  has  four  fifths,  which 
rife  to  a  greater  feventeenth. 

VIOLONCELLO,  of  the  Italians,  is  properly  our 
fifth  violin  ^  wdiich  is  a  little  bafs  violin  half  the  fize  of 
the  common  bafs  violin,  and  the  firings  bigger  and  longer 
in  proportion  :  confequently  its  found  is  an  octave  lower 
than  our  bafs  violin  ;  which  has  a  noble  effect  in  con¬ 
certs. 

VIPER.  See  Ophiology  Index. 

VIRAGO,  a  woman  of  extraordinary  ftatureand  cou¬ 
rage  ;  who  has  the  mein  and  air  of  a  man,  and  performs 
the  actions  and  exercifes  of  men. 

VIRGIL,  or  Publius  Virgilius  Maro,  the  moft 
excellent  of  all  the  Latin  poets,  was  the  fon  of  a  potter 
of  Andes,  near  Mantua,  where  he  was  born,  70  years 
B.  C.  He  ftudied  firft  at  Mantua  \  then  at  Cremona, 

Milan,  and  Naples  ;  whence  going  to  Rome,  he  acquir¬ 
ed  the  efteem  of  the  greateft  wits  and  moft  illuftrious  per- 
fons  of  his  time  }  and  among  others  of  the  emperor  Au- 
guftus,  Maecenas,  and  Pollio.  He  was  well  fkilled  not  on¬ 
ly  in  polite  literature  and  poetry,  but  alfo  in  philofophy,‘ 

the 
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Virgil,  the  mathematics,  geography,  medicine,  and  natural  hi- 
v  llory.  Though  one  of  the  greateft  geniufes  of  his  age, 
and  the  admiration  of  the  Romans,  lie  always  preferved 
a  lingular  modefty,  and  lived  chafte  at  a  time  when  the 
manners  of  the  people  were  extremely  corrupt.  He  car¬ 
ried  Latin  poetry  to  fuch  an  high  perfeCHon,  that  he  was 
juftly  efteemed  the  prince  of  Latin  poets.  He  firft  turn¬ 
ed  himfelf  to  paftoral )  and  being  captivated  with  the 
beauty  and  fweetnefs  of  Theocritus,  was  ambitious  to 
introduce  this  new  fpecies  of  poetry  among  the  Romans. 
His  firft  performance  in  this  way  is  fuppofed  to  have 
been  written  U.  C.  907,  the  year  before  the  death  of 
Julius  Caefar,  when  the  poet  was  in  his  25th  year  :  it  is 
intitled  Alexis .  Poflibly  Palecmon  was  his  fecond  :  it 
is  a  clofe  imitation  of  the  fourth  and  fifth  Idylls  of  Theo¬ 
critus.  Mr  Wharton  places  Si/enus  next  \  which  is  faid 
to  have  been  publicly  recited  on  the  Rage  by  Cytheris, 
a  celebrated  comedian.  Virgil’s  fifth  eclogue  is  com¬ 
pofed  in  allufion  to  the  death  and  deification  of  Caefar. 
The  battle  of  Philippi  in  712  having  put  an  end  to  the 
Roman  liberty,  the  veteran  foldiers  began  to  murmur 
for  their  pay  5  and  Auguftus,  to  reward  them,  diftri- 
buted  among  them  the  lands  of  Mantua  and  Cremona. 
Virgil  was  involved  in  this  common  calamity  j  and  ap¬ 
plied  to  Varus  and  Pollio,  who  warmly  recommended 
him  to  Auguftus,  and  procured  for  him  his  patrimony 
again.  Full  of  gratitude  to  Auguftus,  he  compofed  the 
Tityrus ,  in  which  he  introduces  two  ftiepherds  ;  one  of 
them  complaining  of  the  diftra&ion  of  the  times,  and  of 
the  havock  the  foldiers  made  among  the  Mantuan  far¬ 
mers  )  the  other  rejoicing  for  the  recovery  of  his  eftate, 
and  promifing  to  honour  as  a  god  the  perfon  who  reftor- 
cd  it  to  him.  But  our  poet’s  joy  was  not  of  long  conti¬ 
nuance  )  for  we  are  told,  that  when  he  returned  to  take 
pofleftion  of  his  farm,  he  was  violently  aflaulted  by  the 
intruder,  and  would  certainly  have  been  killed  by  him 
if  he  had  not  efcaped  by  fwimming  haftily  over  the  Min- 
cio.  Upon  this  unexpected  difappointment,  he  returned 
to  Rome  to  renew  his  petition  ;  and  during  his  journey 
leems  to  have  compofed  his  ninth  eclogue.  The  cele¬ 
brated  eclogue,  intitled  Pollio,  was  compofed  U.  C.  714, 
upon  the  following  occafion  :  The  conful  Pollio  on  the 
part  of  Antony,  and  Maecenas  on  the  part  of  Csefar, 
had  made  up  the  differences  between  them  ;  by  agree- 
ing,  that  OCtavia,  half-fifter  to  Caefar,  {hould  be  given 
m  marriage  to  Antony.  This  agreement  caufed  an  uni¬ 
versal  joy  }  and  Virgil,  in  his  eclogue,  teftified  his.  Oc- 
tavia  was  with  child  by  her  late  hufhand  Marcellus  at 
the  time  of  this  marriage  ;  and  whereas  the  Sibylline  o- 
racles  had  foretold,  that  a  child  was  to  be  born  about 
this  time,  who  (hould  rule  the  world,  and  eftablifh  per¬ 
petual  peace,  the  poet  ingenioufly  fuppofes  the  child  in 
061  avia’s  womb  to  be  the  glorious  infant,  under  vvhofe 
reign  mankind  was  to  be  happy,  the  golden  age  to  re¬ 
turn  from  heaven,  and  fraud  and  violence  to  be  no  more. 

In  this  celebrated  poem,  the  author,  with  great  delicacy 
at  the  fame  time,  pays  his  court  to  both  the  chiefs, 
to  his  patron  Pollio,  to  06favia,  and  to  the  unborn 
infant.  In  715,  Pollio  was  fent  againft  the  Parthini, 
a  people  of  Illyricum  )  and  during  this  expedition,  Vir¬ 
gil  addrefled  to  him  a  beautiful  eclogue,  called  Phar* 
ftiaceutria.  His  tenth  and  laft  eclogue  was  addreffed  to* 
Gallus. 

In  his  34th  year,  he  retired  to  Naples,  and  laid  the 
plan  of  his  Georgies  j  which  he  undertook  at  the  intrea- 
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ties  of  Maecenas,  to  whom  he  dedicated  them.  This 
wife  and  able  minifter  refolved,  if  poffible,  to  revive  the  ' 
decayed  fpirit  of  hufhandry^  to  introduce  a  tafte  for  agri¬ 
culture,  even  among  the  great  5  and  could  not  think 
of  a  better  method  to  effeCt  this,  than  to  recommend  it 
by  the  infinuating  charms  of  poetry.  Virgil  fully  an- 
fwered  the  .expectations  of  his  patron  by  his  Georgies. 
Ihey  are  divided  into  four  books.  Corn  and  ploughing 
are  the  fubjeCt  of  the  firft,  vines  of  the  fecond,  cattle  of 
the  third,  and  bees  of  the  fourth. 

He  is  fuppofed  to  have  been  in  his  45th  year  when- 
he  began  to  write  the  iEneid  5  the  defign  of  which  was 
to  reconcile  the  Romans  to  the  government  of  Augu¬ 
ftus.  Auguftus  was  eager  to  perufe  this  poem  before  it 
was  finifhed  5  and  intreated  him  by  letters  to  communi¬ 
cate  it.  Macrobius  has  preferved  to  us  part  of  one  of 
Virgil’s  anfwers  to  the  emperor,  in  which  the  poet  ex- 
cufes  himfelf :  who,  however,  at  length  complied,  and 
read  himfelf  the  fixth  book  to  the  emperor  5  when  Oc- 
tavia,  who  had  juft  loft  her  fon  Marcellus,  the  darling 
of  Rome,  and  adopted  fon  of  Auguftus,  made  one  of  the* 
audience.  ‘  Virgil  had  artfully  inferted  that  beautiful  la¬ 
mentation  for  the  death  of  young  Marcellus,  beginning 
with — 0  nate,  ingentem  luBum  ne  queere  tuorum — but 
fup prefled  his  name  till  he  came  to  the  line — Tu  Mar - 
cellus  eris :  upon  hearing  which,  OCtavia  could  bear  no 
more,  but  fainted  away,  overcome  with  furprife  and  for- 
row.  When  fhe  recovered,  (he  made  the  poet  a  prefent 
of  ten  fefterces  for  every  line,  which  amounted  in  the 
whole  to  above  2000I. 

The  JEncid  being  brought  to  a  conclufion,  but  not  to- 
the  perfection  our  author  intended  to  give  it,  he  refolv¬ 
ed  to  travel  into  Greece,  to  correCt  and  poliffi  it  at  lei- 
fure.  It  was  probably  on  this  occafion  that  Horace  ad- 
dreffed  that  affectionate  ode  to  him,  Sic  te  Divce  potens 
Cypri,  <&c.  Auguftus  returning  victorious  from  the  eaft, 
met  with  Virgil  at  Athens,  who  thought  himfelf  obli¬ 
ged  to  attend  the  emperor  to  Italy  :  but  the  poet  was  fud- 
denly  feized  with  a  fatal  diftemper,  which  being  increas¬ 
ed  by  the  agitation  of  the  veflel,  put  an  end  to  his  life  as  • 
foon  as  he  landed  at  Brundufium,  in  his  5 2d  year.  He 
had  ordered  in  his  will,  that  the  iEneid  (hould  be  burnt- 
as  an  unfiniftied  poem  ;  but  Auguftus  forbade  it,  and  had 
it  delivered  to  Varius  and  Tucca,  with  the  ftriCteft 
charge  to  make  no  additions,  but  only  to  publifti  it  cor- 
reCtly.  He  died  with  fuch  fteadinefs  and  tranquillity, 
as  to  be  able  to  dictate  his  own  epitaph  in  the  following 
words : 


Virgil. 


Mantua  me  genuit :  Calabri  rapuere,  tenet  nunc 
Parthenope  :  cecini  Pafcua ,  Rura ,  Duces . 

His  bones  were  carried  to  Naples,  according  to  his  ear¬ 
ned  requeft  ;  and.a  monument  was  ereCted  at  a  fmalldi- 
ftance  from  the  city. 

Virgil  was  of  a  fwarthy  complexion,  tall,  of  a  fickly 
conftitution,  and  affMed  with  frequent  headachs  and 
fpitting  of  blood.  He  was  fo  very  baftiful,  that  he  of¬ 
ten  ran  into  the  (hops  to  prevent  being  gazed  at  in  the 
ftreets ;  yet  was  fo  honoured  by  the  Roman  people,  that 
once  coming  into  the  theatre,  the  whole  audience  rofe 
up  out  of  refpeCt  to  him.  He  was  of  a  thoughtful  and 
melancholy  temper ;  he  fpoke  little,  and  loved  retire¬ 
ment  and  contemplation.  His  fortune  was  affluent  ;  he 
had  a  fine  houfe  and  well  furnilhed  library  near  Maece¬ 
nas’s  gardens,  on  the  Efquiline  mount  at  Rome,  and  al- 

fs. 


V  I  It  [  566 

fo  a  delightful  villa  in  Sicily.  He  was  fo  benevolent 
and  inoffenfive,  that  molt  of  his  contemporary  poets, 
j  though  they  envied  each  other,  agreed  in  loving  and 
efteeming  him.  He  revifed  his  verfes  with  prodigious 
feverity  ;  and  ufed  to  compare  himfelf  to  a  Hie  bear, 
which  licked  her  cubs  into  fhape. 

The  belt  edi  tion  of  Virgil’s  works  are  thofe  of  Mof- 
vicius,  with  the  notes  of  Servius,  printed  at  Lewarden 
in  1717,  two  vols  4to;  and  that  of  Burman,  at  Amfter- 
dam,  1746,  in  four  vols  4to.  There  are  feveral  Engliih 
tranflations,  which  are  well  known. 

VlRGIL,  Pohjdere,  an  Engliih  hiftorian,  born  at  Ur- 
bino  in  Italy,  was  fent  in  the  beginning  of  the  16th 
century,  by  Pope  Alexander  VI.  as  fub-colleftor  of  the 
Papal  tax,  called  Peter-pence,  in  this  kingdom.  He  had 
not  been  long  in  England  before  he  obtained  preferment 
in  the  church  ;  for  in  1 503  he  was  preferred  to  the  rec¬ 
tory  of  Church- Langton  in  the  archdeaconry  of  Lei- 
ceiter.  In  1507  he  was  collated  to  the  prebend  of 
Scamleiby  in  the  church  of  Lincoln ;  and  in  the  fame 
year  was  made  archdeacon  of  Wells,  and  prebendary  of 
Hereford.  In  1513,  he  refigned  his  prebetid  of  Lin¬ 
coln,  and  was  collated  to  that  of  Oxgate  in  St  Paul’s, 
London.  We  are  told,  that  on  his  preferment  to  the 
archdeaconry  of  Wells,  he  refigned  the  office  of  fubcol- 
leftor  to  the  pope,  and  determined  to  fpend  the  remain¬ 
der  of  his  life  in  England,  the  Hiftory  of  which  king¬ 
dom  he  began  in  the  year  1505,  at  the  command  of 
Henry  VII.  That  work  coil  him  12  years  labour.  In 
1526,  he  finifhed  his  treatife  on  Prodigies.  Polydore 
continued  in  England  during  the  whole  reign  of  Henry 
VIII.  and  part  of  that  of  Edward  VI.  whence  it  is  con¬ 
cluded  that  he  was  a  moderate  Papift.  In  1550,  being 
now  an  old  man,  he  requeued  leave  to  revifit  his  native 
country.  He  was  accordingly  difmiffed  with  a  prefent 
of  300  crowns,  together  with  the  privilege  of  holding 
his  preferments  to  the  end  of  his  life.  He  died  at  Ur- 
bino  in  the  year  1 555.  As  an  hiftorian,  he  is  accufed 
by  feme  as  a  malignant  flanderer  of  the  Engliih  nation  • 
yet  Jovius  remarks,  that  the  French  and  Scotch  accufe 
him  of  having  flattered  that  nation  too  much  :  (See  his 
Blog.  cap.  135.  p.  179-).  Befides  the  above,  he  wrote, 

I.  De  Rerum  Invent oribus ;  of  which  an  Engliih  tianf- 
lation  was  publiihed  by  Langley  in  1663.  It  was  alfo 
Iranflated  into  French  and  Spanifh.  2.  De  Prodigiis  et 
Sortibus.  3.  Epifcoporum  Anglia  Catalogue.  Manu- 
fcript.  4.  De  Vita  PerfeEla,  Bafil,  1546,  1553,  8vo. 

5.  Epiflolce  Erudila  ;  and  fome  other  works. 

VIRGINIA,  one  of  the  United  States  of  North  A- 
merica,  is  bounded  on  the  eaft  by  the  Atlantic  ocean,  on 
the  north  by  Pennfylvania  and  the  river  Ohio,  on  the 
weft  by  the  Mifliflippi,  on  the  fouth  by  North  Carolina. 

Thefe  boundaries  include  an  area  fomewhat  triangu¬ 
lar  of  1 21,525  miles,  whereof  79,650  lie  weft  ward  of 
the  Alleghany  mountains,  and  57,034  weftward  of  the 
'  meridian  of  the  mouth  of  the  Great  Kanhawav.  This 
ftate  is  therefore  one  third  larger  than  the  iilands  of 
Great  Britain  and  Ireland,  which  are  reckoned  at 
§8,357  fquare  miles. 

The  principal  rivers  in  Virginia  are,  Roanoke,  James 
river,  which  receives  the  Rivanna,  Appammatox,  Chic- 
kahominy,  Nanfemond,  and  Elizabeth  rivers  *,  York 
river,  which  is  formed  by  the  junction  of  Pamunky  and 
Mattapony  rivers  $  R&ppahannock,  and  Patomack. 
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The  mountains  are  not  folitsry  and  fcattered  confuf-  Virginia, 
edly  over  the  face  of  the  country  $  they  commence  at  v“— V— “rf 
about  150  miles  from  the  fea  coaft,  and  are  difpofed  in 
ridges  one  behind  another,  running  nearly  parallel  with 
the  coaft,  though  rather  approaching  it  as  they  advance 
north-eaftwardly.  To  the  fouth-weft,  as  the  traft  of 
country  between  the  fea-coaft  and  the  Mifliflipi  becomes 
narrower,  the  mountains  converge  into  a  fingle  ridge,  Jffirfon'i 
which,  as  it  approaches  the  gulf  of  Mexico,  fubfides  into  ^irSima\ 
plain  country,  and  gives  rife  to  fome  of  the  waters  of 
that  gulf. 

From  the  great  extent  of  Virginia,  it  may  be  expeft- 
ed  that  the  climate  i$  not  the  fame  in  all  its  parts.  It 
is  remarkable  that,  proceeding  on  the  fame  parallel  of 
Latitude  weftwardly,  the  climate  becomes  colder  in  like 
manner  as  when  you  proceed  northwardly.  This  con¬ 
tinues  to  be  the  cafe  till  you  attain  the  fummit  of  the 
Alleghany,  which  is  the  higheft  land  between  the  ocean 
and  the  Mifliflippi.  From  thence,  defeending  in  the 
feme  latitude  to  the  Mifliflippi,  the  change  reverfes  ; 
and,  if  we  may  believe  travellers,  it  becomes  warmer 
there  than  it  is  in  the  fame  latitude  on  the  fea  fide. 

Their  teftimony  is  ftrengthened  by  the  vegetables  and 
animals  which  fubfift  and  multiply  there  naturally,  and 
do  not  on  the  fea-coaft.  Thus  catalpas  grow  fponta- 
neoufly  on  the  Mifliflippi  as  far  as  the  latitude  of  37, 
and  reeds  as  far  as  38,  degrees.  Perroquets  even  win¬ 
ter  on  the  Sioto  in  the  39th  degree  of  latitude.  In  the 
fummer  of  1779,  vvhen  the  thermometer  was  at  90  de¬ 
grees  at  Monticello,  and  96  degrees  at  Williamfburg, 
it  was  no  degrees  at  Kaflcalkia.  Perhaps  the  moun¬ 
tain,  which  overhangs  this  village  on  the  north  fide, 
may  by  its  reflection  have  contributed  fomewhat  to  pro¬ 
duce  this  heat. 

The  number  of  free  inhabitants  in  this  ftate  in  1790 
was  454,983,  and  of  flaves  292,627.  The  whole  im¬ 
ports  of  the  ftate  of  Virginia  amounted  in  1796  to 
5,268,615  dollars. 

The  college  of  William  and  Mary  is  the  only  public 
feminary  of  learning  in  Virginia.  It  was  founded  in 
the  time  of  King  William  and  Queen  Mary,  who  grant¬ 
ed  to  it  20,000  acres  of  land,  and  a  penny  a  pound  duty 
on  certain  tobaccoes  exported  from  Virginia  and  Mary¬ 
land.  The  affembly  alfo  gave  it  by  temporary  law  a 
duty  on  liquors  imported,  and  fkins  and  furs  exported. 

From  thefe  refources  it  received  upwards  of  3000I.  covi- 
munibus  annis.  The  buildings  are  of  brick,  fufficient 
for  an  indifferent  accommodation  of  perhaps  100  flu- 
dents.  By  its  charter  it  was  to  be  under  the  govern¬ 
ment  of  20  vifitors,  who  were  to  be  its  legiflators  ;  and 
to  have  a  prefident  and  fix  profefforihips,  which  at  pre¬ 
fent  ftand  thus  : — A  profefforfliip  for  Law  and  Police  y 
Anatomy  and  Medicine ;  Natural  Philofophy  and  Ma¬ 
thematics  5  Moral  Philofophy,  the  Law  of  Nature  and 
Nations,  the  Fine  Arts  ;  Modem  Languages  •,  and  a 
fixth,  called  the  profefforfliip  of  Brafferton,  for  the  in- 
ftiu&ion  of  the  Indians.  In  1787,  there  were  about  30 
young  gentlemen  members  of  this  college,  a  large  pro¬ 
portion  of  which  were  law  ftudents.  There  are  feme 
flourilhing  academies  in  Virginia  $  one  in  Prince  Ed¬ 
ward  county,  one  at  Alexandria,  one  at  Norfolk,  one 
at  Hanover,  and  others  in  other  places. 

The  prefent  denominations  of  Chriftians  in  Virginia 
are  Prefbytcrians,  who  are  the  moft  numerous,  and  in¬ 
habit 
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Virginia,  habit  the  weftern  parts  of  the  ftate  ;  Epifcopalians, 

1 - who  are  the  moft  ancient  fettlers,  and  occupy  the  eaft- 

ern  and  firft  fettled  parts  of  the  date.  Intermingled 
with  thefe  are  great  numbers  of  Baptills  and  Methodids. 
The  bulk  of  theie  lad  mentioned  religious  feds  are  of 
the  poorer  fort  of  people,  and  many  of  them  are  very  ig¬ 
norant  (as  is  indeed  the  cafe  with  the  other  denomina¬ 
tions),  but  they  are  generally  a  virtuous  well-meaning 
let  of  people. 

Virginia  has  produced  fome  of  the  moft  diftinguifhed 
men  that  have  been  a&ive  in  eff  Cling  the  two  late  im¬ 
portant  revolutions  in  America,  whole  political  and  mi¬ 
litary  charader  will  rank  among  the  firft  in  the  page  of 
hiftory.  The  great  body  of  the  people  do  not  concern 
themfelves  with  politics  ;  fo  that  their  government, 
though  nominally  republican,  is  in  fad  oligarchical  or 
fcriftocratical.  The  Virginians  who  are  rich,  are  in  ge¬ 
neral  fenfible,  polite,  and  hofpitable,  and  of  an  indepen¬ 
dent  fpirit.  The  poor  are  ignorant  and  abjeCt  ;  all  are 
of  an  inquifitive  turn,  and  in  many  other  refpeds  very 
much  refemble  the  people  in  the  eaftern  ftates.  There 
is  a  much  greater  difparity  between  the  rich  and  the 
poor  in  Virginia  than  in  any  of  the  northern  ftates.  A 
fpirit  for  literary  inquiries,  if  not  altogether  confined  to 
a  few,  is,  among  the  body  of  the  people,  evidently  fub- 
ordinate  to  a  fpirit  of  gaming  and  barbarous  fports.  At 
almoft  every  tavern  or  ordinary  on  the  public  road  there 
is  a  billiard  table,  a  backgammon  table,  cards,  and  other 
implements  for  various  games.  To  thefe  public  houfeS 
the  gambling  gentry  in  the  neighbourhood  refort  to  kill 
time  which  hangs  heavily  upon  them  ;  and  at  this  bufi- 
nefs  they  are  extremely  expert,  having  been  accuftomed 
to  it  from  their  earlieft  youth.  The  paflion  for  cock- 
fighting,  a  diverfion  not  only  inhumanly  barbarous,  but 
infinitely  beneath  the  dignity  of  a  man  of  fenfe,  is  fo 
predominant,  that  they  even  advertife  their  matches  in 
the  public  newfpapers. 

The  executive  powers  are  lodged  in  the  hands  of  a 
governor  chofen  annually,  and  incapable  of  a&ing  more 
than  three  years  in  feven.  He  is  affifted  by  a  council  of 
eight  members.  The  judiciary  powers  are  divided  among 
feveral  courts.  Legiflation  is  exercifed  by  two  houfes  of 
affembly  ;  the  one  called  the  Houfe  of  Delegates,  compofed 
of  two  members  from  each  county,  chofen  annually  by 
the  citizens  poffeffing  an  eftate  for  life  in  ioo  acres  of 
uninhabited  land,  or  25  acres  with  a  houfe  on  it,  or  in  a 
houfe  or  lot  in  fome  town.  The  other  called  the  &>- 
natc,  confifting  of  24  members,  chofen  quadrennially  by 
the  fame  eleClors,  who  for  this  purpofe  are  diftributed' 
into  24  diftriCls.  The  concurrence  of  both  houfes  is 
neceffary  to  the  paffage  of  a  law.  They  have  the  ap¬ 
pointment  of  the  governor  and  council,  the  judges  of 
the  fuperior  courts,  auditors,  attorney-general,  treafurer 
fegifter  of  the  land  office,  and  delegates  to  Congrefs. 

'  Before  the  war,  there  was  exported  from  this  ftate, 
communibus  annis ,  to  the  amount  of  850,000!.  Virginia 
money,  or  607,142  guineas. 

The  whole  country  before  it  was  planted  was  one 
continued  foreft  interfperfed  with  mar  (lies.  No  coun¬ 
try  now  produces  greater  quantities  of  excellent  tobac¬ 
co  ;  and  the  foil  is  generally  fo  fandy  and  (hallow,  that 
after  they  have  cleared  a  fre(h  piece  of  ground  out  of 
the  woods,  it  will  not  bear  tobacco  after  two  or  three 
years  unlefs  well  manured.  The  forefts  yield  oaks,  pop¬ 
lars,  pines,  cedars,  cypreffes,  fweet  myrtles,  chefnuts,  hic- 


kery,  live  oak,  walnut,  dog- wood,  alder,  hazel,  chmka-  Virg« 
pins,  locuft- trees,  faffafras,elm,  afh,  beech,  with  a  great  va-  ft 
riety  of  fweet  gums  and  incenfe,  which  diftil  from  feveral ,  1  ier' 

trees  ;  pitch,  tar,  rofin,  turpentine,  plank- timber,  mafts, 
and  yards.  Virginia  yields  alto  rice,  hemp,  Indian 
corn,  plenty  of  palture,  with  coal,  quarries  of  (tone,  a*nd 
lead  and  iron  ore. 

VIRGO,  in  j4Jlronomy ,  one  of  the  figns  or  confteHa- 
tions  of  the  zodiac. 

V1RGULA  divinatouia,  divining  rod.  See 
Mine. 

VIRTUAL,  or  Potential;  fomething  that  has  a 
power  or  virtue  of  aCling  or  doing.  The  term  is  chiefly 
underftood  of  fomething  that  aCts  by  a  fecret  invifible 
caufe,  in  oppofition  to  actual  and  fenfible. 

VIRTUE,  a  term  ufed  in  various  fignifications.  In 
the  general  it  denotes  power,  or  the  perfection  of  any 
thing,  whether  natural  or  fupematural,  animate,  Or  ina¬ 
nimate,  eflential  or  acceffory.  But,  in  its  more  proper 
or  reftrained  fenfe,  virtue  fignifies  a  habit,  which  im¬ 
proves  and  perfects  the  poffeffor  and  his  actions.  See 
Moral  Philosophy,  N°  84. 

VIRTUOSO,  an  Italian  term  lately  introduced  into 
the  Englifti,  fignifying  a  man  of  curiofity  and  learning, 
or  one  who  loves  and  promotes  the  arts  and  fciences. 

But  among  us  the  term  feems  to  be  appropriated  to 
thofe  who  apply  themfelves  to  fome  curious  and  quaint 
rather  than  immediately  ufeful  art  or  ftudy  ;  as  antiqua¬ 
ries,  collectors  of  rarities  of  any  kind,  microfcopical  ob- 
fervers,  See. 

VIRULENT,  a  term  applied  to  any  thing  that 
yields  a  virus  ;  that  is,  a  contagious  or  malignant  pus. 

VISCERA,  in  Anatomy,  a  term  fignifying  the  fame 
With  entrails  ;  including  the  heart,  liver,  lungs,  fpleen, 
inteftines,  and  other  inward  parts  of  the  body. 

VISCIDITY,'  or  Viscosity,  the  quality  of  fome¬ 
thing  that  is  vifeid  or  vifeous ;  that  is,  glutinous  and 
fticky  like  bird-lime,  which  the  Latins  Call  by  the  name 
of  vtfeus. 

VISCOUNT  (P7ce Conies'),  was  anciently  an  officer 
under  an  earl,  to  whom,  during  his  attendance  at  court,  , 
he  afted  as  deputy  to  look  after  the  affairs  of  the  coun¬ 
try.  But  the  name  was  afterwards  made  ufe  of  as  art 
arbitrary  title  of  honour,  without  any  fliadow  of  office 
pertaining  to  it,  by  Henry  VI.;  when,  in  the  1 8th  year 
of  his  reign,  he  created  John  Beaumont  a  peer  by  the 
name  of  Vifcbunt  Beaumont  ;  which  was  the  firft  in- 
ftance  of  the  kind. 

A  vifeount  is  created  by  patent  as  an  earl  is ;  his  title 
is  Right  Honourable  ;  his  mantle  is  two  doublings  and  a. 
half  of  plain  fur  ;  and  his  coronet  has  only  a  row  of 
pearls  clofe  to  the  circle. 

VISCUM,  a  genus  of  plants  of  the  clafs  dloecia,  and 
in  the  natural  fyftem  arranged  under  the  48th  order, 
aggregate*.  See  BotaNy  Index, 

VISHNOU,  that  perfon  in  the  triad  of  the  Bramins 
who  is  confidered  as  the  preferver  of  the  univerfe. 

Brahma  is  the  creator,  and  Siva  the  deftioyer ;  and  thefe 
two,  with  Vifhnou,  united  in  fome  inexplicable  manner, 
conftitute  Brahme,  or  the  fupreme  numen  of  the  Hin¬ 
doos.  See  Polytheism,  N®  36. 

VISIBLE,  fomething  that  is  ah  objeCl  of  fight  or 
vifion  ;  or  fomething  whereby  the  eye  is  affeCled  fo  as 
to  produce  this  fenfation. 

VISIER,  an  officer  or  dignitary  in  the  Ottoman  em¬ 
pire* 


Vi  Ron 
Ukraine. 
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pice,  whereof  there  are  two  kinds  $  one  called  by  the 
Turks  Vijier-a’zem,  that  is,  “  grand  vifier,”  is  the  prime 
,  minifter  of  ftate  in  the  whole  empire.  He  commands 
the  army  in  chief,  and  prefides  in  the  divan  or  great 
council.  Next  to  him  are  fix  other  fubordinate  vifiers, 
called  vifiers  of  the  bench  ;  who  officiate  as  his  counfel- 
lors  or  affeffors  in  the  divan. 

VISION,  in  Optics ,  the  a£l  of  feeing  or  perceiving 
external  objefts  by  means  of  the  organ  of  fight,  the  eye. 
See  Anatomy,  N°  142,  and  Metaphysics,  N°  49 — 
54- 

VISTULA,  or  Weisel,  a  large  river  of  Poland, 
which  taking  its  rife  in  the  mountains  fouth  of  Silefia, 
vifits  Cracow,  Warfyv,  &c.  and  continuing  its  courfe 
northward,  falls  into  the  Baltic  fea  below  Dantzic. 

VISUAL,  in  general,  fomething  belonging  to  vifion. 

VITAL,  in  Phyjiology ,  an  appellation  given  to  what¬ 
ever  minifters  principally  to  the  conftituting  or  main¬ 
taining  life  in  the  bodies  of  animals  :  thus  the  heart, 
lungs,  and  brain,  are  called  vital  parts ;  and  the  opera¬ 
tions  of  thefe  parts  by  which  the  life  of  animals  is 
maintained  are  called  vital funflions. 

VITELLUS,  the  yolk  of  an  egg. 

VITIS,  or  Vine,  a  genus  of  the  clafs  pentandria, 
and  in  the  natural  fyftem  arranged  under  the  46th  or¬ 
der,  Hederacete.  See  Botany  Index;  and  for  its  cul¬ 
ture,  fee  Gardening. 

VITREOUS  humour  of  the  eye.  See  Anato¬ 
my,  N°  142. 

VITRIFICATION,  in  Chetnijlry ,  the  converfion  of 
a  body  into  glafs  by  means  of  fire.  See  Glass. 

VITRIOL,  a  compound  fait,  formed  by  the  union 
of  iron,  copper,  or  zinc,  with  fulphuric  acid,  hence 
called  from  the  colours  white,  blue,  and  green,  accord¬ 
ing  to  the  metal.  See  Chemistry. 

VITRIOLATED,  among  chemifts,  fomething  im¬ 
pregnated,  or  fuppofed  to  be  fo,  with  vitriol  or  its  acid. 

Vitriolic  acid.  Sec  sulphuric  Add  and 
Chemistry  Index. 

VITRUVIUS  POLLIO,  Marcus,  a  very  cele¬ 
brated  Roman  architect,  was,  according  to  the  common 
opinion,  born  at  Verona,  and  lived  in  the  reign  of  Au- 
guftus,  to  whom  he  dedicated  his  excellent  treatife  on 
architefture,  divided  into  ten  books.  William  Philan- 
der’s  edition  of  this  celebrated  work  is  efteemed.  Clau¬ 
dius  Perrault  has  given  an  excellent  tranflation  of  it  in 
French,  with  learned  notes.  There  are  alfo  feveral  Eng- 
lifh  tranflations  of  Vitruvius. 

VITUS’S  DANCE.  See  MEDICINE,  N°  284. 

VIVERRA,  the  Weasel  j  a  genus  of  quadrupeds 
belonging  to  the  order  of  ferse.  See  Mammalia 
Index. 

VIVES.  See  Farriery. 

VIVIPAROUS,  in  Natural  Hi/lory ,  an  epithet  ap¬ 
plied  to  fuch  animals  as  bring  forth  their  young  alive 
and  perfect ;  in  contradiftin&ion  to  thofe  that  lay  eggs, 
which  are  called  oviparous  animals. 

UKRAINE,  a  large  country  of  Europe,  lying  on 
the  borders  of  Turkey  in  Europe,  Poland,  Ruffia,  and 
Little  Tartary.  Its  name  properly  figmfies  a  frontier. 
By  a  treaty  between  Ruffia  and  Poland  in  1693,  the 
latter  remained  in  poffeffion  of  all  that  part  of  the 
Ukraine  lying  on  the  weft  fide  of  the  river  Dnieper, 
which  is  but  indifferently  cultivated  ;  while  the  country 
•on  the  eaft  fide,  inhabited  by  the  Coffacs,  is  in  much 
I 


better  condition.  The  Ruffian  part  is  comprifed  in  the  Ukraine 
government  of  Kiof  $  and  the  emprefs  of  Ruffia  having  II 
obtained  the  Polifh  palatinate  of  Kiof,  by  the  treaty  of .  er*  ( 
partition  in  1 793,  the  whole  of  the  Ukraine,  on  both 
fides  of  the  Dnieper,  belongs  now  to  that  ambitious  and 
formidable  power.  The  principal  town  is  Kiof. 

ULCER,  in  Surgery.  See  Surgery  Index. 

Ulcer,  in  Farriery.  See  Farriery. 

ULEX,  a  genus  of  plants  of  the  clafs  of  diadelphia, 
and  in  the  natural  fyftem  arranged  under  the  3  2d  order, 
Papilionacece.  See  Botany  Index. 

ULIETEA,  one  of  the  Society  iflands  in  the  South 
fea.  This  ifiand  is  about  21  leagues  in  circuit.  Its 
produ&ions  are  plantains,  cocoa-nuts,  yams,  hogs,  and 
fowl ;  the  two  latter  of  which  are  fcarce.  The  foil  on 
the  top  of  one  of  the  hills  was  found  to  be  a  kind  of 
ftone  marie  ;  on  the  fides  were  found  fome  fcattered 
flints,  and  a  few  fmall  pieces  of  a  cavernous-  or  fpongy 
ftone  lava,  of  a  whitiffi  colour,  which  feemed  to  contain 
fome  remains  of  iron,  fb  that  it  may  poffibly  be  here 
lodged  in  the  mountains  in  a  great  quantity.  Nothing 
was  feen  on  this  ifiand  to  diftinguifh  either  its  inhabi¬ 
tants,  or  their  manners,  from  the  other  neighbouring 
iflands.  The  firft  Europeans  who  landed  on  this  fhore 
were  Mr  (now  Sir  Jofeph)  Banks  and  Dr  Solander  j 
they  were  received  by  the  natives  in  the  moft  courteous 
manner,  reports  concerning  them  having  been  their  har¬ 
bingers  from  Otaheite.  Every  body  feemed  to  fear  and 
refpedt  them,  placing  in  them  at  the  fame  time  the  ut- 
moft  confidence  :  behaving,  as  if  confcious  that  their 
vifitors  poffeffed  the  power  of  doing  them  mifehief  with¬ 
out  a  difpofition  to  make  ufe  of  it. 

ULIGINOUS,  in  Agriculture ,  an  appellation  given 
to  a  moift,  moorifh,  and  fenny  foil. 

ULLAGE,  in  gauging,  is  fo  much  of  a  cafk  or  other 
veffel  as  it  wants  of  being  full. 

ULM,  a  free  and  imperial  city  of  Germany,  in  the 
circle  of  Swabia,  feated  on  the  river  Iller.  It  is  a  pretty 
large  place,  defended  by  fortifications  ;  and  the  inhabi¬ 
tants  are  Proteftants.  Here  the  archives  of  the  circle 
are  depofited,  and  it  carries  on  a  very  gre3t  trade.  The 
elector  of  Bavaria  became  mafter  of  it  in  1702,  by  a 
ftratagem  •,  but,  in  1704,  the  French  being  vanquiffied 
at  the  battle  of  Hochftet,  the  Bavarians  furrendered  it 
by  capitulation.  The  Roman  Catholics  have  but  two 
churches,  all  the  reft  belonging  to  the  Proteftants. 

E.  Long.  10.  12.  N.  Lat.  48.  25. 

ULMUS,  a  genus  of  plants  belonging  to  the  clafs 
of  pentandria  j  and  in  the  natural  fyftem  arranged  under 
the  53d  order,  Scabridce.  See  Botany  Index. 

ULSTER,  the  moft  northerly  province  of  Ireland. 

In  Latin  it  is  called  Ultonia ,  in  Irifh  Cui  Guilly  ;  and 
gives  the  title  of  earl  to  the  dukes  of  York  of  the  royal 
family.  It  is  bounded  by  the  Atlantic  ocean  on  the 
weft,  St  George’s  channel  and  the  Irifh  fea  on  the  eaft, 
the  Deucaledonian  ocegn  on  the  north,  and  on  the  fouth 
and  fouth-weft  the  provinces  of  Leinfter  and  Connaught. 

Its  greateft  length  is  near  1 20  miles,  its  breadth  about 
100  j  and  its  circumference,  including  the  windings 
and  turnings,  460  ;  containing  9  counties,  58  market- 
towns  and  boroughs,  I  archbilhopric,  6  bilhoprics,  and 
214  parilhes.  Ulfter  abounds  in  lakes  and  rivers,  which 
fupply  it  w  ith  variety  of  fine  fifli,  efpecially  falmon,  be- 
fides  what  it  has  from  the  fea,  with  which  a  great  part 
of  it  is  bounded.  The  fouthern  parts  of  it  are  rich,  fer- 
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loiter  tile,  well  cultivated,  and  inclofed  $  but  the  greater  part 
11  of  the  northern  is  open  and  mountainous. —  The  towns 
Umbellate.  ofthis  province  are  in  general  the  neateft  and  beft  built 
*  of  any  in  Ireland,  as  well  as  the  farm-houfes  j  which  in 
moft  parts  of  the  kingdom  are  conftru&ed  of  no  better 
materials  than  clay  and  ftraw.  The  inhabitants  of 
Ulfter  are  alfo  more  like  the  Englifti  in  their  manners 
and  dialea  than  thofe  of  the  other  three  provinces ;  for 
as  it  includes  within  itfelf  the  whole,  or  by  far  the 
greater  part,  of  the  linen  manufaaory,  the  beft  branch 
of  trade  in  the  kingdom,  they  have  confequently  the 
greateft  intercourfe  with  England.  An  Engliftiman,  in 
feme  parts  of  it,  indeed,  will  imagine  himfelf,  from  the 
fimilarity  of  their  language  and  manners,  in  his  own 
country.  This  province  had  anciently  petty  kings  of 
its  own.  It  was  firft  fubje&ed  to  the  Englifti  in  the 
reign  of  Henry  II.  by  John  Courcy,  the  firft  who  bore 
the  title  of  earl  of  Ulfler ;  but  it  afterwards  threw  off 
the  yoke,  and  was  never  entirely  reduced  till  the  reign 
of  James  I.  when  great  numbers  of  Scots  by  his  en¬ 
couragement  went  and  fettled  in  it.  Of  thefe,  moft  of 
the  prefent  inhabitants  are  the  defendants.  This  pro¬ 
vince  was  the  firft  and  principal  fcene  of  the  bloody  maf- 
facre  in  1641. 

ULTERIOR,  in  Geography ,  is  applied  to  fome  part 
of  a  country  or  province,  which,  with  regard  to  the  reft 
of  that  country,  is  fituated  on  the  farther  fide  of  the  ri¬ 
ver,  mountain,  or  other  boundary  which  feparates  the 
two  countries. 

ULTRAMARINE,  a  beautiful  blue  colour  ufed  by 
the  painters,  prepared  from  the  lapis  lazuli  by  calcina¬ 
tion.  See  Lazulite,  Mineralogy  Index. 

ULTRAMONTANE,  fomething  beyond  the  moun¬ 
tains.  The  term  is  principally  applied  in  relation  to 
France  and  Italy,  which  are  feparated  by  the  Alps. 

ULVA,  a  genus  of  plants  of  the  clafs  of  cryptogamia. 
See  Botany  Index. 

ULUG  Beig,  a  Perfian  prince  and  learned  aftrono- 
mer,  was  defended  from  the  famous  Tamerlane,  and 
reigned  at  Samarcand  about  40  years  ;  after  which  he 
was  murdered  by  his  own  fon  in  1449.  His  catalogue 
of  the  fixed  ftars,  reftified  for  the  year  1434,  was  pub- 
lifhed  at  Oxford  by  Mr  Hyde,  in  1665,  with  learned 
notes.  Mr  Hudfon  printed  in  the  Englifti  Geography 
Ulug  Beig’s  Tables  of  the  Longitude  and  Latitude  of 
Places ;  and  Mr  Greaves  publiftied,  in  Latin,  his  Aftro- 
nomical  Epochas,  at  London,  in  1650.  See  Astro¬ 
nomy  Index. 

ULYSSES,  king  of  Ithaca,  the  fon  of  Laertes,  and 
father  of  Telemachus,  and  one  of  thofe  heroes  who  con¬ 
tributed  moft  to  the  taking  of  Troy.  After  the  deftruc- 
tion  of  that  city,  he  wandered  for  10  years  •,  and  at  laft 
returned  to  Ithaca,  where,  with  the  afliftance  of  Tele¬ 
machus,  he  killed  Antinous  and  other  princes  who  in¬ 
tended  to  marry  his  wife  Penelope  and  feize  his  do¬ 
minions.  He  at  length  refigned  the  government  of  the 
kingdom  to  his  fon  Telemachus  •,  and  was  killed  by  Te- 
legonus,  his  fon  by  Circe,  who  did  not  know  him.  This 
hero  is  the  fubjeft  of  the  Odylfey. 

UMBELLA,  an  Umbel,  a  fpecies  of  receptacle  *,  or 
rather  a  mode  of  flowering,  in  which  a  number  of  {len¬ 
der  footftalks  proceed  from  the  fame  centre,  and  rife  to 
an  equal  height,  fo  as  to  form  an  even  and  generally 
round  furfa.ce  at  top.  See  Botany. 

UMBELL  ATiE,  the  name  of  a  clafs  in  Ray’s  and 
Vol.  XX.  Part  II. 


Toumefort’s  methods,  confifting  of  plants  whofe  flowers  Um'ueUatx 
grow  in  umbels,  with  five  petals  that  are  often  unequal,  UnJ*em_ 
and  two  naked  feeds  that  are  joined  at  top  and  feparated  l‘vir.  ‘ 
below.  —y— . -a 

The  fame  plants  conftitute  the  45th  order  of  Lin¬ 
naeus’s  Fragments  of  a  Natural  Method.  See  Botany. 

UMBELLIFEROUS  plants,  arefuch  as  have  their 
tops  branched  and  fpread  out  like  an  umbrella. 

UMBER,  or  Umbre,  a  foflil  brown  or  blackifli  fub- 
ftance,  ufed  in  painting.  See  Mineralogy  Index. 

UMBILICAL,  among  anatomifts,  fomething  relating 
to  the  umbilicus  or  navel. 

UMBRELLA,  a  moveable  canopy,  made  of  filk  or 
other  cloth  fpread  out  upon  ribs  of  whale-bone,  and  fup- 
ported  by  a  ftaflf,  to  proteft  a  perfon  from  rain,  or  the 
{torching  beams  of  the  lun. 

UMPIRE,  a  third  perfon  cbofen  to  decide  a  contro- 
verfy  left  to  arbitration. 

UNCI  A,  in  general,  a  Latin  term,  denoting  the 
twelfth  part  of  any  thing ;  particularly  the  twelfth  part 
of  a  pound,  called  in  Englifti  an  ounce ;  or  the  twelfth 
part  of  a  foot,  called  an  inch. 

UNCTION,  the  a61  of  anointing  or  rubbing  with  oil 
or  other  fatty  matter. 

Unction,  in  matters  of  religion,  is  ufed  for  the  cha- 
ra&er  conferred  on  facred  things  by  anointing  them  with 
oil.  Un&ions  are  very  frequent  among  the  Hebrews. 

They  anointed  both  their  kings  and  high-priefts  at  the 
ceremony  of  their  inauguration.  They  alfo  anointed 
the  facred  veffels  of  the  tabernacle  and  temple,  to  fanc- 
tify  and  confecrate  them  to  the  fervice  of  God.  The 
unftion  of  kings  is  fuppofed  to  be  a  ceremony  introduced 
very  late  among  the  Chriftian  princes.  It  is  faid  that 
none  of  the  emperors  were  ever  anointed  before  Juftinian 
or  Juftin.  The  emperors  of  Germany  took  the  prac¬ 
tice  from  thofe  of  the  eaftern  empire :  King  Pepin  of 
France  was  the  firft  who  received  the  un&ion.  In  the 
ancient  Chviftian  church,  un&ion  always  accompanied 
the  ceremonies  of  baptifm  and  confirmation.  Extreme 
un&ion,  or  the  anointing  perfons  in  the  article  of  death, 
was  alfo  pra&ifed  by  the  ancient  Chriftians,  in  compli¬ 
ance  with  the  precept  of  St  James,  chap  v.  14th  and 
15th  verfes  ;  and  this  extreme  undlion  the  Romifh 
church  has  advanced  to  the  dignity  of  a  facrament.  It 
is  adminiftered  to  none  but  fuch  as  are  affetted  with 
fome  mortal  difeafe,  or  in  a  decrepit  age.  It  is  refufed 
to  impenitent  perfons,  as  alfo  to  criminals.  The  parts 
to  be  anointed  are  the  eyes,  the  ears,  the  noftrils,  the 
mouth,  the  hands,  the  feet,  and  the  reins.  The  laity 
are  anointed  in  the  palms  of  the  hands,  but  priefts  on 
the  back  of  it  j  becaufe  the  palms  of  their  hands  have 
been  already  confecrated  by  ordination. 

The  oil  with  which  the  lick  perfon  is  anointed  repre- 
fents  the  grace  of  God,  which  is  poured  down  into  the 
foul,  and  the  prayer  ufed  at  the  time  of  anointing  ex- 
preffes  the  remiflion  of  fins  thereby  granted  to  the  fick 
perfon  5  for  the  prayer  is  this  :  “  By  this  holy  unftion, 
and  his  own  moft  pious  mercy,  may  the  Almighty 
God  forgive  thee  whatever  fins  thou  haft  committed 
by  the  fight”  when  the  eyes  are  anointed  ;  by  the  hear¬ 
ing,  when  the  ears  are  anointed;  and  fo  of  the  other*  The  Sin- 
fenfes  *.  cere  Chrif. 

UNDECAGON,  is  a  regular  polygon  of  1 1  fides.  JtruEled 

UNDECEMVIR,  a  magiftrate  among  the  ancient/row  the 
Athenians,  who  had  10  other  colleagues  or  affociates  Written 
4  C  joined JVorci' 
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(Jiiclecem-  joined  with  him  In  the  fame  commiffion.  The  fundions 
vir  of  the  undecemviri  at  Athens  were  much  the  fame  with 
J)  thofe  of  the  late  prevots  de  mavechauffe  in  France.  They 
,  ny°n’  .  took  care  of  the  apprehending  of  criminals  3  fecurcd 
them  in  the  hands  of  juftice  3  and  when  they  were  con- 
'  dcmned,  took  them  again  into  cuilody,  that  the  fen- 

tence  might  be  executed  on  them.  They  were  chofen 
by  the  tribes,  each  tribe  naming  its  own  3  and  as  the 
number  of  the  tribes  after  Callifthenes  was  but  10,  which 
made  10  members,  a  fcribe  or  notary  was  added,  which 
made  the  number  11. 

UNDERSTANDING.  See  Metaphysics  and  Lo¬ 
gic. 

UNDERWALDEN,  a  canton  of  Switzerland,  and 
the  fixth  in  rank.  It  is  bounded  on  the  north  by  the  can¬ 
ton  of  Lucern  and  by  the  lake  of  the  Four  Cantons,  on 
the  eafl  by  the  high  mountains  which  fcparate  it  from  the 
canton  of  Bern,  and  cn  the  weft  by  the  canton  of  Bern. 
The  religion  of  this  canton  is  the  Roman  Catholic. 

UNDULATION,  in  Physics ,  a  kind  of  tremulous 
motion  or  vibration  obfervabie  in  a  liquid,  by  which  it 
'  alternately  rifes  and  falls  like  the  waves  of  the  fea. 

UNGUENT,  or  Ointment,  in  Medicine  and  Sur¬ 
gery,  a  topical  remedy  or  compofition,  chiefly  ufed  in  the 
drefling  of  wounds  or  blifters.  See  Materia  Medica. 

UNICORN,  an  animal  famous  among  the  ancients, 
and  thought  to  be  the  fame  with  the  rhinoceros. 

Sparmann  informs  us,  that  the  figure  of  the  unicorn 
deferibed  by  the  ancients  has  been  found  delineated  by 
the  Snefe  Hottentots  on  the  plain  fuiface  of  a  reck  in 
CafFraria  3  and  therefore  conjedures,  that  fuch  an  ani¬ 
mal  either  does  exift  at  prefent  in  the  internal  parts  of 
Africa,  or  at  leaft  once  did  fc.  Father  Lobo  affiims 
that  he  1  as  feen  it.  Mr  Barrow  in  Lis  Trave/s  in 
Southern  Africa,  affords  additional  reafon  to  believe  in 
the  exiftence  of  this  curious  animal. 

Ujgico B N-I'ipj.  See  Monodon,  Cetology  Index. 

UNIFORM,  denotes  a  thing  to  he  fimilar,  or  con¬ 
fident  either  with  another  thing,  or  with  itfelf,  in  refpeft 
of  figure,  ftrudure,  proportir..,  or  the  like 3  in  which 
(enf?  it  Hands  oppofed  to  difForm. 

UNIFORMITY,  regularity,  a  fimilitude  or  refem- 
blance  between  the  parts  of  a  whole.  Such  is  that  we 
meet  with  in  figures  of  many  Tides,  and  angles  refpedive- 
ly  equal,  and  anfwerable  to  each  other.  A  late  inge¬ 
nious  author  makes  beauty  to  confift  in  uniformity,  join¬ 
ed  or  combined  with  variety.  Where  the  uniformity  is 
equal  in  two  objeds,  the  beauty,  he  contends,  is  as  the 
variety  ;  and- where  the  variety  is  equal,  the  beauty  is  as 
the  uniformity. 

UNIFORMITY,  is  particularly  ufed  for  one  and  the 
fame  form  of  public  prayers,  and  adminiftration  of  facra- 
ments,  and  other  rites,  &c.  of  the  church  of  England, 
preferibed  by  the  famous  flat.  1  Eliz.  and  13  and  14 
Car.  II.  cap.  4.  called  the  Jci  of  Uniformity .  See  Li¬ 
turgy. 

UNION,  a  jundion,  coalition,  or  affemblage  of  two 
or  more  different  things  in  one. 

Union,  or  The  Union ,  by  w^ay  of  eminence,  is  more 
particularly  ufed  to  expiefs  the  ad  by  which  the  two 
feparate  kingdoms  of  England  and  Scotland  were  incor¬ 
porated  into  one,  under  the  title  of  The  kingdom  of 
Great  Britain.  This  union,  in  vain  attempted  by  King 
James  I.  was  at  length  effe  cted  in  the  year  1707*  6  An¬ 
na*,  when  25  articles  were  agreed  to  by  the  parliament 


of  both  nations  3  the  purport  of  the  moil  confiderable 
being  as  follows  :  ^ 

1.  That  on  the  firft  of  May  1707,  and  for  ever  after, 
the  kingdoms  of  England  and  Scotland  fhall  be  united 
into  one  kingdom,  by  the  name  of  Great  Britain. 

2.  The  fucceflion  to  the  monarchy  of  Great  Britain 
(hall  be  the  fame  as  was  before  fettled  with  regard  to 
that  of  England. 

3.  The  united  kingdom  (hall  be  reprefented  by  one 
parliament. 

4.  There  (hall  be  a  communication  of  all  rights  and 
privileges  between  the  fubjeds  of  both  kingdoms,  except 
vrhere  it  is  others  ife  agreed. 

9.  \\  hen  England  raifes  2,oco,ocol.  by  a  land-tax, 
Scotland  (hall  rafte  48,000!. 

16,  17.  The  ftanciards  of  the  coin,  of  weights,  and  of 
meafures,  (hall  be  1  educed  to  thole  of  England  through¬ 
out  the  united  kingdoms.  * 

18.  The  laws  relating  to  trade,  cuftoms,  and  the  ex- 
cife,  (hall  be  the  fame  in  Scotland  as  in  England.  But 
all  the  other  laws  of  Scotland  fhall  remain  in  force  3  but 
alterable  by  the  parliament  of  Great  Britain.  Yet  with 
this  caution,  that  laws  relating  to  public  policy  are  al¬ 
terable  at  the  difcrcticn  of  the  parliament  •,  laws  relating 
to  private  right  are  not  to  be  altered  but  for  the  evident 
utility  of  the  people  of  Scotland. 

22.  Sixteen  peers  are  to  be  chofen  to  represent  the 
peerage  of  Scotland  in  parliament,  and  45  members  to 
lit  in  the  houfe  of  commons. 

23.  The  16  peers  of  Scotland  fhall  have  all  privileges 
of  parliament  3  and  all  peers  of  Scotland  (hall  be  peers 
of  Great  Britain,  and  rank  next  after  thole  of  the  fame 
degree  at  the  time  of  the  union,  and  (hall  have  all  privi¬ 
leges  of  peers,  except  fitting  in  the  houfe  cf  lords,  ai  d 
voting  on  the  trial  of  a  peer. 

Thefe  are  the  principal  of  the  23  articles  of  union, 
which  are  ratified  and  confirmed  Ly  ftatute  5  Ann.  c.,8. 
in  which  ftatute  there  are  alfo  two  ads  of  parliament 
recited  3  the  one  of  Scotland,  whereby  the  church  of 
Scotland,  and  alfo  the  four  univerfities  of  that  kingdom, 
are  eftablifhed  for  ever,  and  all  fucceeding  fovereigrs 
are  to  take  an  oath  inviolably  to  maintain  the  fame  3  the 
other  of  England,  5  Anna?,  c.  6.  whereby  the  ads  of 
uniformity  of  13  Eliz.  and  13  Car.  II.  (except  as  the 
fame  had  been  altered  by  parliament  at  that  time),  and 
all  other  ads  then  in  force  for  the  prefervation  of  the 
church  of  England,  are  declaied  perpetual  3  and  it  is 
ftipulated,  that  every  fubfequent  king  and  queen  fhall 
take  an  oath  inviolably  to  maintain  the  fame  within 
England,  Ireland,  Wales,  ard  the  town  of  Berwick- 
upon-Tweed.  And  it  is  enaded,  that  thefe  two  ads 
“  (hall  for  ever  be  obferved  as  fundamental  and  effential 
conditions  for  the  union.” 

Upon  thefe  articles  and  ad  of  union,  it  is  to  be  ob- 
ferved,  1.  That  the  two  kingdoms  are  lo  infeparably 
united,  that  nothing  can  ever  difumte  them  3  except  the 
mutual  confent  of  both,  or  the  fuccefsful  refiftance  of 
either,  upon  apprehending  an  infringement  of  thefe 
points  which,  when  they  were  fcparate  and  independent 
nations,  it  was  mutually  ftipulated  (liculd  be  “  funda¬ 
mental  and  effential  conditions  of  the  union.”  2.  That 
whatever  elfe  may  be  deemed  u  fundamental  and  effen¬ 
tial  conditions,”  the  prefervation  of  the  tv/o  churches, 
of  England  and  Scotland,  in  the  fame  (late  that  they 
were  in  at  the  time  of  the  union,  and  the  maintenance 
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Union  of  the  a£ls  of  uniformity  which  eftabiifhed  the  liturgy, 

II  are  exprefsly  declared  fo  to  be.  3.  That  therefore  any 
United  aiterat;on  in  t’ne  conditution  of  either  of  thefe  churches, 
or  in  the  liturgy  of  the  church  of  England  (unlefs  with 
the  content  of  the  refpeftive  churches,  colleftivcly  or 
reprefentatively  given),  would  be  an  infringement  of 
thefe  “  fundamental  and  effential  conditions,”  and 
greatlv  endanger  the  union.  4*  d.  hat  the  municipal 
laws  of  Scotland  are  ordained  to  be  Hill  obferved  in  that 
part  of  the  ifland,  unlefs  altered  by  parliament  *,  and  as 
the  parliament  has  not  yet  thought  proper,  except  in  a 
few  in  fiances,  to  alter  them,  they  ftill,  with  regard  to 
the  particulars  unaltered,  continue  in  full  force. 

For  an  account  of  the  union  of  Ii eland  with  Great 
Britain,  thus  forming  the  united  kingdom  of  Great  Bri¬ 
tain  and  Ireland,  fee  Ireland,  N°  120. 

UK  ISON,  in  Mufc.  See  INTERVAL. 

UNIT,  or  Unity,  in  Arithmetic ,  the  number  one  ; 
or  one  (ingle  individual  part  of  diferete  quantity. 

UNITARIANS,  in  ecclefiaftical  hiitory,  a  name 
given  to  thofe  who  confine  the  glory  and  attribute  of 
divinity  to  the  One  only  great  and  fupreme  God,  and 
Father  of  our  Lord  Jefus  ChrifL 

UNI  TED  Brethren,  or  Unites  Fratrum  ;  a  focie- 
ty  of  Chridians,  whofe  chief  refidence  is  at*  Herrnhut  in 
„  Saxony.  They  are  commonly  called  Moravians,  from 

their  original  country,  and  Herrnhuters,  from  their 
chief  place  of  refidence.  Some  account  of  this  fociety 
lias  already  been  given  under  Herrnhut  ;  but  as  that 
account  may,  by  fome,  not  be  deemed  fufficiently  full, 
we  (hall  here  add  a  fummary  of  their  inditutes,  derived 
from  a  communication  by  one  of  their  own  clergy. 

Though  the  church  of  the  United  Brethren  is  epifeo- 
pal,  their  bifhops  pofiefs  no  elevation  of  rank  or  pre¬ 
eminent  authority,  their  church  being  governed  by  fy- 
nods  or  confiflories  from  all  the  congregations,  and  by 
fubordinate  bodies,  called  conferences.  The  fynods  are 
generally  held  once  in  feven  years.  In  the  firft  fitting  a 
president  is  chofen  j  and  the  elders  appointed  by  the 
former  fynod  to  fuperintend  the  unity,  lay  down  their 
office,  though  they  dill  form  a  part  of  the  afiembly,  as 
well  as  the  billions,  the  lay  elders,  and  thofe  minifters 
who  have  the  infpedion  of  feveral  congregations  in  one 
province. 

Queftions  of  importance,  or  of  which  the  confequences 
cannot  be  forefeen,  are  decided  by  lot,  though  this  is 
never  ufed  till  after  mature  deliberation  and  fervent 
prayer.  In  the  fynods,  the  date  of  the  unity,  and  the 
concerns  of  the  congregations  and  millions,  are  taken 
into  confideration. 

Towards  the  conclufion  of  every  fynod,  a  kind  of 
executive  board  is  appointed,  called  the  elders  conference 
sf  the  unity ,  confiding  of  13  elders,  and  divided  into 
four  com  dttees  or  departments,  one  for  fupei intending 
millions  into  heathen  countries  ;  a  fecond  for  watching 
over  the  conduct  of  congregations  \  a  third  for  mana¬ 
ging  the  economical  concerns  of  the  unity,  and  a  fourth 
for  maintaining  the  difeipline  of  the  fociety.  Thefe 
conferences,  however,  are  amenable  to  a  higher  com* 
m'ttee,  called  the  elders  conference,  the  powers  of 
which  are  very  extenfive.  It  appoints  and  removes 
every  fervant  in  the  unity,  authorises  the  bifliops  to  or¬ 
dain  preAivters  or  deacons,  and  to  confecrate  other  bi¬ 
llions.  and  in  (hort,  po defies  the  fupreme  executive  power 
oyer  th  whole  fociety. 
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A  bilhop  of  the  United  Brethren  can  difeharge  no 
office  but  by  the  appointment  of  the  iynod,  or  o*-  the 
elders  conference.  Indeed  their  deacons  can  perform 
every  office  of  the  biihops,  except  ordination,  and  ap¬ 
pear  to  confirm  young  perfons  when  they  fird  become 
candidates  for  the  communion.  Even  female  deacons 
are  employed  for  the  purpofe  of  privately  admoniihing 
their  own  fex,  and  vifiting  them  in  cafes  of  ficknefs. 

There  are  alfo  by  elders,  whofe  bufmefs  it  is  to  watch 
over  the  conditution  and  difeipline  of  the  unity  *,  to  en¬ 
force  the  obfervance  of  the  laws  of  the  country  in  which 
midions  are  edabliffied,  and  to  guard  the  privileges 
conferred  on  the  brethren  by  the  government  under 
which  they  live. 

On  Sunday,  befides  the  public  prayers,  one  or  two 
fermons  are  preached  in  every  church,  and  after  the 
morning  fervice,  an  exhortation  is  given  to  the  chil¬ 
dren.  Previous  to  the  holy  communion,  which  is  ad- 
miuidcred  on  fome  Sunday  once  a  month,  and  on  Maun- 
day  Thurfday,  each  perfon  before  he  communicates,  mud 
converfe  on  the  date  of  his  foul  with  one  of  the  eiders. 

Love  feads  are  frequent,  and  on  Maunday  Thurfday  the 
fociety  have  a  folemn  footwafhing. 

Our  limits  will  not  permit  us  to  give  a  fyftematiu 
view  of  the  do&rinal  tenets  of  the  Brethren.  Though 
they  acknowledge  no  other  dandard  of  truth  than  the 
facred  feriptures,  they  adhere  to  the  Augfburg  confef- 
(ion,  and  fpeak  refpe&fully  of  the  39  articles  of  the 
church  of  England.  They  profefs  to  believe  that  the 
kingdom  of  Chriff  is  not  confined  to  any  particular 
party,  community,  or  church  5  and  they  confider  them- 
felves  as  fpiritually  joined  in  the  bond  of  Chridian  love 
to  all  who  are  taught  of  God,  and  belong  to  the  uni- 
verfal  church  of  Chrift,  however  much  they  may  differ 
in  forms,  which  they  deem  non-eflentials.  For  a  fuller 
account  of  this  fociety,  fee  Crantz's  Ancient  and  Modern 
Hi/lory  of  the  Protefant  Church  of  the  United  Brethren , 

London  1780,  and  An  Expoftion  of  Chrifian  Doffrin', 
as  taught  in  the  Protefant  Church  of  the  United  Bre¬ 
thren ,  London  1784.  1 

United  Provinces,  otherwife  called  the  Republic  ^Situation 
Holland \  or  the  Batavian  republic ,  a  maritime  country  arKl 
of  Europe,  occupying  that  part  of  the  Netherlands 
which  lies  between  Audrian  Flanders  and  Brabant,  now 
the  French  departments  cf  Lys ,  Efcaut ,  Deux  Kethes 
and  Dyle  on  the  fouth,  and  the  didricl  of  Ead  Frieffmd 
on  the  north-ead  \  being  bounded  on  the  north  and  wed 
by  the  German  ocean  or  North  fea,  and  on  the  end 
by  the  kingdom  of  Wedphalia.  They  are  fituited  be¬ 
tween  the  parallels  of  510  10',  and  530  35'  N.  lat.  and 
between  30  10',  and  70  5'  E.  long.  In  Britilh  miles 
the  length  of  this  country,  from  north  to  fouth,  is  efei- 
mated  at  165,  its  breadth  from  wed  to  ead  about  ico, 
and  its  area  at  10,000  fquare  miles. 

Before  the  French  revolution,  this  part  of  the  Low  Divide*- 
Countries  w?4  divided  into  feven  provinces,  viz.  Guel- 
DERLAND  or  GELDERS,  HOLLAND,  ZEALAND,  U- 
trecht,  Friesland,  Overyssel  and  Groningen, 
befides  the  dependencies  of  Dutch  Brabant  and  Dutch 
Flanders.  Of  late  the  whole  has  formed  eight  de¬ 
partments,  which,  except  that  called  the  Generalltc 
lands,  were  didinguifhed  by  the  old  names.  The  fol¬ 
lowing  table  gives  a  general  view  of  the  fubdivifions, 
area  in  geographical  miles,  population  and  chief  towns 
of  thefe  provinces. 
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Provinces . 


I.  Guelderland. 

II.  Holland. 

III.  Zealand. 

IV.  Utrecht. 

V.  Friesland. 

VI.  Overyssel. 


Subdivijions . 


L 


4 


VII.  Groningen. 
Generality  lands  (a)  •  } 


Nimeguen 
Zutphen  . 
Arnheim 

North  Holland 
South  Holland 

Weft  Zealand 

Eaft  Zealand 

Emeland 

Abhoude 

Montfort 

Wjk 

Ooftergo 

Weftergo 

Zevenwolde 

Northern  iflands 

Salland 

T  wen  the 

Wollenhoven 

Drenthe 

Groningen 

Om  me  land 

Drent 

Dutch  Brabant 


Area . 


j*  1840 

2000 

uncertain 

510 

*  IJ55 

I 

►  1792 

640 

2000 


Population  in 

!796. 


217,828 

828,542 
82,21 2 

92,904 

,513 

135,060 

IJT555 

247,849 


1,880,563 


Chief  Towns . 


Nimeguen,  Zutphen,  Arnheim. 

f  AMSTERDAM,  Rotterdam, 
<  Hague,  Leyden,  Haarlem, 
L  Helvoetfluys  and  Alkmaer. 

Middleburg,  Flufhing. 
Utrecht,  Amersfort. 


Leewarden,  Dockum,  Franeker, 
[  Harlingen,  Bolfwert. 


r  Deventer,  Zwol,  Campen,  Coe 
\  veraen. 

Groningen,  Winchoten. 

f  Bois-le-duc,  Breda,  Bergen-op- 
Zoom. 


United 
Province  s. 


A  great  part  of  thefe  provinces  is  compofed  of  iflands 
formed  by  the  mouths  of  the  large  rivers  which  here 
difembogue  their  waters  into  the  German  ocean.  The 
principal  iflands  are  Walcheren ,  JooJUand ,  South  and 
North  Beveland,  and  Wolferfdijk ,  compofing  Weft  Zea¬ 
land  }  Schowen ,  Duiveland ,  Ferthoien ,  and  &  Phillips - 
forming  Eaft  Zealand  ;  Goeree  in  South  Holland, 
the  Tex  el,  Vheland,  and  Ameland,  to  the  weft  and  north 

3  ot  Friefland. 

Colonies.  4  he  Dutch  had  formerly  conftderable  colonial  terri¬ 
tory  ;  but  this  is  now  reduced  to  part  of  Java,  Suma¬ 
tra,  and  the  Molucca  iflands,  with  fome  other  fettle- 
ments  in  the  Eaft  Indies  ;  fome  trifling  factories  on  the 
Guinea  coaft  }  St  Euftatius  and  part  of  Surinam  in- South 

4  America. 

Surface,  The  face  of  the  country  is,  in  general,  extremely  uni- 

foil,  Sec.  form,  confiding  of  large  trafls  of  marfliy  paftures,  or 
fandy  heaths,  interfperfed  with  feveral  large  rivers,  and 
numerous  canals.  There  are  a  few  hills  in  the  eaftern 
diftri&s,  but  the  coafts  are  fo  low,  that,  but  for  the 
dykes  or  fea  walls,  they  would  be  inundated  by  the  fea. 
JLhe  foil  confifts  almoft  entirely  of  alluvial  earth  and  ve¬ 
getable  mold,  and  is  very  produ&ive.  The  climate  is 
moift,  inconftant,  and  peculiarly  infalubrious  to  ftrangers  \ 
intermittent  fevers  and  flmilar  difeafes,  the  attendants 
on  a  marfliy  and  watery  foil,  being  extremely  frequent. 
The  winters  are  colder  and  the  furamers  hotter  than  in 

4  Bri  tain . 

"Rivers  and  The  principal  rivers  of  the  United  Provinces  are  the 

Jakes. 


Rhine,  the  Maefe  or  Meufe,  and  the  Efcaut  or  Scheldt, 
which  feparates  them  from  French  Flanders.  There  are 
few  lakes  of  any  note,  except  the  fea  of  Haerlem,  near 
the  Zuyder  Zee.  5 

There  is  little  interefting  in  the  natural  hiftory  of  Hoi-  Produce 
land  ;  the  animals  and  plants  refembling  thofe  of  the  ad-  anc*  agr*~ 
jacent  countries  of  France  and  Germany,  and  its  mine-  cu^ture* 
lal  produ&s  being  extremely  few.  Its  chief  artificial 
produ&s  are  flax,  tobacco,  madder  and  flower  roots,  but¬ 
ter  and  cheefe.  The  ftate  of  agriculture  is  but  little  ad¬ 
vanced  \  as  almoft  the  whole  country  is  under  grafs,  and 
the  corn  produced  is  not  nearly  fufficient  for  home  con- 
fumption.  ^ 

The  changes  which  the  coafts  of  the  Dutch  provinces  Progreffive 
have  undergone,  in  confequences  of  the  ftiifting  of  the  geography, 
beds  of  rivers,  the  encroachments  or  retiring  of  the  fea, 
and  tempefts  from  the  German  ocean,  render  their  pro- 
greflive  geography  an  interefting  objeft.  We  find  that 
in  the  latter  periods  of  the  Roman  empire,  the  river 
Rhine  divided  itfelf  into  two  great  branches  at  Burgina- 
fium,  the  modern  Schenk,  about  five  miles  north-weft  of 
Colonia  Trajana,  near  the  prefent  Cleves.  Thci  fouthern 
branch  joined  the  Meufe  at  the  town  of  Mofa  or  Muvi, 
while  the  northern  branch  palled  by  Durftadt,  Utrecht, 
and  Leyden,  to  the  ocean.  The  northern  branch  of 
the  Rhine  was  joined  to  the  Yflel  by  the  canal  of  Drufus 
(fee  BATAVOBUM  Infula),  while  this  latter  river  flow¬ 
ed  into  a  confiderable  lake  called  Flevo,  now  a  fouthern 
portion  of  the  Zuyder  Zee.  When  the  canal  of  Drufus 

was 
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0‘i'xttecl  was  negle&ed,  the  waters  of  the  Rhine  poured  into  the 
^Pi evinces.  Yflcl  with  fuch  violence  as  to  increafe  the  lake  of  Flevo 
.  1  to  a  great  expanfe  of  waters,  fo  that  in  (lead  of  a  river 

which  once  ran  from  that  lake  to  the  fca  for  nearly  50  Ro¬ 
man  miles,  there  was  opened  the  wide  gulf  which  now 
forms  the  entrance.  In  the  mean  time,  the  northern  branch 
of  the  Rhine  became  much  diminiflied,  and  the  canal  of 
Drufus  gradually  difappeared.  The  eftuaries  of  the  Meufe 
and  the  Scheldt  being  open  to  great  inroads  from  the  fea, 
havealfo  materially  changed  their  figure  and  pofition;  and 
the  latter  in  particular,  which  once  formed  merely  a  trian¬ 
gular  iiland,  divided  into  four  or  five  fmaller  branches, 
which  are  now  extenfive  creeks,  dividing  the  1  (lands  of  Zea¬ 
land  and  South  Holland.  In  the  beginning  of  the  15th 
century,  the  eltuary  of  the  Meufe  fuddenly  formed  a  vaft 
lake  to  the  fouth-eaftof  Dort,  overwhelming  72  villages, 
and  100,000  inhabitants.  By  a  fubfequent  change,  the 
Rhine  was  again  fubdi  vided,  the  northern  branch  falling  in¬ 
to  the  Leek,  while  the  fouthern  formed  the  modern  Waal. 

The  early  hiftory  of  thefe  provinces,  from  their  fub- 
je&ion  by  the  Romans,  till  they  fell  under  the  dominion 
of  the  Spanifh  monarchy,  has  been  already  given  under 
the  article  Netherlands,  fo  that  we  have  here  to  re¬ 
late  only  thofe  tranfaflions  which  have  taken  place  fince 
g  the  accefiion  of  Philip  II.  to  the  crown  of  Spain  (b). 
State  of  the  #  At  the  death  of  Charles  V.  the  Dutch  provinces  were 
Butch  pro-  in  a  very  flourifhing  condition.  In  this  fmall  trad  were 
vmces  at  then  reckoned  not  fewer  than  7  co  large  walled  cities, 
fion  of  and  0300  confiderable  towns  or  large  villages,  all  be- 
Philip  IL  come  by  their  application  to  arts  and  commerce. 
An.  1556'.  The  fame  application  had  diffufed  a  fpirit  of  indepen¬ 
dence  among  the  inhabitants,  wh o  were  jealoufiy  alive 
to  every  invafion  of  their  rights  and  privileges.  The  re¬ 
formed  religion  had  made  confiden  ble  progrefs  among 
all  ranks,  and  the  dodrines  of  Calvin  had  been  embra¬ 
ced  by  a  great  majority  of  the  people.  Hence,  nothing 
could  be  more  impolitic  than  the  meafures  taken  by  Phi¬ 
lip  to  advance  the  caufe  of  popery,  and  to  enforce  obe¬ 
dience  to  the  tyrannical  ads  of  his  deputies.  The  eftab- 
lifhment  of  a  court  of  inquifition,  the  increafe  of  the 
number  of  biftioprics,  the  appointment  of  Cardinal  Grand- 
vele  to  be  chief  counfellor  to  the  duchefs  of  Parma,  then 
regent  of  the  Netherlands,  and  the  enormous  taxes  levied 
to  fupport  the  Spanifh  forces,  were  no  trifling  grievances, 
and  created  fuch  a  fpirit  of  difaflfedion,  that  when  the 
duchefs  affumed  the  reins  of  government,  in  the  year 
156°,  the  murmurs  of  the  people  could  no  longer  be 
fupprefled. 

A  deputation  of  the  malcontents,  at  the  head  of  whom 
were  William  prince  of  Orange,  and  his  brother  Louis 
°f  NaflTau,  with  the  counts  of  Egmont  and  Horn,  waited 
meafures  of  on.  duchefs  at  Bruflels,  and  infilled  either  on  the  dif- 
Philip.  miflal  of  Cardinal  Grandvele,  or  the  calling  of  an  af- 
An.  1554.  fembly  of  the  ftates-general.  The  duchefs  thought  pro- 
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per  to  comply  with  the  former  of  thefe  requefls,  but  as  United 
that  minifter  was  fucceeded  by  two  of  his  creatures,  who  HoVinces. 
trod  exactly  in  his  footfteps,  and  in  particular  increafed  r 
the  religious  perfections,  and  the  power  of  the  inquifi¬ 
tion,  the  popular  ferment  became  greater  than  ever.  The 
patriots  fent  Count  Egmont  to  Madrid,  to  lay  their 
grievances  before  the  king  j  but  that  monarch  with  his 
accuflomed  infincerity,  returned  a  favourable  anfwer  to 
■their  remonftrances,  without  changing  any  of  the  ob¬ 
noxious  meafures  of  the  government  at  Bruflels.  In  the 
mean  time  the  diabolical  combination  that  had  been 
formed  between  Charles  IX.  of  France  and  Ifabella  of 
Spain,  for  the  maflacre  of  the  proteflants,  which  foon 
after  took  place,  had  been  whifpered  in  the  Low  Coun¬ 
tries,  and  in  confequence  a  general  aflociation  was  form¬ 
ed  for  the  purpofe  of  abolifliing  the  court  of  inquifition. 

This  aflociation,  headed  by  Henry  de  Biodenrode,  a 
defendant  of  the  earls  of  Holland,  waited  on  the  regent 
in  fuch  a  formidable  body,  that  (he  was  obliged  to  pro¬ 
mile  the  exertion  of  her  utmoft  influence  towards  ob¬ 
taining  their  demands.  It  is  laid,  however,  that  (lie 
could  obtain  no  better  terms  from  the  bigotted  Philip 
than  that  heretics  ihould  in  future  be  hanged  inflead  of 
burnt.  _  _  IO 

As  the  people  found  that  their  dutiful  remonftrances  The  people 
could  obtain  no  redrefs,  they  determined  to  take  into  kreak  out 
their  own  hands  the  neceflary  reformation.  In  feve- il'^° en 
ral  towns  in  Flanders,  the  people  aflembled,  deftroyedre  e  i0n* 
churches,  pulled  down  images,  and  committed  other 
a£ls  of  violence.  The  principal  inhabitants,  however, 
while  they  were  preparing  to  refill  the  oppreftive  a£ls  of 
the  government,  behaved  with  more  temperance  and 
moderation  ;  a  new  oath  of  allegiance  had  been  exacted, 
and  this  the  counts  of  Egmont  and  Horn,  probably  with 
a  view  to  temporife,  were  induced  to  take,  but  the  prince 
of  Orange  fteadily  refufed,  and  retired  into  Germany, 
whither  he  was  followed  by  great  numbers  of  all  ranks 
and  conditions,  fo  that  within  a  few  days  1  CO, 000  fami* 
lies  had  left  the  Low  Countries.  This  emigration  fo 
much  alarmed  the  duchefs  of  Parma,  that  fhe  refigned 
the  regency. 

The  duchefs  was  fucceeded  by  the  duke  of  Alva,  Duke  of 
who  had  been  fent  into  the  Netherlands  with  an  army  Al.va  aP- 
of  10,000  veteran  troops,  to  intimidate  the  people,  and  vernor^ of 
enforce  obedience  to  the  civil  power.  We  have  already theNetherw 
drawn  the  charafler  of  this  bloody  man  (fee  Alva),  lands, 
and  have  fhewn  how  well  he  was  calculated  to  execute 
the  orders  of  a  tyrannical  and  bigotted  mafter.  He  no 
fooner  entered  on  his  government  than  the  whole  coun¬ 
try  was  filled  with  terror  ;  Counts  Egmont  and  Horn 
were  ignominioufly  executed,  and  the  eftates  of  the  prince 
cf  Orange  were  confifcated. 

Ihis  prince  and  his  brother  had  been  labouring  to  fup- The  prince 
port  the  caufe  of  their  injured  countrymen  amoiw  theot°range 

German takes  the. 

command 


‘a  interring  in  itfelf,  or  more  replete  with  ufeful  leffons  to  ru- 

Jers  and  to  fob) efts  than  that  which  records  the  druggies  of  a  brave  people  to  preferve  or  regain  their  liberties 
and  independence.  Hence  the  glorious  conteft  which  the  Dutch  provinces  maintained  againft  the  power  of  Spain- 

coined tim  Vwdll  enaW  tnumpl’ed  over  tyranny  and  oppreffion,  might  well  deferve  a  much  fuller  detail  than  our 
confined  limits  will  enable  us  to  afford.  In  the  compendious  view  which  we  have  here  given  of  thefe  tranfaftions 
we  have  endeavoured  to  catch  the  more  prominent  features,  and  thus  in  fome  meafure  preferve  the  fpirit  of  the  pic 
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United  German  princes,  and  had  raifed  a  detachment  of  Ger- 
1  rov‘n"es',  mans,  by  which  they  were  enabled  to  make  head  againft 
the  regent.  The  prince  of  Orange,  who  had  been  al¬ 
ways  a  favourite  with  the  people,  was  now  rendered 
more  popular  in  confequence  of  his  fufferings  in  their 
caufe,  and  was  invited  to  take  the  command  of  the 
armed  bodies  which  were  preparing  to  refill  the  duke 
I3  of  Alva. 

Commence-  The  prince  firft  penetrated  into  Brabant,  and  attempt- 
ment  of  ho-  ed  to  furprife  Ruremond,  but  was  defeated  by  a  detach- 
AnT'tfg  ment  of  the  Spanilh  army  j  but  his  brother  foon  after 
3  *  overpowered  a  body  of  Spaniards,  and  killed  600.  In 
a  fubfequent  engagement,  however,  with  the  main  body 
of  Alva’s  army,  Prince  Louis  was  entirely  defeated,  and 
all  his  infantry  cut  in  pieces.  The  prince  of  Orange 
finding  that  he  could  not  at  prefent  keep  the  field  a- 
gainft  fo  formidable  an  enemy,  and  that  his  foldiers  de- 
lerted  in  confequence  of  his  ill  fuccefs  and  want  of  pay, 
was,  in  1 569,  obliged  to  dilband  his  army,  and  return 
to  Germany. 

The  duke  of  Alva  did  not  fail  to  make  the  mod  of 
his  fuccefs.  All  the  prifoners  taken  in  the  laft  campaign 
were  put  to  death,  and  the  100th  part  of  every  man’s 
eftate,  with  a  tenth  of  all  merchandife,  were  exacted  as  an 
annual  payment  from  the  inhabitants,  under  the  penalty 
of  military  execution.  The  ftates  offered  to  pay  an  an¬ 
nual  fubfidy  of  2,000,000  florins,  in  place  of  thefe  taxes  j 
but  thefe  offers  were  rejefted  with  difdain. 

The  people  thus  driven  to  defpair,  were  refolved  to 
ted  out  by  ftrain  every  nerve  to  refill  thefe  oppreflive  a£ls.  The 
the  patri-  tradcfmen  in  the  towns  Ihut  their  (hops,  and  the  peafants 
*An  1  1  re^ukd  to  bring  provifions  to  the  markets.  In  the  mean 

57  *  time  a  fquadron  of  Ihips,  which  is  known  by  the  name  of 
gueux ,  had  been  fitted  out  by  the  prince  of  Orange,  and 
the  command  given  to  Lumey.  The  trifling  fuccels  of 
this  fquadron,  which  had  captured  Briel,  in  the  ifland 
of  Voorn,  and  repulfed  a  force  fent  againft  it  by  the  duke 
of  Alva,  induced  the  Zealanders  to  colleft  all  their 
fhips,  and  alfo  oppofe  the  enemy  at  fea.  A  confi.lerable 
advantage  was  gained  by  this  fleet,  againft  a  Spanilh 
fquadron  commanded  by  the  duke  of  Medina  Celi. 
The  duke  was  entirely  defeated,  many  of  his  Ihips  were 
taken,  and  the  Zealanders  carried  off  a  booty  of  nearly 
l6  1,000,000  of  livres. 

Succeffes  of  To  increafe  his  army,  the  governor  had  draughted 
the  Orange  men  from,  the  garrifons  of  moll  of  the  fortified  towns, 
party.  End  tjlug  expofed  thefe  to  the  attacks  of  the  patriots. 

Accordingly,  Lewis  of  Naffau  furprifed  Mons,  the  count 
de  Bergues  gained  poffeffion  of  feveral 'towns  in  Over- 
yffel,  Guelderland,  and  Friefland  •,  while  another  party 
of  the  malcontents  made  themfelves  mailers  of  North 
Holland.  The  duke  of  Alva  now  began  to  feel  that 
he  had  gone  too  far,  and  attempted  w’hen  too  late,  to 
conciliate  the  good  opinion  of  the  people.  He  publilh- 
ed  an  edict  confenting  to  remit  the  moll  oppreflive  taxes, 
if  the  Hate  could  fuggeft  any  other  method  of  railing  the 
neceffary  fupplies,  and  he  convoked  the  ftates-general  of 
the  Provinces  to  affemble  at  the  Hague.  His  promifes 
and  his  threats  were,  however,  now  difregarded;  and  the 
ftates  who,  in  contempt  of  his  authority  had  affemblcd 
at  Dordrecht,  openly  efpoufed  the  caufe  of  their  coun¬ 
try,  declared  the  prince  of  Orange  commander  of  the 
national  forces,  and  raifed  a  confiderable  fum  for  the  pay¬ 
ment  of  his  troops. 

The  prince’s  forces  now  amounted  to  15*, 000  foot 
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and  7 000  horfc,  with  which  he  advanced  into  Brabant,  United 
and  took  Ruremond  by  affault.  He  then  poffeffed  him-  Province*, 
felf  of  Mechlin,  Oudenarde,  and  Dendermond,  and  hav-  U"""V  r 
ing  levied  contributions  on  thefe  inhabitants  who  adher¬ 
ed  to  the  government,  he  marched  towards  Mons,  then 
bdieged  by  the  duke  of  Alva,  with  an  intention  to  raife 
the.  liege,  by  bringing  the  duke  to  a  general  aftion. 

This,  however,  Alva  declined,  and  Mons  was  obliged, 
to  capitulate. 

In  the  midll  of  thefe  fucceffes,  a  damp  was  thrown  Reveii'es. 
over  the  ardour  of  the  patriots,  by  the  news  ol  the  hor¬ 
rid  maffacre  of  St  Bartholomew  *,  and  in  the  fame  de-  *  See 
gree  the  fpirits  of  the  Spaniards  revived.  The  prince  of  France, 
Orange  found  himfelf  obliged  to  retire  to  the  province1^0  x43- 
of  Holland,  leaving  the  cities  which  he  had  taken  at  the 
mercy  of  the  army.  Mechlin  opened  its  gates,  and  was 
pillaged  without  mercy,  while  the  other  towns  were  e- 
vacuated  by  the  garrifons,  and  loaded  with  heavy  impo- 
fitions.  In  a  (hort  time  nothing  remained  to  the  pa¬ 
triots,  but  the  provinces  of  Holland  and  Zealand  ;  but 
thefe  Hood  firm  in  the  caufe  of  liberty,  and  foon  became 
the  feat  of  a  fanguinary  warfare.  Frederick  de  Toledo 
was  detached  by  the  duke  of  Alva  to  reduce  the  infur- 
gents  in  thefe  quarters.  He  quickly  reduced  Waerden, 
where  his  foldiers  committed  the  mod  horrid  afls  of  bar¬ 
barity.  The  capture  of  this  place  was  followed  by  that 
of  Haerlem  after  an  obftinate  refiftance.  lS 

To  balance  this  ill  fuccefs  by  land,  however,  the  Zea-  Naval  vie. 
landers  obtained  many  important  advantages  by  fea.  tories  of 
They  attacked  the  harbour  of  Antwerp,  and  carried  off^ie,^ea” 
leveral  Ihips ;  and  when  the  governor  equipped  a  fqua-  an  erS* 
dron  to  oppofe  them,  it  was  thrice  encountered  by  Wertz, 
the  Zealand  admiral,  and  totally  defeated.  In  the  mean 
time  the  Spanilh  forces,  under  Frederick  of  Toledo,  con- Heroic  de¬ 
fining  of  j6ooo  veterans,  fat  down  before  Alkmaer,  the  fence  of 
capital  of  Holland,  a  town  without  regular  fortifications,  Alkmaef. 
and  defended  only  by  300  burghers  and  800  foldiers,  in 
great  want  of  provifions,  and  without  any  profpeft  of 
fpeedy  relief ;  yet  this  place,  though  attacked  with  great 
vigour,  by  a  battery  of  20  pieces  of  heavy  cannon,  which 
effected  a  breach  in  one  of  the  walls,  held  out  againft 
every  attempt,  and  the  Spanilh  foldiers  who  attempted 
to  ftorm  the  place  by  the  breach,  were  repulfed  with 
great  daughter,  and  Frederick  was  at  length  compelled 
to  raife  the  liege.  * 

Notwithftanding  thefe  partial  fucceffes,  the  affairs  of 
the  patriots  were  Hill  in  a  precarious  fituation.  Don 
Louis  de  Requefnes,  who  had  fucceeded  the  duke  of  Al¬ 
va  in  the  government,  was  diredled  to  carry  on  the  war 
with  the  utmoft  vigour.  The  prince  of  Orange  had,  af¬ 
ter  a  long  liege,  made  himfelf  mailer  of  Middleburgh, 
but  had  fuftained  a  great  lofs  by  the  defeat  and  death  of 
his  brother  Louis.  The  patriotic  caufe  derived  fome  ad¬ 
vantage,  however,  from  a  mutiny  which  took  place  in 
the  Spanilh  army,  but  this  advantage  was  of  a  tranlient 
nature.  ‘  io 

In  the  commencement  of  the  year  1575,  an  attempt  The  States 
at  negociation  took  place  between  the  contending  par-  apply  lor 
ties,  but  they  could  come  to  no  terms  of  accommoda-  affiftance  to 
tion,  and  the  war  was  continued  with  great  virulence,  of  England 
Though  much  diftreffed  in  his  finances,  Philip  made  ex-  ^n.  1075.’ 
traoidinary  efforts  to  crulh  the  patriots,  and  fucceeded 
fo  far,  that  they  almoft  defpaired  of  ultimate  fuccefs. 

In  this  dilemma  they  fent  a  deputation  to  Queen  Eliza¬ 
beth  cf  England,  offering  to  become  her  fubjefts,  if  Ike 

would 
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but  from  political 

reafons  {lie  declined  the  offer.  The  diRreffes  which 
Philip  now  experienced,  and  the  death  of  Ins  deputy 
Requefnes,  did  more  for  the  caufe  of  the  patriots  than 
all  their  own  exertions. 

Profiting  by  thofe  events,  in  the  latter  end  of  this 
year  they  attacked  and  carried  the  citadel  of  Ghent  j 
while  the  inhabitants  of  Antwerp,  in  revenge  for  hav¬ 
ing  been  pillaged  by  the  Spanifii  garrifon  that  held  the 
citadel,  united  i  r  the  common  caufe,  by  what  was  call¬ 
ed  the  pacification  of  Ghent. 

A  fecond  application  to  Queen  Elizabeth  met  with 
more  fuccefs,  and  file  advanced  them  the  fum  of  2G,oool. 
flerling,  on  condition  that  they  would  not  invne  the 
French  into  their  territories,  that  they  would  liRen  to 
An.  ijj 6.  any  reafcnable  terms  of  accommodation,  and  repay  the 
loan  in  the  courfe  of  the  tnfuing  year.  Agreeably  to 
thefe  conditions,  a  ceffation  of  hofiilities  wr  >  granted  to 
the  dates  by  Don  John  of  AuR  b,  the  prelent  gover¬ 
nor,  and  a  treaty  was  entered  into  with  him  for  difband- 
ing  the  foreign  troops.  The  weak  Ra^  of  the  govern¬ 
ment  required  fome  concefiions,  and  Don  John  acceded 
to  the  pacification  of  Ghent,  by  which  moll  of  the  de¬ 
mands  of  the  patriots  were  granted.  The  provinces  of 
Holland  and  Zealand,  however  conceiving  that  by  this 
treaty  the  other  provinces  had  conceded  too  much,  refuf- 
ed  their  concurrence,  and  hoftiiities  foon  recommenced. 

The  king  of  Spain  diffalisfied  with  the  concefiions  of 
Don  John,  recalled  that  governor,  and  appointed  the 
archduke  Matthias  in  his  room,  while  he  made  addi¬ 
tional  preparations  for  a  vigorous  profecution  of  the  war. 
The  fiates-general  in  their  turn  made  another  applica¬ 
tion  to  Queen  Elizabeth,  and  obtained  from  her,  not 
only  a  promife  of  100,000!.  Rerling,  but  of  a  body  of 
forces  confining  of  5000  foot,  and  1000  liorfe  5  in  re¬ 
turn  for  which,  the  Rates  agreed  to  put  into  her  pofief- 
flon  certain  fortified  towns,  and  to  tranfport  and  pay  the 
forces.  Thefe  fupplies,  however,  Elizabeth  afterwards 
declined  fending,  though  fiie  profeffed  all  poffible  good 
will  towards  the  provinces  and  their  caufe.  A  change 
of  ineafures  which  about  this  time  took  place  in  the 
Rates  of  Guelderland  and  Groningen,  in  favour  of  the 
proteftant  intereil,  contributed  not  a  little  to  aid  the  ge¬ 
neral  caufe  of  the  patriots,  though  feveral  of  the  pro¬ 
vinces  were  Rill  torn  by  inteRine  diffenfions  and  jarring 
mtereRs.  At  laR  the  prince  of  Orange,  perceiving  that 
little  confidence  was  to  be  placed  in  the  unanimity  of 
provinces  rent  by  fa&ion,  different  in  religion,  and  di¬ 
vided  by  ambition,  political  maxims,  and  private  intereil, 
formed  the  fcheme  of  more  clofely  uniting  the  provinces 
of  which  he  was  governor,  and  cementing  them  with 
thofe  more  contiguous,  in  which  the  proteRant  intereR 
prevailed.  Such  an  alliance  wasfubjed  to  fewer  difficul¬ 
ties  than  attended  the  more  general  one  of  uniting  all  the 
provinces ;  it  was  in  fact  the  only  meafure  that  could 
be  propofed  with  fafety,  and  it  was‘  profecuted  with  that 
alacrity  and  addrefs  for  which  William  was  defervedlv 
celebrated. 

#  On  the  23d  of  January  1379,  deputies  from  the  pro¬ 
vinces  of  Holland,  Zealand,  Utrecht,  Friefla nd,  Gro¬ 
ningen,  Overyffel,  and  Guelderland,  met  at  Utrecht, 
and  figned  the  alkance  ever  fince  known  by  the  name 
of  the  Union  of  Utrecht,  the  balls  of  that  commonwealth 
fo  renowned  by  the  appellation  of  the  United  Provinces . 
Thi*  treaty  of  alliance  was  founded  on  the  infraction  of 


*3 

Union  of 
Utrecht, 
An.  i57p. 


75  J  UNI 

the  pacification  of  Ghent  folemnly  acceded  to  by  Philip,  United 
and  the  late  invafion  of  certain  towns  in  Guelderland.  provinces. 
It’was  not  hereby  intended  to  divide  the  feven  provin-  "" 
ces  from  the  other  ten,  or  to  renounce  the  pacification 
of  Ghent  j  its  objeCl  was  to  preferve  the  liberty  Ripu- 
lated  in  that  pacification,  by  more  vigorous  operations^ 
and  united  councils.  The  chief  articles  of  this  union 
were  the  following. 

That  the  feven  provinces  (hall  unite  themfelves  in  in¬ 
tereR  as  one  province,  never  to  be  feparated  or  divided 
by  teRament,  donation,  exchange,  fale,  or  agreement  5 
leferving  to  each  particular  province  and  city  all  its  pri¬ 
vileges,  rights,  cuRoms,  and  Ratutes.  In  all  difputes 
arifing  between  either  of  the  provinces,  the  reR  {hall 
interpofe  only  as  mediators.  They  Riall  affiR  each  other 
with  life  and  fortune  againR  every  foreign  attempt  upon 
any  particular  province,  whether  to  eRabiifh  fovereignty, 
the  Catholic  religion,  arbitrary  meafures,  or  whatever 
elfe  may  appear  mccnfiftent  with  the  liberties  of  the 
province,  and  the  intention  of  the  alliance.  All  fron - 
tier  towns  belonging  to  the  United  Provinces  Riall,  if 
old,  be  fortified  at  the  expence  of  the  provinces  ;  if 
new,  at  the  joint  expence  of  the  union.  That  the  pub¬ 
lic  impoRs  and  duties  Riall  be  farmed  fer  three  months 
to  the  higheR  bidder,  and  employed  with  the  king’s 
taxes  in  the  public  fervice.  No  province,  city,  or  mem¬ 
ber  of  the  union,  {hall  contradl  an  alliance  with  any  fo¬ 
reign  prince  or  power,  without  the  concurrence  of  all 
the  other  members.  That  foreign  powers  {hall  be  ad¬ 
mitted  into  the  alliance,  only  by  content  of  all  the  con¬ 
trafling  parties.  As  to  religion,  the  provinces  of  Hol¬ 
land  and  Zealand  Riall  afl  in  that  particular  as  they 
think  advifable  :  the  reR  fir  all  adhere  to  the  purport  of 
the  edifl  publilhed  by  the  archduke  Matthias,  which 
preferibed,  that  no  man  Ihculd  be  oppreffed  on  account 
of  confidence.  All  the  inhabitants,  from  the  age  of  18 
to  60,  fhall  be  trained  and  difeiplined  to  war.  That 
peace  and  war  fhall  be  declared  by  the  unanimous  voice 
of  all  the  provinces }  other  matters  that  concern  the  in¬ 
ternal  policy  fhall  be  regulated  by  a  majority.  That 
the  Rates  fhall  be  held  in  the  ufual  ccnRitutional  man¬ 
ner,  and  coinage  fhall  be  deferred  to  future  determina¬ 
tion.  Finally,  the  parties  agree,  that  the  interpretation 
of  thefe  articles  fhall  remain  in  the  Rate<-general ;  but, 
in  cafe  of  their  failing  to  decide,  in  the  Radtholder.  24 

Soon  after  the  union  of  Utrecht,  King  Philip  did  all  Heroic  be- 
in  his  power  to  detach  the  prince  of  Orange  from  the  1)av,0lff  of 
new  confederation.  He  offered  to  reRore  him  to  all  his 
eRates,  to  indemnify  him  for  all  his  Ioffes,  and  give  him  * 
the  firR  place  in  his  eReem  and  favour  }  but  William 
was  too  wife  to  rely  on  the  promifes  of  a  prince  who 
had  already  fhewn  himfelf  perfidious,  and  too  generous 
to  abandon  a  caufe  in  which  he  had  embarked  from  no 
interefied  motives.  He  determined  to  lhare  the  fate  of 
the  United  Provinces,  and  not  to  difappoirrt  the  hopes 
which  they  had  conceived  of  his  condu£l.  2- 

In  the  mean  time  the  duke  of  Paima  was  doing  hisSuccetfes  of 
utmoR  to  difconcert  the  proje^ls  of  the  prince  of  lJie  °* 

Orange,  and  to  reduce  the  provinces  to  their  obedience  ^inRihl 
to  Spain.  He  befieged  and  took  the  town  of  Marfien  ;  United 
inveRed  MaeRricht,  and  carried  it  after  a  flege  of  four  Provinces* 
months,  and  reduced  the  republican  general  La  None 
to  Rich  Rraits,  that  he  was  glad  to  retreat  under  the 
cannon  of  Antwerp.  At  length  the  Provinces,  by  the 
advice  of  the  prince  of  Orange,  reiblvcd  to  folieit  the 

afiiftancr. 
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United  affiftance  and  protection  of  the  duke  of  Anjou,  to  whom 
Provinces. ^  t]ley  formerly  applied  in  vain,  and  to  offer  him  the 

Tr~^~'  fovereignty  of  their  territories.  Accordingly,  in  1580, 
they  folemnly  renounced  their  allegiance  to  Philip, 
and  acknowledged  as  their  fovereign,  Francis  Hercules 
de  Vallois,  duke  of  Alen^on  and  Anjou  5  and  in  the 
following  year  they  publiftied  an  ediCt,  entitled  the  ab¬ 
dication  of  Philip  king  of  Spain,  for  ever  excluding 
that  monarch  from  any  right  or  authority  over  the  Ne¬ 
therlands. 

In  the  beginning  of  the  year  1582,  the  duke  of  An¬ 
jou,  who  had  already  taken  an  aClive  part  in  favour  of 
his  new  fubjeCIs,  and  had  oppofed  the  duke  of  Parma 
with  fome  fuccefs,  arrived  in  Holland  from  England  j 
and  in  the  month  of  February  he  was  folemnly  inftalled 
at  Antwerp  as  duke  of  Brabant.  It  appears,  however, 
that  the  prince  of  Orange,  though  he  had  been  the 
great  promoter  of  this  meafure,  and  even  placed  the  du¬ 
cal  coronet  on  the  head  of  the  new  fovereign,  ftill  pof- 
feffed  the  greateft  influence  and  authority  in  the  United 
Provinces. 

When  Philip  of  Spain  found  that  he  could  not  bribe 
the  prince  of  Orange  to  his  interefts,  he  refolved  to  ufe 
every  method  to  rid  himfelf  of  fo  dangerous  an  oppo- 
An.  *1584.  nent.  Soon  after  the  figning  of  the  union  of  Utrecht, 
Philip  had  profcribed  the  prince,  and  offered  a  reward 
of  25,000  crowns  to  any  perfon  that  fhould  bring  him 
dead  or  alive  to  Madrid.  The  greatnefs  of  the  reward, 
and  a  bigotted  regard  for  the  interefts  of  the  Catholic 
religion,  prompted  feveral  to  attempt  murdering  the 
prince  of  Orange.  He  narrowly  efcaped  affaffination 
in  1582  j  but,  two  years  after,  he  met  his  unmerited 
fate  at  Delft,  by  the  hands  of  one  Guion,  or,  as  he  is 
'  commonly  called,  Balthazar  Gerrard.  About  the  fame 
time  the  duke  of  Anjou  died  in  France  }  and  the  pro¬ 
vinces  of  Holland  and  Zealand  appointed  Maurice,  fon 
of  the  late  prince  of  Orange,  to  be  their  ftadtholder 
and  captain-general.  For  an  account  of  the  a&ions  of 
28  this  great  man,  fee  the  article  MAURICE  of  Naffau. 

A  truce  for  Philip  II.  died  in  1598,  and  Philip  III.  profecuted 
twelve  t]ie  war  with  the  United  Provinces  with  as  much  ran- 
yea!s^onr.  c°ur  as  his  predeceffors,  but  with  much  worfe  fuccefs. 
Spain.  W1  The  great  defeat  fuftained  by  the  archduke  Albert  in 
An.  1609.  1600,  and  many  fubfequent  difafters,  induced  the  court 
of  Madrid  at  length  to  liften  to  terms  of  accommoda¬ 
tion.  In  1607  a  fufpenfion  of  hoftilities  took  place, 
and  the  year  following  a  treaty  on  terms  favourable  to 
tbe  Provinces  was  concluded  for  1 2  years. 

At  the  expiration  of  the  truce,  both  parties  prepared 
for  a  renewal  of  hoftilities ;  but  now  the  Spaniards 
fought  with  confiderable  difadvantage  :  From  a  ftrange 
policy,  which  they  have  fince  frequently  pra6lifed,  in 
their  contefts  with  the  powers  of  Europe,  the  Dutch 
contrived  to  advance  their  commercial  interefts  at  the 
expence  of  their  enemy.  A  very  lucrative  trade  took 
place  between  the  principal  Dutch  ports  and  thofe  of 
Spain,  by  which  the  Spaniards  were  fupplied  by  their 
enemies  even  with  ammunition  and  warlike  ftores.  At 
the  fame  time  the  Dutch  enriched  themfelves  by  nume¬ 
rous  prizes  taken  from  the  Spaniards,  and,  in  particular, 
gave  a  fevere  blow  to  the  resources  of  the  court  of  Ma¬ 
drid,  by  capturing  the  flota  from  Mexico,  a  prize  va¬ 
lued  at  15,000,000  of  livres. 

Thefe  repeated  Ioffes  of  the  Spaniards  proved  the  inu- 
°Aneaj^43  tility  of  their  continuing  the  war  againft  a  people  fo  de- 
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termined  as  the  Dutch.  Accordingly,  in  1648,  they  United 
agreed  to  a  treaty  of  peace,  by  which  his  Catholic  ma-  t  Provinces^ 
jefty  renounced  all  right  and  fovereignty  over  the  ftates- 
general  of  the  United  Provinces  j  and  thefe  provinces 
were  henceforth  declared  a  free  and  independent  repub¬ 
lic.  It  was  alfo  agreed  between  the  contending  powers, 
that  each  fliould  remain  in  unmolefted  pofteflion  of  thofe 
places  which  they  feverally  held  at  the  ftgning  of  the 
treaty.  31 

From  this  time  to  the  year  1670  we  meet  with  Flcmrifhing 
nothing  very  remarkable  in  the  hillory  of  the  United  ^^  8?^ 
Provinces.  By  invariably  pur  filing  the  maxims  of  pru-re^u 
dence,  induftry,  and  frugality,  the  republic  had  attain- 
ed  the  highelt  pitch  of  grandeur.  Amfterdam  was  be¬ 
come  the  emporium  of  Europe,  and  the  richeft  city  in 
the  univerfe.  The  population  of  the  Provinces,  efpeci- 
ally  of  Holland,  was  much  greater  than  at  any  former 
or  fubfequetft  period,  though  it  is  fcarcely  credible  that, 
as  fome  authors  affirm,  Holland  alone  fliould  then  con¬ 
tain  3,000,000  of  inhabitants.  The  ftates  defpatched 
minifters  and  confuls  to  China,  Siam,  and  Bengal  \  to 
the  Great  Mogul,  the  king  of  Perfta,  and  the  khan  of 
Tartary,  the  grand  fignior,  the  czar  of  Ruffia,  and  the 
princes  of  Africa.  They  were  confidered  as  an  im¬ 
portant  weight  in  the  fcale  of  Europe  j  and  no  treaty 
was  concluded  without  the  concurrence  of  their  ambaf- 
fadors.  32 

It  is  not  furprifing  that  the  fucceffes  of  the  Dutch,  and  Difpute 
the  profperous  condition  in  which  they  now  beheld 
themfelves,  fhould  have  rendered  them  rather  arrogant 
towards  the  neighbouring  ftates.  Louis  XIV.  of  France 
had  conceived  himfelf  affronted  by  a  foolifh  boaft  of 
one  of  the  Dutch  minifters,  and  he  was  particularly 
jealous  of  the  advantage  which  the  new  republic  had 
acquired  over  his  fubjetls  in  the  trade  to  India.  The 
triple  alliance  formed  about  this  time  between  England, 

Sweden,  and  the  United  Provinces,  was  an  additional 
motive  with  the  French  king  to  break  off  all  intercourfe 
with  the  Dutch,  and  to  curb  their  growing  power.  He 
began  by  prevailing  on  Charles  II.  of  England  to  aban¬ 
don  the  triple  alliance  *,  a  requeft  to  which  that  worth - 
lefs  monarch,  alive  to  nothing  but  his  pleafures  and  his 
avarice,  readily  agreed,  on  condition  of  being  well  paid 
for  his  treachery.  Louis  alfo  perfuaded  feveral  of  the 
German  princes  to  unite  their  forces  with  his  againft  the 
republic,  and  of  all  the  Germanic  body,  only  the  elec¬ 
tor  of  Brandenburg  interefled  himfelf  for  the  fafety  of 
the  ftates-general.  The  French  king  affembled  an  ar¬ 
my  of  100,000  men,  which  he  divided  into  four  co¬ 
lumns,  one  commanded  by  himfelf  in  perfon,  with  the 
affiftance  of  Marfhal  Turenne  5  another  by  the  prince 
of  Conde  \  a  third  by  General  Crequi,  and  a  fourth  un¬ 
der  the  conduft  of  the  duke  of  Luxemburg.  Such  an 
army  drawing  towards  the  frontiers  could  not  but  ter¬ 
rify  the  Dutch,  now  torn  with  civil  and  religious  fac¬ 
tions.  The  parti  fans  of  the  Orange  family  were  for 
abolifhing  the  perpetual  edi&,  and  raifing  William 
prince  of  Orange  to  the  dignity  enjoyed  by  his  prede- 
eeftors  ;  but  the  De  Witt  fa&ion  oppofed  him  violently, 
though  they  could  not  prevent  the  young  prince  fiom 
being  chofen  captain-general  and  high-admiral.  Many 
hoped  that  William’s  new  dignity  would  incline  his 
uncle  Charles  II.  to  return  to  the  triple  alliance  *,  but 
that  hope  was  fruflravd  by  the  condufl  of  bis  majcfty, 
who,  in  conjunction  with  the  Mott  Chiiftian  king,  de¬ 
clared 
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United  clared  war  againft  the  ftates-general  on  the  7th  of 
.Provinces..  April.  A  month  after,  the  ele&or  of  Cologne  and 
bifhop  of  Munfter  followed  the  example  of  the  two 
kings.  The  Dutch  put  themfelves  in  the  beft  poflure 
of  defence  that  circumftances  would  admit.  Maeflricht 
was  ftrongly  garrifoned  >  the  prince  of  Orange  had  af- 
fembled  an  army  of  25,000  men,  with  which  he  advan¬ 
ced  to  the  banks  of  the  Yffel  \  and  the  Dutch  fleet 
cruifed  off  the  mouth  of  the  Thames,  to  prevent  the 
junction  of  the  naval  forces  of  England  and  France, 
ivhich  amounted  to  150  (hips.  All  Europe  watched 
the  firft  motions  of  the  two  powerful  kings,  feconded  by 
^  the  beft  generals  of  the  age. 

Commence-  Holland  could  be  attacked  only  by  the  Rhine  or  the 
ment  of  Meufe,  and  the  French  generals  and  minifters  differed 
holtilities.  by  which  of  thefe  inlets  the  firft  impreflion  fliould  be 
made.  At  length,  after  much  deliberation,  it  wras  de¬ 
termined  to  attack  the  Dutch  on  both  thefe  Tides  at  the 
fame  time,  in  order  the  more  to  difconcert  their  coun¬ 
cils.  The  campaign  began  with  the  fiege  of  Rhinberg, 
Vefel,  Orfoi,  and  Rurick,  four  towns  well  fortified, 
and  deemed  the  keys  of  Holland.  Nothing  could  op- 
pofe  armies  fo  well  appointed,  led  by  generals  fo  fkilful 
and  fo  experienced.  The  four  towns  wrere  compelled  to 
furrender  within  a  few  days  of  each  other  ,  and  a  fevere 
defeat  fuftained  by  a  body  of  Dutch  troops,  in  attempt¬ 
ing  to  defend  the  paffage  of  the  Rhine,  by  the  prince  of 
Conde,  ferved  (till  more  to  difhearten  the  troops  of  the 
ftates-general. 

RapuHuc-  1$  alrri°^  incredible  with  what  rapidity  towns  and 
ceflfes  of  the  ^*ortreffes  yielded  to  the  fortune  of  his  majefty’s  arms. 
French.  The  reduction  of  Betau,  the  mod  fruitful  country  of 
the.  United  Provinces,  and  the  furrender  of  Tolhusfert, 
obliged  the  prince  of  Orange  to  abandon  the  Yflel,  left 
he  ffiould  be  attacked  in  the  rear,  and  to  retire  to  the 
very  heart  of  the  country,  as  far  as  Rhenen  in  the  pro¬ 
vince  of  Utrecht.  By  this  means  the  town  of  Arnheim, 
the  forts  of  Knotfemborough,  Voorn,  St  Andre,  and 
Shenck,  this  laft  the  ftrongeft  in  the  Netherlands,  with 
a  variety  of  other  forts  and  towns,  furrendered  as  foon 
as  fummoned  j  and  at  laft  Nimeguen,  a  town  ftrong 
from  the  nature  of  the  works  and  fortifications,  and  gar¬ 
rifoned  by.  8000  fighting  men,  including  the  inhabi¬ 
tants,  was  inverted.  After  the  citizens  had  for  eight 
days  exhibited  fignal  proofs  of  courage  in  defence  of 
their  liberties,  they  were  forced  to  yield  to  the  fuperior 
fkill  of  Turenne. 

The  Dutch  ^  ^e  only  means  by  which  the  Dutch  could  arreft  the 
compelled  progrefs  of  the  enemy  was,  to  open  the  fluices  and  in¬ 
to  inundate  undate  the  country.  The  town  of  Utrecht  fet  the  ex- 
try!r  C°Un  whjch  was  foon  followed  by  many  others,  and 

An.  1672.  in  a  fhort  time  Holland,  Brabant,  and  Dutch  Flanders, 
formed  one  vaft  lake,  the  towns  rifing  like  iflands  in 
the  midft  of  the  waters.  An  embaffy  was  alfo  fent  to 
the  king  of  England,  to  requeft  that  he  would  prevail 
on  Louis  to  relax  in  the  feverity  of  his  attack.  Charles 
pretended  a  compliance  with  this  requeft  $  but  as  his  in¬ 
terference  produced  no  effedl,  it  is  probable  that  he  was 
not  fincere.  In  the  fpace  of  three  months,  Louis  con¬ 
quered  the  provinces  of  Guelderland,  Overyffel,  and 
Utrecht,  took  about  50  towns  and  forts,  and  made 
24,000  prifoners.  The  latter,  however,  were  foon  re¬ 
leafed  for  a  trifling  ranfom.  The  very  fucceffes  of  the 
conquerors  tended  to  weaken  their  force,  as  they  were 
compelled  to  leave  behind  them  feveral  ftrong  bodies  of 
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troops,  to  garrifon  the  captured  towrns.  This  induced  United 
the  French  to  liften  to  propofals  for  a  negociation,  which,  t  Provinces. 
however,  came  to  nothing.  1  v 

.  Marffial  Turenne,  now  appointed  generaliffimo  of  the 
king’s  army  on  his  majefty’s  return  to  Paris,  marched  to 
oppofe  the  elector  of  Brandenburg  and  the  German  gene¬ 
ral  Montecuculi,  who  had  joined  their  forces,  and  were 
about  to  pafs  the  Rhine.  For  three  whole  months  were 
the  elector  and  Montecuculi  employed  in  abortive  at¬ 
tempts  to  effeft  a  paffage  at  Mentz,  Coblentz,  Straf- 
burg,  and  other  places.  This  anfwered  the  prspofe  of 
making  a  powerful  diverfion  in  favour  of  the  Dutch, 
though  they  could  not  accomplilh  their  defign  of  join¬ 
ing  the  prince  of  Orange.  After  repeated  difappoint- 
ments,  the  imperial  army  directed  its  march  to  Weft- 
phalia  ;  and  Turenne  followed,  in  order  to  keep  the 
bifhop  of  Munfter  fteady  to  his  engagements.  For  half 
the  campaign  he,  with  a  body  of  1 6,000  men,  baffled 
every  ftratagem  of  the  eleftor  and  Montecuculi,  the  lat¬ 
ter  the  moft  renowned  general  of  the  empire,  at  the 
head  of  an  army  near  triple  his  ftrength.  He  obliged 
them  to  go  into  winter  quarters,  in  a  country  haraffed 
and  exhaufted  $  and  confirmed  the  bifhop  of  Munfter  in 
the  alliance  of  France,  at  the  very  time  he  was  on  terms 
with  the  emperor.  He  obliged  the  ele&or  of  Branden- 
burg,  who  took  the  chief  command  during  Montecu- 
culi’s  illnefs,  to  abandon  the  fiege  of  Warle,  took  Un- 
ma  Kamen,  Altena,  Berkemham,  and  feveral  other 
towns  and  fortreffes.  By  continuing  his  operations,  he 
forced  the  eleftor  out  of  his  winter  quarters  again  into 
the  field,  chafed  him  from  poft  to  port,  until  he  obliged 
him  to  quit  Weftphalia,  repafs  the  Wefer,  and  retire 
with  precipitation  into  the  bifhopric  of  Hilderfheim. 

After  taking  poffeftion  of  the  ele&or’s  towns  in  Weft¬ 
phalia,  he  purfued  him  into  the  bifhopric  of  Hilderfheim, 
and  at  length,  by  mere  dint  of  fuperior  genius,  forced 
him  to  feek  flicker  in  his  hereditary  dominions.  All 
this  was  effe&ed  after  Louvois  had  appointed  the  mar- 
fhal’s  army  quarters  in  Alface  and  Lorrain,  amidft  the 
rigours  of  a  fevere  winter,  oppofed  by  a  fuperior  enemy, 
by  the  artifices  of  Louvois,  and  feconded  only  by  his 
own  prudence,  and  the  affeftion  of  his  troops,  which  he 
maintained  in  defiance  of  all  the  difficulties,  hardfhips 
and  dangers,  they  encountered.  It  was  indeed  fuppo- 
fed,  that  Montecuculi  was  prevented  from  giving  Tu¬ 
renne  battle  by  the  remonftrances  of  Prince  Lobkovitz, 
the  emperor’s  ambaffador,  influenced  by  the  gold  of 
Louis.  Certain  indeed  it  is,  that  Montecuculi’s  illnefs 
arofe  from  his  chagrin  at  feeing  all  his  projefts  fruftra- 
ted  by  the  unfteady  dilatory  conduft  of  the  court  of 
Vienna.  Louis’s  negociations  difturbed  Europe  no  lefs 
than  his  arms.  His  tools  and  creatures  fwarmed  in 
every  court.  Leopold  could  not  be  prevented  from 
declaring  in  favour  of  Holland  ;  but  his  minifters  were 
bought  off  from  feccnding  the  emperor’s  intentions. 

The  whole  Englifh  nation  exclaimed  againft  the  alli¬ 
ance  of  their  kingdom  with  France  5  but  Charles  flood 
in  need  of  French  gold  to  fupply  his  extravagance  and 
profligacy.  The  ele&or  of  Bavaria  had  indeed  been 
compelled  by  Louis  to  retire  to  his  capital  ;  but  it  was 
by  dint  of  intrigue  that  he  was  forced  from  his  alliance 
with  Holland,  and  conftrained  to  make  a  peace  with 
France. 

While  the  French  generals  were  thus  carrying  all  be¬ 
fore  them,  the  combined  fleets  of  France  and  England 
4  D  were 
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'United  were  fcarccly  lefs  fuccefsful  againfl  tlie  maritime  power 
Provinces.  X)utch.  The  Englifh  fquadron  under  the  duke 

of  York,  uniting  to  that  of  France  under  ITEftrees, 
Tranlac-  thrice  engaged  the  Dutch  fleet  commanded  by  De  Ruv- 
tions  of  the  ter  5  and  though  neither  party  could  boaft  of  much  ad- 

Butch  at  vantage,  the  check  fuftained  by  the  Dutch  admiral  was 

fea.  -  -  -  - 
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Change  of 
fortune, 


38 

tad  confe- 


of  eflential  fervice  to  the  caufe  of  the  allies. 

At  length  the  tide  of  fortune  began  to  turn  in  favour 
of  the  United  Provinces.  The  court  of  Spain,  jealous 
of  the  growing  power  of  France,  embraced  the  caufe  of 
the  Dortch  -,  and  fent  an  army  of  10,000  men  to  the  af- 
liftance  of  the  prince  of  Orange,  while  the  mercenary 
king  of  England  was  compelled  by  his  parliament  to 
withdraw  from  his  unnatural  alliance  with  the  French 
king  ;  and  the  late  ill  fuccefs  among  the  allied  troops 
of  France  and  Germany  cooled  the  eleftor  of  Cologne 
and  the  bifhop  of  Munfter,  in  their  friendOiip  towards 
Louis.  Thus  that  monarch,  forfaken  by  bis  allies,  was 
compelled  to  maintain  lingly  a  war  againfl  the  empire, 
Spain,  and  the  United  Provinces.  The  acceffion  of 
the  prince  of  Orange  to  the  throne  of  England,  in 
1688,  gave  an  additional  blow  to  the  French  power, 
by  bringing  on  an  intimate  connection  between  England 
and  Holland. 

At  length  Louis  was  compelled  to  negociate  for 
queut  peace  peace,  which  was  concluded  in  1697,  by  a  treaty  ex- 
tremely  favourable  to  the  United  Provinces. 

Anni6*  After  the  copious  detail  which  we  have  elfewhere  gi- 

*39  ven  tranfa&ions  of  Europe,  fince  the  ac- 

Summary  of ceffion  of  William  III.  to  the  crown  of  England,  in 
the  Dutch  which  the  Dutch  bore  a  confpicuous  part,  it  will  be 
afair!?T  ^ere  Efficient  for  us  to  give  a  very  brief  fummary  of  the 
the  i7th°to  principal  events.  After  the  death  of  William  III.  the 
the  begin-  fame  plan  of  humbling  the  French  king,  wras,  in  con¬ 
ning  of  the  junClion  with  the  flates-general,  purfued  by  his  fuccef- 
™  for  Queen  Anne  and  the  numerous  and  important  vic¬ 
tories  of  the  duke  of  Marlborough  and  Prince  Eugene, 
led  to  the  famous  treaty  of  Utrecht,  in  1713.  See 
Britain,  N°  340. — 371.  In  1747,  the  office  of  fladt- 
holder  was  declared  hereditary  in  the  princes  of  Orange. 
In  the  wTar  that  took  place  in  1756,  between  France 
and  England,  a  French  party  was  formed  in  Holland, 
in  opposition  to  the  ftadtholder,  who  favoured  the  alli¬ 
ance  with  England.  Hence  arofe  a  jealoufy  between 
the  twro  allies,  which,  during  the'  American  war,  in- 
creafed  to  an  open  rupture.  Se£  Britain,  N°  427, 
and  N°  998  et  feq .  In  1787,  fome  difputes  took  place 
between  the  ftadtholder  and  the  flates-general,  which 
induced  the  former  to  require  the  affiftance  of  the  king 
of  Pruffia.  That  monarch  accordingly  fent  an  army  of 
18,000  Pruffians  to  Amfterdam,  under  the  duke  of 
Brunfwick,  who,  in  1788,  brought  the  whole  country 
into  fubje&ion,  and  reinftated  the  ftadtholder  in  his  au¬ 
thority.  See  Prussia,  N°  73.  In  1794  the  republi¬ 
can  armies  of  France  having  overrun  the  greater  part  of 
Flanders,  took  pofleffion  of  the  Dutch  provinces,  which 
they  converted  into  the  Batavian  republic.  The  ftadt¬ 
holder  found  refuge  in  England,  and  the  allied  armies  of 
Germany  and  Pruffia  retreated  into  Germany.  See 
France,  N°  409,  et  feq.  In  the  fummer  of  1799,  a 
confiderable  Britifti  force  landed  in  the  Texel  iflajjid, 
made  themfelves  mafters  of  the  Dutch  fleet,  and,  in 
conjun£Kon  -with  a  body  of  Ruffians,  gained  fome  ad¬ 
vantages  on  the  continent.  Being  oppofed,  howrever, 
by  a  fuperior  French  force,  the  army  was  obliged  to  re¬ 


ipth  cen¬ 
tury. 


embark,  and  return  to  England.  See  Britain,  N°  United 
1069.  By  the  treaty  of  Amiens,  concluded  in  March  tprovinccs*f 
1802,  all  the  colonies  taken  by  the  Britifti  wxre  refto- 
red  to  Holland,  except  the  ifland  of  Ceylon.  On  the 
renewal  of  hoftilities  in  1803,  the  Batavian  republic 
was  again  compelled  to  take  an  afrive  part  agamft  Bri¬ 
tain,  and  in  confequence  again  loft  the  Cape  of  Good 
Hope,  and  feveral  other  colonies,  befides  having  her 
trade  entirely  ruined.  Soon  after  the  imperial  diadem 
of  France  was  conferred  on  Napoleon  Bonaparte,  the 
Dutch  republic  vras  elevated  to  the  rank  of  a  kingdom, 
and  the  emperor’s  brother,  Louis,  was  appointed  the 
firft  king  of  Holland. 

With  refpcdl  to  the  prefent  ftate  of  this  unfortunate 
country,  we  know*  very  little  that  can  be  relied  on. 

The  people  are  evidently  in  a  ftate  of  complete  fubjec- 
tion  to  the  French  government }  and  though  the  late 
rumours  of  their  avowed  annexation  to  the  empire  of 
France  may  be  premature,  there  can  be  little  doubt  of 
their  being  eventually  confirmed. 

According  to  the  ftatifticai  table  given  in  N°  2,  the  Population 
population  of  the  United  Provinces  in  the  year  1796,0!  the 
appears  to  amount  to  1,880.469  individuals  j  though  it p^^cts 
is  generally  eflimated  at  about  2,ooc,ooo.  Suppofing  ** 

this  latter  number  to  be  correct,  and  that  the  area  of 
the  Dutch  territory  comprehends  10,000  fquare  miles, 
there  will  be  200  individuals  to  each  fquare  mile ;  a 
proportion  exceeding  any  thing  that  is  to  be  found  in 
any  other  part  of  Europe.  41 

In  the  late  republic  of  Holland,  previous  to  the  Gonftitutioa 
French  revolution,  the  ftates-general  formed  the  great and  govera- 
council  of  the  nation.  That  aflembly  w^as  formed  byraent* 
deputies  from  the  provincial  ftates,  and  was  invefted 
with  the  fupreme  legiflative  powrer.  It  could  not,  how¬ 
ever,  make  peace  or  war,  form  new  alliances,  or  levy 
taxes,  without  the  confent  of  the  provincial  ftates,  nor 
could  thefe  determine  any  point  of  importance,  without 
the  confent  of  each  of  the  cities  that  had  a  voice  in 
their  aflembly.  The  ftadtholder  exercifed  a  confider¬ 
able  part  of  the  executive  power,  though  in  later  times 
liis  power  became  very  limited.  The  grand  penfionary 
was  properly  a  minifter  or  fervant  of  the  province  ;  and 
though  he  poflefled  great  influence,  being  a  perpetual 
member  of  the  ftates-general,  and  of  the  fecret  commit¬ 
tee,  he  was  confidered  as  inferior  in  rank  to  all  the  de¬ 
puties. 

The  leading  features  in  the  conftitution  of  the  king¬ 
dom  of  Holland  are,  the  guarantee  of  the  payment  of 
the  public  debt ;  the  free  and  unqualified  exercife  of  re¬ 
ligion  -,  the  predominant  authority  veiled  in  the  king  5 
the  eftablifhment  of  the  Salique  law,  excluding  females 
from  the  throne  •,  the  declaration  that  the  minority  of 
any  future  king  (hall  expire  on  his  attaining  his  i  8th 
year that  only  natives  fhall  be  eligible  to  any  offices 
of  ftate,  exclufive  of  thofe  immediately  appertaining  to 
the  king’s  boufebold  ;  that  the  yearly  revenue  of  the 
king  (hall  be  2,000,000  florins,  and  that  the  royal  refi- 
dences  fhall  be  the  palaces  of  the  Hague,  in  the  Wood, 
and  at  Soeft  dyke.  The  council  of  ftate  is  to  conflft  of 
13  members  *,  the  general  government  of  the  kingdom 
is  to  be  committed  to  four  minifters  of  ftate-,  and  the  *  Playfair's 
legiflative  body  is  to  be  compofed  of  38  members  chofen 
for  five  years  *.  \ 

The  revenues  of  the  United  Provinces  arofe  princi-  Revenues, 
pally  from  taxes  impofed  on  each  province  and  city,  ac¬ 
cording 
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United  cording  to  their  ability.  Thefe  confided  chiefly  of,  a 
Provinces,  general  excife,  a  land  tax,  a  poll-tax,  and  hearth  mo- 
ney  j  and  are  fuppofed  to  have  amounted  to  3,ooo,oool. 
fterling. 

.  .43  Before  the  French  revolution,  the  Dutch  maintained  a 

STth.  Peace  eftablifliment  of  30,000  men,  which  in  war  was 
*  *  augmented  to  above  50,000,  chiefly  by  mercenary 
troops  from  Germany.  Their  naval  eftablilhment  was 
highly  refpeflable  ;  and  at  the  end  of  the  17th  century 
it  exceeded  that  of  any  other  maritime  power  in  Eu¬ 
rope.  Before  the  late  war  they  could  muiter  40  fail 
of  the  line,  40  frigates,  and  10  cutters.  Since  the  ce¬ 
lebrated  engagement  off  the  Dogger  Bank  during  the 
American  war,  the  Dutch  have  been  fcarcely  able  to 
cope  with  the  Englifti  at  fea  •,  and  the  vidory  off  Cam- 
peidown  in  Oflober  1797,  with  the  fubfequent  lofs  of 
the  Texel  fleet  in  1799,  proved  the  deathblow  to  the 
naval  power  of  Holland. 

Rel  ^ien  Bef©re  the  late  change  of  government,  the  eftabliffi- 
e  le1®n’  e(j  reij|rion  of  Holland  was  Prelhyterianifm,  according 
to  the  dodrines  of  Calvin  ;  though  all  feds  of  Chrifti- 
ans  were  tolerated.  The  church  was  governed  by  con- 
fiftories,  claffes,  and  fynods,  from  which  there  was  an 
appeal  to  one  great  national  fynod,  fubjed  to  the  con- 
troul  of  the  ftates-general. 

Language  The  Dutch  language  is  a  dialed  of  the  German,  and 
and  litera-  in  many  refpeds  bears  a  confiderable  refemblance  to  the 
ture.  Old  Englilh  and  Lowland  Scotch,  The  literature  of 
the  United  Provinces  has  long  been  refpedablej  and 
the  univerfities  of  Leyden,  Utrecht,  Groningen,  Har- 
derwyck,  and  Franeker,  have  produced  many  eminent 
and  celebrated  men  in  almoft  every  department  of  fei- 
ence.  Grotius,  Erafmus,  Boerhaave,  Leuwenhoeck, 
Swammerdam,  Graevius,  Burrman,  Hooguween,  &c. 
are  names  mentioned  with  admiration  and  refped  in  the 
annals  of  literature. 

The  Dutch  manufadures  confift  principally  of  fine  li- 
Manufac-  nenSj  earthen  ware,  chiefly  manufadured  at  Delft,  efpe- 
tures.  daily  white  and  painted  tyles,  tobacco-pipes,  borax,  oil, 
llarch,  paper,  leather,  woollen  and  cotton  cloths,  fnuff, 
tobacco,  and  gin. 

47  The  commerce  of  the  Dutch  was  formerly  more  ex- 
Cajpmerce.  tenfive  than  that  of  any  other  country  in  Europe.  They 
carried  on  a  trade  with  every  quarter  of  the  globe,  and 
in  particular  their  Eaft  India  Company  was  perhaps  the 
richeft  fociety  of  merchants  in  the  world.  Holland  w'as 
almoft  the  exclufive  centre  of  the  fpice  trade  j  and  the 
extenfive  filheries  on  the  coaft  of  Greenland  and  in  the 
North  fea,  fupplied  the  greater  part  of  Europe  with 
whale  oil  and  herrings.  Befides  this  external  commerce, 
they  carried  on  a  confiderable  inland  traffic  with  the  in¬ 
terior  of  Germany,  from  which  they  brought  immenfe 
quantities  of  timber.  Vaft  rafts  of  trees,  many  hundred 
feet  in  length,  fet  out  annually  from  the  forefts  of  An- 
dernach,  and  other  places  on  the  Rhine,  and  proceeding 
down  the  river  under  the  dire£lion  of  a  great  body  of 
labourers,  that  formed  a  village  of  huts  on  the  furface 
of  the  raft,  failed  dowm  the  Rhine  and  the  Waal  to 
Dort,  where  the  timber  was  difpofed  of,  and  where  one 
raft  has  been  fold  for  30,000!.  fterling.  All  the  foreign 


trade  of  Halland  may  now  be  confidered  as  annihilated,  United 
but  the  inland  traffic  in  wood  and  fpiiils  ftill  con-  Lt>rovlIKe*-i 
tinues.  — a 

The  inland  commerce  of  the  United  Provinces  is 
greatly  promoted  by  the  facility  of  conveyance  from  one 
part  of  the  country  to  another,  by  means  of  the  nume¬ 
rous  canals. 

The  Dutch  are,  by  conftitution,  a  cool,  or  rather  Character 
phlegmatic  people,  laborious,  patient,  obiiinate,  and0^*1© 
perfevering.  When  ftimulated  by  any  predominant  paf-Dutc^’ 
fion,  as  avarice,  or  formerly  love  of  liberty,  they  are 
capable  ef  great  exertions.  Economy  and  order  in  the 
management  of  their  pecuniary  concerns  are  common 
among  all  claffts,  with  whom  it  is  an  eflablilhed  maxim 
to  fpend  lefs  than  their  income.  Intereft  and  love  of 
money  regulate  all  their  a&ions,  and  appear  to  fupplant 
in  their  breafts  every  noble  and  generous  feeling.  Thefe 
prominent  features  in  the  national  chara&er  are,  of 
courfe,  modified  by  the  rank  or  fituation  of  the  different 
orders  in  fociety.  The  higher  ranks  value  themfelve* 
much  on  their  diftinftions,  are  referved  to  ftrangers, 
but  affable  and  obliging  to  thofe  with  whom  they  have 
had  an  opportunity  of  becoming  acquainted1,  friendly, 
candid,  and  fincere.  The  mercantile  men  and  traders 
are,  in  general,  fair  and  honeft  in  their  tranfaflions  j 
though  their  natural  thirft  of  gain  fometimes  tempts 
them  to  deceive  and  overreach  their  cuftomers.  The 
lower  ranks  are  ignorant,  dull,  and  flow  of  apprehen- 
fion,  but  open  to  convi6tion,  and  patient  of  fatigue  and 
labour. 

Drefs,  among  the  Dutch,  is  regulated  lefs  by  fafliion,  Manner* 
than  by  an  attention  to  climate  and  feafon.  The  moif-  and  cul¬ 
ture  and  iuconftancy  of  thele  require  a  greater  quantity  toms‘ 
of  clothing  than  is  found  neceffary  in  other  countries 
under  the  fame  latitude  ;  and,  among  the  ordinary  claf¬ 
fes,  broad  hats,  large  breeches  and  thick,  boots  and 
fhoes,  are  ftill  almoft  univerfal.  Moft  of  the  women 
wear  hats  with  low  crowns  and  very  broad  rims,  with 
jerkins  and  fliort  petticoats  ;  and,  what  appears  exceed¬ 
ingly  ridiculous  to  ftrangers,  the  boys  and  girls  wear 
the  fame  drefs  as  the  men  and  women. 

A  clofe  attention  to  regularity  and  neatnefs  in  the 
ftreets  and  the  interior  of  the  houfes  prevails  throughout 
the  United  Provinces,  but  is  moft  confpicuous  in  North 
Holland.  This  was  at  firft  rendered  neceffary  by  the 
nature  of  the  climate,  to  prevent  ruff  and  mouidinefs 
from  deftroying  their  utenfils  and  furniture,  and  has 
fince  become  a  habit,  conducive  at  once  to  comfort  and 
to  health.  The  manner  of  living  in  Holland  was,  till 
of  late,  not  a  little  grofs.  Their  diet  confided  much  of 
high-feafoned  and  falted  meats,  butter,  cheefe,  and  fpi- 
rituous  liquors.  In  no  country  was  gqrtnandizing  re¬ 
duced  more  toafyflem.  Convivial  entertainments  were 
extremely  frequent  ;  and  the  interval  between  the  more 
fubflantial  meals  of  dinner,  tea,  and  lupper,  were  filled 
up  with  cakes,  fruits,  jellies,  and  other  light  things ; 
not  to  mention  fmoking  and  drinking,  which  fupplied 
the  place  of  conyerfation  (c).  If  we  may  rely  on  the 
report  of  a  late  writer  on  the  llatiftics  of  Holland  *,  the  *  Met  elf  r- 
ftyle  of  living  is  now  much  changed,  though  not  much  k^f  'th  Sec 
4  D  2  improved.  Mag.  for 
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(c)  We  muff  admit,  that,  in  fo  moift  and  cold  a  climate,  a  full  and  generous  diet  may  be  fafe  if  not  neceffary  • 
but  the  Dutch,  like  many  of  our  own  countrymen,  abfurdly  carried  the  fame  fyfftm  into  their  tropical  colonies! 

The 


UNI  [  5«o  ]  UNI 


United  Improved.  Animal  food  is  become  extremely  rare,  and 
rovinces  j^s  p]ace  js  fupplied  by  a  greater  proportion  of  gin,  tea, 
Univerfity.  an<^  c°ffee*  The  prevailing  amufements  in  winter  are 
k— v— — '  dramatic  entertainments  and  Ikaiting,  in  which  latter 
they  are  exceedingly  expert. 

The  Dutch  tafte  for  formal  gardehs,  ftraight  walks, 
trees  and  hedges  clipped  into  fantaftic  ffiapes,  and 
flower  roots,  has  long  been  proverbial,  and  has  been 
treated  with  more  contempt  and  ridicule  than  it  deferves. 
At  wortt,  thefe  are  but  harmlefs  propenfities ;  and,  if 
indulged  in  moderation,  are  well  fuited  to  relieve  the 
famenefs  and  inaftivity  of  a  retirement  from  the  bufy 
fcenes  of  trade  and  commerce. 

UNITY,  in  Poetry 1.  There  are  three  unities  to  be 
obferved,  viz.  the  unity  of  action,  that  of  time,  and 
that  of  place.  In  the  epic  poem,  the  great,  and  almoft 
the  only,  unity,  is  that  of  the  a&ion.  Some  regard  in¬ 
deed  ought  to  be  had  to  that  of  time  ;  for  that  of  place 
there  is  no  room.  The  unity  of  chara&er  is  not  reckon¬ 
ed  among  the  unities.  See  Poetry,  Part  II.  Se£t.  3. 

UNIVERSAL,  fomething  that  is  common  to  many 
things ;  or  it  is  one  thing  belonging  to  many  or  all 
things. 

UNIVERSE,  a  colle&ive  name,  fignifying  the  whole 
world  ;  or  the  affemblage  of  heaven  and  earth,  with  all 
things  therein.  See  ASTRONOMY  and  GEOGRAPHY. 

UNIVERSITY,  is  the  name  of  a  corporation  form¬ 
ed  for  the  education  of  youth  in  the  liberal  arts  and 
fciences,  and  authorized  to  admit  fuch  as  have  ftudied 
in  it,  to  certain  degrees  in  different  faculties,  which  not 
only  ferve  as  certificates  of  proficiency  in  fcience,  but 
alfo  confer  on  thofe  who  obtain  them  confiderable  privi¬ 
leges  within  the  univerfity,  as  well  as  fome  rank  in  the 
Rate  without  it.  Univerfities  generally  comprehended 
within  them  one  or  more  colleges  :  but  this  is  not  always 
the  cafe  ;  for  the  univerfity  of  St  Andrew’s  was  in  being 
before  either  of  its  colleges  was  founded,  and  it  would 
continue  in  being,  with  all  its  privileges,  though  both  its 
colleges  were  levelled  with  the  duft. 

In  every  univerfity  with  which  we  are  acquainted, 
there  are  four  faculties,  viz.  Theology ,  Law,  Pkyjtc, 
and  the  Arts  and  Sciences,  comprehending  mathematics, 
natural  and  moral  philofophy,  &.c.  :  and  in  Oxford, 
Cambridge,  and  fome  other  univerfities,  Mujic  is  con- 
fidered  as  a  fifth  faculty.  In  each  of  thefe  there  are 
two  degrees,  thofe  of  Bachelor  and  DoBor  ;  for  though 
in  the  univerfities  of  Great  Britain  and  Ireland  we  have 
no  fuch  degree  as  DoBor  in  Arts  and  Sciences,  our  M af¬ 
ter  of  Arts  anfwers  to  the  degree  of  DoBor  in  Philofophy , 
which  is  conferred  by  many  of  the  univerfities  on  the 
continent. 

Univerfities  in  their  prefent  form,  and  with  their  pre- 
fent  privileges,  ’  are  inftitutions  comparatively  modern. 
They  fprang  from  the  convents  of  regular  clergy,  or 
from  the  chapters  of  cathedrals  in  the  church  of  Rome, 
where  young  men  were  educated  for  holy  orders,  in  that 
dark  period  when  the  clergy  poffeffed  all  the  little  erudi¬ 
tion  which  was  left  in  Europe.  Thefe  convents  were 
feminaries  of  learning  probably  from  their  firft  inftitu- 
tion  j  and  we  know  with  certainty,  that  in  Old  Aber¬ 


deen  there  was  a  monaftery  in  which  youth  wrere  inftruft- 
ed  in  theology ,  the  canon  law ,  and  the  fchool philofophy , 
at  leaft  200  years  before  the  univerfity  and  King’s  Col¬ 
lege  were  founded.  The  fame  was  doubtlefs  the  cafe  in 
Oxford  and  Cambridge,  and  probably  in  every  town  in 
Europe,  where  there  is  now  a  univerfity  which  has  any 
claim  to  be  called  ancient ;  for  it  was  not  till  the  more 
eminent  of  the  laity  began  to  fee  the  importance  of  lite¬ 
rature  and  fcience,  that  univerfities  diftinft  from  convents 
were  founded,  with  the  privilege  of  admitting  to  degrees, 
which  conferred  fome  rank  in  civil  fociety.  Thefe  uni- 
veifities  have  long  been  confidered  as  lay  corporations  j 
but  as  a  proof  that  they  had  the  ecclefiaftical  origin 
which  we  have  afiigned  to  them,  it  will  be  fufficient  to 
obferve,  that  the  pope  arrogated  to  himfelf  the  right  of 
veiling  them  with  all  their  privileges  j  and  that,  prior 
to  the  Reformation,  every  univerfity  in  Europe  conferred 
its  degrees  in  all  the  faculties  by  authority  derived  from 
a  papal  bull. 

It  is  perhaps  no  improbable  conjedlure,  that  the 
church  of  Rome  derived  her  idea  of  academical  honours 
from  the  Jews,  among  whom  literary  diftindlions  ex¬ 
tremely  fimilar  fubfifted  before  the  nativity  of  our  Sa¬ 
viour.  Among  them,  the  young  ftudent,  with  refpedt 
to  his  learning,  was  called  a  difciple  ;  from  his  minority 
a  junior  ;  and  the  chofen  or  eleBed,  on  account  of  his 
election  into  the  number  of  difciples.  When  he  had 
made  fome  progrefs  in  knowledge,  and  was  deemed 
worthy  of  a  degree,  he  was  by  impofition  of  hands  made 
•ran,  a  companion  to  a  Rabbi,  the  perfon  who  officiates 
ufing  this  form,  I  affociate  thee ,  or,  Be  thou  ajfociated  j 
and  as  foon  afterwards  as  he  was  thought  worthy  to 
teach  others,  the  affociate  was  raifed  to  the  rank  of  Rab¬ 
bi.  Whether  this  procefs  fuggefted  the  idea  or  not,  it 
has  certainly  fome  refemblance  to  that  by  which  a  young 
man  in  our  univerfities  paffes  through  the  degree  of 
Bachelor  to  that  of  Majler  of  Arts  or  DoBor. 

The  moft  ancient  univerfities  in  Europe  are  thofe  of 
Oxford,  Cambridge,  Paris,  Salamanca,  and  Bo¬ 
logna  j  and  in  the  two  Engliffi  univerfities,  the  firft 
colleges  are  thofe  cf  Univerfty,  Baliol,  and  Merton,  in 
the  former,  and  St  Peter’s  in  the  latter.  Oxford  and 
Cambridge,  however,  were  univerfities,  or,  as  they  were 
then  called,  Jludies,  fome  hundreds  of  years  before  colle¬ 
ges  or  fchools  were  built  in  them  $  for  the  fo»mer  flour- 
ilhed  as  a  feminary  of  learning  in  the  reign  of  Alfred 
the  Great,  and  the  other,  could  we  believe  its  partial 
partizans,  at  a  period  fiill  earlier.  The  univerfities  of 
Scotland  are  four,  St  Andrews,  Glasgow,  Aber¬ 
deen,  and  Edinburgh.  In  Ireland  there  is  but  one 
univerfity,  viz.  that  of  Dublin,  founded  by  Queen 
Elizabeth,  and  very  richly  endowed. 

An  idle  controverfy  has  been  agitated,  whether  the 
conftitution  of  the  Engliffi  or  of  the  Scotch  univerfities 
be  beft  adapted  to  anfwer  the  ends  of  their  inftitution  j 
and,  as  might  be  expefted,  it  has  been  differently  decid¬ 
ed,  according  to  the  partialities  of  thofe  who  have  writ¬ 
ten  on  the  fubjeft.  Were  we  to  hazaid  our  own  opi¬ 
nion,  we  ffiould  fay,  that  each  has  its  advantages  and 
difadvantages  5  and  that  while  the  Engliffi  univerfities, 

aided 


The  account  given  by  a  late  traveller  (fee  Barrow’s  Voyage  to  Cochin-China )  of  the  luxurious  mode  of  living  at 
Batavia,  affords  a  melancholy,  but  accurate  picture  of  Dutch  gluttony. 
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Univerfity  aided  by  their  great  fchools,  to  which  we  have  nothing 
II.  that  can  be  compared,  are  unqueftionably  fitted  to  carry 
,VocatIve- .  their  young  members  fartheft  in  the  knowledge  of  the 
learned  languages,  the  mode  of  teaching  in  our  own 
univerfities  is  better  adapted  to  the  promotion  of  arts  and 
fciences,  and  the  communication  of  that  knowledge 
which  is  of  moft  importance  in  aftive  life. 

UnifersitT- Courts,  in  England.  The  two  univer¬ 
fities  enjoy  the  foie  jurifdi&ion,  in  exclufion  of  the  king’s 
courts,  over  all  civil  a&ions  and  fuits  whatfoever,  where 
a  fcholar  or  privileged  perfon  is  one  of  the  parties  5  ex¬ 
cepting  in  fuch  cafes  where  the  right  of  freehold  is  con¬ 
cerned.  And  then  by  the  univerfity  charter  they  are 
at  liberty  to  try  and  determine,  either  according  to  the 
common  law  of  the  land,  or  according  to  their  own  lo¬ 
cal  cuftoms,  at  their  difcretion  ;  which  has  generally  led 
them  to  carry  on  their  procefs  in  a  courfe  much  confor¬ 
med  to  the  civil  law. 

This  privilege,  fo  far  as  it  relates  to  civil  caufes,  is 
exercifed  at  Oxford  in  the  chancellor’s  court ;  the  judge 
of  which  is  the  vice-chancellor,  his  deputy,  or  affcffor. 
From  his  fentence  an  appeal  lies  to  delegates  appointed 
by  the  congregation  ;  from  thence  to  other  delegates 
of  the  houfe  of  convocation  ;  and  if  they  all  three  concur 
in  the  fame  fentence,  it  is  final,  at  lead  by  the  ftatutes 
of  the  univerfity,  according  to  the  rule  of  the  civil  law. 
But  if  there  be  any  difcordance  or  variation  in  any  of 
the  three  fentences,  an  appeal  lies  in  the  laft  refort  to 
judges  delegates  appointed  by  the  crown,  under  the  great 
feal  in  chancery. 

As  to  the  jurifdi&ion  of  the  univerfity  courts  in  cri¬ 
minal  matters,  the  chancellor’s  court  at  Oxford,  and 
probably  alfo  that  of  Cambridge,  hath  authority  to  try 
all  offences  or  mtfdemeanors  under  the  degree  of  treafon, 
felony,  or  mayhem  ;  and  the  trial  of  treafon,  felony,  and 
mayhem,  by  a  particular  charter,  is  committed  to  the 
univerfity  jurifdi£tion  in  another  court,  namely,  the 
court  of  the  lord  high  fteward  of  the  univerfity. 

The  procefs  of  the  trial  is  this.  The  high  fteward 
iffues  one  precept  to  the  fheriff  of  the  county,  who 
thereupon  returns  a  panel  of  1 8  freeholders  ;  and  ano¬ 
ther  precept  to  the  bedells  of  the  univerfity,  who  there¬ 
upon  return  a  panel  of  18  matriculated  laymen,  laicos 
privilepio  univerjitatis  gaudentes  :  and  by  a  jury  formed 
de  medietate,  half  of  freeholders  and  half  matriculated 
perfons,  is  the  indiftment  to  be  tried  ;  and  that  in  the 
guildhall  of  the  city  of  Oxford.  And  if  execution  be 
neceffary  to  be  awarded  in  confequence  of  finding  the 
party  guilty,  the  Iheriff  of  the  county  mull  execute  the 
univerfity  procefs  j  to  which  he  is  annually  bound  by 
an  oath. 

VOCABULARY,  in  Grammar ,  denotes  the  col¬ 
lection  of  the  words  of  a  language,  with  their  fignifica- 
tions,  otherwife  called  a  diBionary ,  lexicon ,  or  nomen¬ 
clature.  See  Dictionary. 

A  vocabulary  is  properly  a  fmaller  kind  of  dictionary, 
which  does  not  enter  fo  minutely  into  the  origin  and 
different  acceptations  of  words. 

VOCAL,  fomething  that  relates  to  the  voice  or 
fpeech  •,  thus  vocal  mufic  is  that  fet  to  words,  efpecially 
verfes,  and  to  be  performed  by  the  voice ;  in  contradif- 
tinCtion  to  inftrumental  mufic,  compofed  only  for  inftru- 
ments,  without  finging. 

VOCATIVE,  in  Grammar ,  the  fifth  ftate  or  cafe 
of  nouns.  See  Grammar. 


VOETIUS  or  Voet,  Gisbert,  an  eminent  divine  Voetius 
of  the  1 6th  century,  was  profeffor  of  divinity  and  the  II 
Oriental  tongues  at  Utrecht,  where  he  was  alfo  minifter. .  °  ^a> 

He  affifted  at  the  fynod  of  Dort  \  and  died  in  1676, 
aged  87.  He  wrote  a  great  number  of  works  ;  and 
was  the  declared  enemy  of  Des  Cartes  and  his  philofo- 
phy.  His  followers  are  called  Voetians.  Voetius  had 
two  fons,  Daniel  and  Paul,  both  authors.  John  Voetius , 
the  fon  of  Paul,  was  doCtor  and  profeffor  of  law  at  Her- 
born,  and  wrote  a  commentary  on  the  PandeCls, 

VOICE,  a  found  produced  in  the  throat  and  mouth 
of  an  animal,  by  peculiar  organs. 

Voices  are  either  articulate  or  inarticulate.  Articu¬ 
late  voices  are  thofe  whereof  feveral  confpire  together  to 
form  fome  affemblage  or  little  fyftem  of  founds  :  fuch 
are  the  voices  exprefling  the  letters  of  an  alphabet,  num¬ 
bers  of  which  joined  together  form  words.  Inarticulate 
voices  are  fuch  as  are  not  organized,  or  affembled  into 
words  ;  fuch  is  the  barking  of  dogs,  the  braying  of  affes, 
the  hiding  of  ferpents,  the  finging  of  birds,  &c. 

For  a  defcription  of  the  organs  of  the  voice,  fee  Ana¬ 
tomy  ;  fee  alfo  Physioi.ogy  Index . 

Voice,  in  Grammar ,  a  circumftance  in  verbs,  where¬ 
by  they  come  to  be  confidered  as  either  aftive  or  paflive, 
i.  e.  either  exprefling  an  aftion  impreffed  on  another 
fubjeft,  as,  I  beat ;  or  receiving  it  from  another,  as,  I 
am  beaten.  See  Grammar. 

Voice,  in  matters  of  ele&ion,  denotes  a  vote  or  fuf- 
frage. 

Voice,  in  Oratory.  See  Declamation  ;  Reading, 

N°  5. ;  and  Oratory,  N°  129 — 13 1. 

VOLANT,  in  Heraldry ,  is  when  a  bird,  in  a  coat 
of  arms,  is  drawn  flying,  or  having  its  wings  fpread  out. 

VOLATILE,  in  Phyjtcs ,  fomething  that  is  eafily 
diflipated  by  fire  or  heat. 

Volatile  Alkali.  See  Ammonia,  Chemistry  In¬ 
dex. 

VOLATILISATION,  the  art  of  rendering  fixed 
bodies  volatile,  or  of  refolving  them  by  fire  into  a  va¬ 
pour. 

VOLCANO,  a  name  given  to  burning  mountains, 
or  to  vents  for  fubterraneous  fires.  See  Geology  In¬ 
dex,  ./Etna,  Hecla,  &c. 

VOLERY,  a  bird-cage,  of  fuch  a  fize  that  the  birds 
have  room  to  fly  up  and  down  in  it. 

VOLGA,  the  largeft  river  in  Europe,  derives  its  ori¬ 
gin  from  two  fmall  lakes  in  the  foreft  of  Volkonlki  a 
bout  80  miles  from  Tver,  a  town  in  Ruflia.  It  is  navi¬ 
gable  a  few  miles  above  that  town.  This  noble  river 
waters  fome  of  the  fineft  provinces  in  the  Ruffian  empire, 
and  at  laft  falls  into  the  Cafpian  fea  by  feveral  mouths, 
below  Aftracan. 

The  Volga  is  fubjeft  to  annual  inundation.  In  the 
year  1774,  the  inundations  exceeded  the  lcweft  water¬ 
mark  by  nearly  40  feet,  fince  which  period  they  have 
been  rather  on  the  decline  j  for  in  1775,  they  rofe  only 
to  39  feet  2  inches  above  that  mark  j  in  1782,  they 
rofe  to  26  feet  ;  in  1785,  to  25  feet  2  inches  ;  and  in 
the  year  1791,  their  height  was  the  fame.  Pallas  is  of 
opinion  that  this  phenomenon  may  have  originated  from 
the  diminiftied  quantity  of  fnow  and  rain  which  had  fal¬ 
len  in  the  higher  countries  ;  from  the  greater  evapora¬ 
tion  of  the  Cafpian  fea,  and  the  gradual  extenfion  of  the 
different  mouths  of  the  river,  or  perhaps  from  the  joint 
operation  of  all  thefe  caufes. 

VOLITIONS 
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VOLITION,  the  aft  of  willing.  See  Metaphy¬ 
sics. 

VOLLEY,  a  military  falute,  made  by  difcharging 
a  great  number  of  fire  arms  at  the  fame  time. 

VOLONES,  in  Roman  antiquity,  (laves  who  in  the 
Punic  war  voluntarily  offered  their  fervice  to  the  (late, 
which  is  the  reafon  of  the  appellation  ;  upon  which  they 
were  admitted  to  citizenlhip,  as  none  but  freemen  could 
be  foldiers. 

VOLT,  in  the  manege,  a  round  or  circular  tread  ; 
and  hence,  by  the  phrafe  to  make  volts ,  is  underftood  a 
gate  of  two  treads,  made  by  a  horfe  going  fidewife  round 
a  centre,  in  fuch  a  manner  that  thefe  two  treads  make 
parallel  tracks*,  one  larger,  made  by  the  fore  feet,  and 
another  fmaller  made  by  the  hind-feet  ;  the  croup  ap¬ 
proaching  towards  the  centre,  and  the  (houlders  bearing 


out. 

VOLTAIRE,  Francis  Arouet  de,  a  celebrated 
French  author,  was  born  at  Paris,  February  20.  1694. 
His  father,  Francis  Arouet,  was  ancien  notaire  au  C ha¬ 
te  let,  and  treafurer  of.  the  chamber  of  accounts ;  his 
mother,  Mary-Margaret  Draumart.  At  the  birth  of 
this  extraordinary  man,  who  lived  to  the  age  of  85 
years  and  fome  months,  there  was  little  probability  of 
his  being  reared,  and  for  a  confiderable  time  he  con¬ 
tinued  remarkably  feeble.  In  his  earlieft  years  he  dis¬ 
played  a  ready  wit  and  a  Sprightly  imagination ;  and, 
as  he  faid  of  himfelf  made  veries  before  he  was  out  of 
his  cradle.  He  was  educated,  under  Father  Por£,  in 
the  college  of  Louis  the  Great ;  and  (uch  was  his  pro¬ 
ficiency,  that  many  of  his  effays  are  now  exifting,  which, 
though  written  when  he  was  between  12  and  14,  (how 
no  marks  of  infancy.  The  famous  Ninon  de  l’Enclos, 
to  whom  this  ingenious  boy  rvas  introduced,  left  him  a 
legacy  of  2000  livres  to  buy  him  a  library.  Having 
been  fent  to  the  equity  fchools  on  his  quiting  college,  he 
was  fo  difgufted  with  the  drynefs  of  the  law,  that  he 
devoted  himfelf  entirely  to  the  mufes.  He  was  admit¬ 
ted  into  the  company  of  the  abbe  Cheaulieu,  the  mar¬ 
quis  de  la  Fare,  the  duke  de  Sully,  the  grand  prior  of 
Vcndome,  marfhal  Villars,  and  the  chevalier  du  Bouil¬ 
lon  ;  and  caught  from  them  that  eafy  tafte  and  delicate 
humour  which  diftinguilhed  the  court  of  Louis  XIV. 
Voltaire  had  early  imbibed  a  turn  for  fatire  ;  and,  for 
fome  philippics  againft  the  government,  was  imprifon- 
cd  almofl  a  year  in  the  Baftile.  He  had  before  this 
period  produced  the  tragedy  of  Oedipus ,  which  was  re- 
prefented  in  1718  with  great  fuccefs;  and  the  duke  of 
Orleans  happening  to  fee  it  performed,  was  fo  delighted, 
that  he  obtained  his  releafe  from  prifon.  The  poet 
waiting  on  the  duke  to  return  thanks  ;  “  Be  wife  (faid 
the  duke),  and  I  will  take  care  of  you.”  “  I  am  in¬ 
finitely  obliged  (replied  the  young  man);  but  I  intreat 
your  royal  highnefs  not  to  trouble  yourfelf  any  farther 
about  my  lodging  or  board.” 

He  began  his  Hetfiade  before  he  was  18.  Having 
one  day  read  feveral  cantos  of  this  poem  when  on  a  vifit 
to  his  intimate  friend,  the  young  prefident  de  Maifons, 
he  was  fo  teafed  with  objeftions,  that  he  loft  pati¬ 
ence,  and  threw  his  manufeript  into  the  fire.  The  pre¬ 
fident  Henaut  with  difficulty  refeued  it.  “Remem¬ 
ber  (faid  Mr  Henaut  to  him,  in  one  of  his  letters)  it 
was  I  that  faved  the  Henriade,  and  that  it  coft  me  a 
handfome  pair  of  ruffles.”  Some  years  after,  feveral 
copies  of  this  poem  having  got  abroad,  while  it  was 
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only  a  (ketch,  an  edition  of  it  was  publifhed,  with  many  Voltaire, 
chafms,  under  the  title  of  The  League.  Inftead  of  fame  J 

and  friends,  the  author  gained  only  enemies  and  morti¬ 
fication,  by  this  firft  edition.  The  bigots  took  fire  at 
it,  and  the  poet  was  confidered  as  highly  criminal  for 
praifing  Admiral  Coligny  and  Queen  Elizabeth.  En¬ 
deavours  were  even  uled  to  get  the  piece  fuppreffed  ;  but 
this  ftrange  defign  proved  abortive.  His  chagrin,  on 
on  this  occafion,  firif  inlpired  him  with  the  thought  of 
vifiting  England,  in  order  to  finilh  the  work,  and  re- 
publilh  it  in  a  land  of  liberty.  He  was  right';  for  King 
George  I.  and  more  particularly  the  princefs  of  Wales, 
afterwards  queen  of  England,  railed  an  immenfe  fub- 
feription  for  him.  Their  liberality  laid  the  foundation 
of  his  fortune  ;  for  on  his  return  to  France  in  1728,  he 
put  his  money  into  a  lottery  eflabliflied  by  M.  Desfortes, 
comptroller-general  of  the  finances.  The  adventurers  re¬ 
ceived  a  rent  charge  on  the  Hotel-de  Vi/le  for  their 
tickets  ;  and  the  prizes  were  paid  in  ready  money  ;  fo 
that  if  a  fociety  had  taken  all  the  tickets,  it  would  have 
gained  a  million  of  livres.  He  joined  w’ith  a  numerous 
company  of  adventurers,  and  was  fortunate. 

-  His  Lettres  Philofophiques ,  abounding  in  bold  expref- 
fions  and  indecent  w’itticifms  againft  religion,  having 
been  burnt  by  a  decree  of  the  parliament  of  Paris,  and  a 
warrant  being  iffued  for  apprehending  the  author  in 
1733,  Voltaire  prudently  withdrew  ;  and  was  flickered 
by  the  marchionefs  du  Chatelet,  in  her  caftle  of  Cirey, 
on  the  borders  of  Champagne  and  Lorraine,  who  enter¬ 
ed  with  him  on  the  ftudy  of  the  fyftem  of  Leibnitz,  and 
the  Principia  of  Newton.  A  gallery  was  built,  in  which 
Voltaire  formed  a  good  colle&ion  of  natural  hiftory,  and 
made  an  infinite  number  of  experiments  on  light  and  e- 
le&ricity.  He  laboured  in  the  mean  time  on  his  Ele¬ 
ments  of  the  Newtonian  Philofophy,  then  totally  un¬ 
known  in  France,  and  which  the  numerous  admirers  of 
Hes  Cartes  were  little  defirous  (hould  be  known.  In  the 
midft  of  thefe  philofophic  purfuits  he  produced  the  tra¬ 
gedy  of  Al%ira.  He  was  now  in  the  meridian  of  his  age 
and  genius,  as  was  evident  from  the  tragedy  of  Maho¬ 
met,  firft  adled  in  1741  ;  but  it  was  reprefented  to  the 
procureur-general  as  a  performance  offenfive  to  religion  ; 
and  the  author,  by  order  of  Cardinal  Fieury,  withdrew 
it  from  the  ftage.  Merope,  played  two  years  after,  1743, 
gave  an  idea  of  a  fpecies  of  tragedy,  of  which  few  mo¬ 
dels  had  exifted.  It  was  at  the  reprefentation  of  this 
tragedy,  that  the  pit  and  boxes  were  clamorous  for  a 
fight  of  the  author  ;  yet  it  was  feverely  criticifed  when 
it  came  from  the  prefs.  He  now  became  a  favourite  at 
court,  through  the  intereft  of  Madame  d’Etiole,  after¬ 
wards  marchionefs  of  Pompadour.  He  was  appointed  a 
gentleman  of  the  bed-chamber  in  ordinary,  and  hiflorio- 
grapher  of  France.  He  had  frequently  attempted  to 
gain  admittance  into  the  Academy  of  Sciences,  hut  could 
not  obtain  his  wifli  till  174 6,  when  he  was  the  firft  who 


broke  though  the  abfurd  cuftom  of  filling  an  inaugural 
fpeech  with  the  fulfome  adulation  of  Richelieu ;  an  ex¬ 
ample  foon  followed  by  other  academicians.  From  the 
fatires  octafioned  by  this  innovation  he  felt  fo  much  un- 
eafinefs,  that  he  was  glad  to  retire  with  the  marchionefs 
du  Chatelet  to  Luneviile,  in  the  neighbourhood  of  King 
Staniflaus.  The  marchionefs  dying  in  1749,  Voltaire 
returned  to  Paris,  where  his  flay  was  but  flicrt.  The 
king  cf  Pruflia  now*  gave  Voltaire  an  invitation  to  five 
with  him,  which  he  accepted  towards  the  end  of  Au- 

guft 
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Voltaire,  guft  1750.  On  his  arrival  at  Eerlir;,  he  was  lrnme- 
“ — v*— diately  prefented  with  the  Order  of  Merit ,  the  hey  of 
chamberlain ,  and  a  penjion  of  20,000  livres.  From  the 
particular  refpedl  that  was  paid  to  him,  his  time  was  now 
fpent  in  the  mod  agreeable  manner  3  his  apartments  were 
under  thofe  of  the  king,  whom  he  was  allowed  to  vifit 
at  Hated  hours,  to  read  with  him  the  bed  works  of  either 
ancient  or  modern  authors,  and  to  affid  his  majedy  in 
the  literary  productions  by  which  he  relieved  the  cares 
of  government.  But  a  difpute  which  arofe  between  him 
and  Maupertuis  foon  brought  on  his  difgrace.  Mauper- 
tuis  was  at  fome  pains  to  have  it  reported  at  court,  that 
one  day  while  General  Mandein  happened  to  be  in  the 
apartments  of  M.  de  Voltaire,  who  was  then  trandating 
into  French  the  Memoirs  of  Rudia,  compofed  by  that 
officer,  the  king,  in  his  ufual  manner,  fent  a  copy  of 
verfes  to  be  examined,  when  Voltaire  faid  to  Mandein, 
“  Let  us  leave  off  for  the  prel'ent,  my  friend  3  you  fee 
the  king  has  fent  me  his  dirty  linen  to  wa(h,  I  will  wafh 
your’s  another  time.”  A  fingle  word  is  fometimes  fuf- 
fieient  to  ruin  a  man  at  court ;  Maupertuis  imputed  fuch 
a  word  to  Voltaire,  and  fucceeded.  It  was  about  this 
very  time  that  Maupertuis  publifhed  his  very  drange 
Philofophical  Letters  3  and  M.  de  Voltaire  did  not  fail 
to  heighten,  with  his  utmod  powers  of  raillery,  every 
thing  which  he  found,  or  could  make,  ridiculous,  in  the 
projefts  of  M.  Maupertuis,  who  was  careful  to  unite  his 
own  caufe  with  that  of  the  king  3  Voltaire  was  condder- 
ed  as  having  failed  in  refpeft  to  his  majedy  5  and  there¬ 
fore,  in  the  mod  refpeftful  manner,  he  returned  to  the 
king  his  chamberlain’s  key,  and  the  crofs  of  his  Order 
of  Merit :  accompanied  with  four  lines  of  verfe  3  in  which 
he,  with  great  delicacy,  compares  his  dtuation  to  that  of 
a  jealous  lover,  who  fends  back  the  pi&ure  of  his  mif- 
trefs.  The  king  returned  the  key  and  the  ribbon  ;  but 
they  were  not  followed  by  an  immediate  reconciliation. 
Voltaire  fet  out  to  pay  a  vifit  to  her  highnefs  the  duchefs 
of  Gotha,  who  honoured  him  with  her  frienddiip  as  long 
as  ffie  lived.  While  he  remained  at  Gotha,  Maupertuis 
employed  all  his  batteries  againd  him  :  Voltaire  was  ar¬ 
retted  by  the  king’s  orders,  but  afterwards  releafed. 

He  now  fettled  near  Geneva  ;  but  afterward  being 
obliged  to  quit  that  republic,  he  purchafed  the  cadle  of 
Ferney  in  France,  about  a  league  from  the  lake  of  Ge¬ 
neva.  It  was  here  that  he  undertook  the  defence  of  the 
celebrated  family  of  Calas  ;  and  it  was  not  long  before 
he  had  a  fecond  opportunity  of  vindicating  the  inno¬ 
cence  of  another  condemned  family  of  the  name  of  Sir- 
ven.  It  is  fomewhat  remarkable,  that  in  the  year  1774, 
he  had  the  third  time  a  Angular  opportunity  of  employ¬ 
ing  that  fame  zeal  which  he  had  the  good  fortune  to  dif- 
play  in  the  fatal  catadrophe  of  the  families  of  Calas  and 
Sirven. 

In  this  retreat  M.  Voltaire  continued  long  to  enjoy 
the  pleafures  of  a  rural  life,  accompanied  with  the  ad¬ 
miration  of  a  vad  number  of  wits  and  philofophers 
throughout  all  Europe.  Wearied  at  length,  however, 
with  his  fituation,  or  yielding  to  the  importunities  of 
friends,  he  came  to  Paris  about  the  beginning  of  the 
year  1778.  where  he  wrote  a  new  tragedy  called  Irene. 
By  this  time  his  underdanding  feems  to  have  been  im¬ 
paired,  either  through  the  infirmities  of  age,  or  continu¬ 
ed  intoxication  by  the  flattery  of  others  •,  and  he  ridicu- 
loufly  differed  himfelf  to  be  crowned  in  public  with  lau¬ 
rel,  in  tedimony  of  his  great  poetical  merit.’  He  did  not 


long  furvive  this  farce  :  for  having  overheated  himfelf  Voltaire 
with  receiving  vifits,  and  exhauded  his  fpirits  by  fupply- 
ing  a  perpetual  fund  of  converfation,  he  was  fird  feized  .  °  e’ 

with  a  fpitting  of  blood  ;  and  at  lad  becoming  redlefs  in 
the  night-time,  he  was  obliged  to  ufe  a  foporific  medi¬ 
cine.  Of  this  he  unluckily  one  night  took  fo  large  a 
dofe,  that  he  flept  36  hours,  and  expired  a  very  lhort 
time  after  awakening  from  it. 

VOLUME,  in  matters  of  literature,  a  book  or  writ¬ 
ing  of  a  jud  bulk  to  be  bound  by  itfelf.  The  name  is 
derived  from  the  Latin  volvere ,  “  to  roll  up  3”  the  an¬ 
cient  manner  of  making  up  books  being  in  rolls  of  bark 
or  parchment.  See  Book. 

VOLUNTARY,  in  Mujlc,  a  piece  played  by  a  mu- 
fician  extempore,  according  to  his  fancy.  This  is  often 
ufed  before  he  begins  to  fet  himfelf  to  play  any  paiticu- 
lar  compefition,  to  try  the  indrument,  and  to  lead  him 
into  the  key  of  the  piece  he  intends  to  perform. 

VOLUNTEERS,  perfons  who,  of  their  own  ac¬ 
cord,  for  the  fervice  of  the  prince  r>r  date,  ferve  in  the 
army  without  being  enlided,  to  gain  honour  and  prefer¬ 
ment. 

VOLVOX,  a  genus  of  animals  belonging  to  the  ver¬ 
mes  infuforia.  See  Helminthology  Index. 

VOLUSENUS.  See  Wilson. 

VOLUTA,  a  genus  of  ffiell-fhh.  See  Conciiology 
Index. 

VOLUTE,  in  ArchiteSlure ,  a  kind  of  fpiral  fcroll 
ufed  in  Ionic  and  Compofite  capitals,  whereof  it  makes 
the  principal  charafferidic  and  ornament. 

VOMICA,  in  Medicine ,  an  abfeefs  of  the  lungs.  See 
Medicine,  N°  186. 

Nux  Vomica,  in  Pharmacy.  See  Materia  Medi¬ 
na  Index. 

VOMIT.  See  Emetic,  Materia  Medica  Index. 

VOMITING,  a  retrograde  fpafmodic  motion  of  the 
mufcular  fibres  of  the  cefophagus,  domach,  and  intedines, 
attended  with  drong  convullions  of  the  mufcles  of  the 
a  idomen  and  diaphragm  5  which  when  gentle,  create  a 
naufea  ;  when  violent,  a  vomiting. 

VOORN,  one  of  the  iflands  of  Holland,  bounded  by 
the  river  Maes,  which  divides  it  from  the  continent  and 
the  ifland  of  Iflemunde,  on  the  north  5  by  the  fea  called 
Bies-bofch ,  on  the  ead 3  by  another  branch  of  the  Maes, 
which  divides  it  from  the  iflands  of  Goree  and  Over- 
flackee,  on  the  fouth  3  and  by  the  German  fea  on  the 
wed  ;  being  about  24  miles  long,  and  five  broad. 

VORTEX,  in  Meteorology ,  a  whirlwind,  or  fudden, 
rapid,  and  violent  motion  of  the  air  in  circles  ;  or  that 
motion  of  the  water  called  an  eddy  or  whirlpool. 

Vortex,  in  the  Cartefian  philofophy,  is  a  fydem  or 
colleftion  of  particles  of  matter  moving  the  fame  way, 
and  round  the  fame  axis. 

VORTICELLA,  an  animalcule.  See  Microscope. 

VOSSIUS,  John  Gerard,  a  mod  learned  and  la¬ 
borious  writer  of  the  17th  century,  was  of  a  confiderable 
family  in  the  Netherlands  3  and  was  born  in  1577,  in 
the  Palatinate,  near  Heidelberg,  at  a  place  wffierr  his 
father,  John  Voffius,  was  minider.  He  was  made  di- 
reftor  of  the  college  of  X)ort,  and  afterwards  prod  {for 
of  eloquence  and  chronology  at  Leyden,  from  whence 
he  was  called  in  1633  to  Amflerdam,  to  fill  the  chair 
of  profeffor  of  hidory.  He  died  in  1649. 

VOTE,  the  fuffrage  or  refolve  of  each  of  the  mem¬ 
bers  of  an  afiembly,  where  any  affair  is  to  be  carried  by 
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a  majority  *,  but  more  particularly  ufed  for  the  refolves 
of  the  members  of  either  houfe  of  parliament. 

VOTIVE  MEDALS,  thofe  on  which  are  expreffed  the 
vows  of  the  people  for  the  emperors  or  empreffes.  See 
Medal. 

VOW,  a  folemn  and  religious  promife  or  oath.  See 
Oath. 

The  ufe  of  vows  is  found  in  moft  religions.  They 
make  up  a  confiderable  part  ef  the  Pagan  worlhip,  be¬ 
ing  made  either  in  confequence  of  fome  deliverance,  un¬ 
der  fome  prefling  neceflity,  or  for  the  fuccefs  of  fome  en- 
terprife.  Among  the  Jews,  all  vows  were  to  be  volun¬ 
tary,  and  made  by  perfons  wholly  in  their  own  power  j 
and  if  fuch  perfon  made  a  vow  in  any  thing  lawful  and 
poflible,  he  was  obliged  to  fulfil  it.  If  he  appointed  no 
particular  time  for  accompliftiing  his  vow,  he  was  bound 
to  do  it  inftantly,  left  by  delay  he  fhould  prove  lefs  able, 
or  be  unwilling,  to  execute  his  promife.  Among  the 
Romanifts,  a  perfon  is  conftituted  a  religious  by  taking 
three  vows  •,  that  of  poverty,  chaftity,  and  obedience. 

Vows,  among  the  Romans,  fignified  facrifices,  offer¬ 
ings,  prefents,  and  prayers  made  for  the  Csefars,  and  em¬ 
perors,  particularly  for  their  profperity  and  the  continu¬ 
ance  of  their  empire.  Thefe  were  at  firft  made  every 
five  years,  then  every  15,  and  afterwards  every  20,  and 
were  called  quinquennalia ,  decennalia,  and  vincennalia. 

VOWEL,  in  Grammar ,  a  letter  which  affords  a 
complete  found  of  itfelf,  or  a  letter  fo  Ample  as  only  to 
need  a  bare  opening  of  the  mouth  to  make  it  heard,  and 
to  form  a  diftinCl  voice.  The  vowels  are  fix  in  number, 
viz.  A,  E,  I,  O,  U,  Y. 

Vowel,  John.  See  Hooker. 

UPHOLSTER,  Upholsterer,  or  Upholder,  a  tra- 
defman  that  makes  beds,  and  all  forts  of  furnitqre  there¬ 
unto  belonging,  &c. 

UPLAND,  denotes  high  ground,  or,  as  fome  call  it, 
terra  f.rma,  by  which  it  ftands  oppofed  to  fuch  as  is 
mooriih,  mar(hy,  or  low. 

Upland,  a  province  of  Sweden,  bounded  on  the 
north-eafl  by  the  Baltic  fea,  on  the  fouth  by  the  fea  of 
Sudermania,  and  on  the  weft  by  Weftmania  and  Geftri- 
cia,  from  which  it  is  feparated  by  the  river  Dela.  It  is 
about  70  miles  in  length  and  45  in  breadth,  and  con¬ 
tains  mines  of  iron  and  lead.  Stockholm  is  the  capital. 

UPSAL,  a  rich  and  confiderable  city  of  Sweden,  in 
Upland,  with  a  famous  univerfity,  and  an  archbiftiop’s 
fee.  The  town  is  pretty  large,  and  as  ftraight  as  a  line  ; 
but  moft  of  the  houfes  are  of  wood,  covered  with  birch 
bark,  with  turf  on  the  top.  On  an  eminence,  to  the 
fouth  of  the  town,  is  a  ruined  caftle.  Thofe  that  view 
the  town  from  hence  would  take  it  to  be  a  garden,  whofe 
ftreets  reprefent  the  alleys ;  and  the  houfes,  which  are 
covered  with  turf,  the  grafs-plots.  It  was  formerly  the 
refidence  of  the  kings,  and  is  now  the  ufual  place  where 
they  are  crowned.  It  is  feated  on  the  river  Sala,  over 
which  there  are  two  bridges.  It  is  26  miles  north-weft 
of  Stockholm.  E.  Long.  17.  48.  N.  Lat.  59.  52. 

UPUPA,  a  genus  of  birds  belonging  to  the  order  of 
piece.  See  ORNITHOLOGY  Index. 

UR,  in  Ancient  Geography,  a  citadel  of  Mefopotamia, 
fituated  between  the  Tigris  and  Nifibis  j  taken  by  fome 
for  Ur  of  the  Chaldees,  the  refidence  of  Abraham. 
What  feems  to  confirm  this  is,  that  from  Ur  to  Haran, 
the  other  refidence  of  the  patriarch,  the  road  lies  direft- 
ly  for  Paleftine.  And  it  is  no  objection  that  Ur  is  faid 
I 


]  U  R  I 

to  be  in  Mefopotamia  ;  becaufe  the  parts  next  the  Tigris 
were  occupied  by  the  Chaldeans,  as  feems  to  be  confirm¬ 
ed  from  ACfs  vii.  2,  4.  It  is  called  Orche ,  in  Strabo  $ 
Orchoe,  in  Ptolemy. 

URALIAN  chain,  a  range  of  mountains  which 
form  part  of  the  boundaries  of  Afia,  and  anciently  known 
by  the  name  of  Ripheei  Montes.  See  RlPHJEI  Montes, 
and  Geology  Index. 

URANIA,  in  fabulous  hiftory,  one  of  the  nine  Mufes, 
was  fuppoled  to  prefide  over  allronomy.  She  is  com¬ 
monly  reprefented  m  an  azure  robe,  crowned  with  ftars, 
and  fupporting  a  large  glebe  with  both  hands. 

URANIUM,  one  of  the  lately  difeovered  metals. 
See  Chemistry  and  Mineralogy  Index. 

URANOSCOPUS,  a  genus  of  fifties  belonging  to 
the  order  of  jugulares.  See  Ichthyology  Index. 

Raphael  d’URBINO.  See  Raphael. 

URCHIN,  or  Hedgehog.  See  Erinaceus,  Mam¬ 
malia  Index. 

Sea  Urchin.  See  Echinus,  Helminthology  /«- 

dex. 

UREA.  See  Chemistry. 

URETERS.  See  Anatomy,  N°  101. 

URETHRA.  See  Anatomy,  N°  107. 

Uric  Acid.  See  Chemistry  Index. 

URIM  and  Thummim,  among  the  ancient  Hebrews, 
a  certain  oracular  manner  of  confulting  God,  which  was 
done  by  the  high-prieft  dreffed  in  his  robes,  and  having 
on  his  pe&oral  or  breaft-plate. 

Various  have  been  the  fentiments  of  commentators 
concerning  the  urim  and  thummim.  Jofephus,  and  fe- 
veral  others,  maintain,  that  it  meant  the  precious  ftones 
fet  in  the  high-prieft’s  breaft-plate,  which  by  extraordi¬ 
nary  luftre  made  known  the  will  of  God  to  thofe  who 
confulted  him.  Spencer  believes  that  the  urim  and 
thummim  were  two  little  golden  figures  fhut  up  in  the 
pe&oral  as  in  a  purfe,  which  gave  refponfes  with  an  ar¬ 
ticulate  voice.  In  fhort,  there  are  as  many  opinions 
concerning  the  urim  and  thummim  as  there  are  particu¬ 
lar  authors  that  wrote  about  them.  The  fafeft  opinion, 
according  to  Broughton,  feems  to  be,  that  the  words 
urim  and  thummim  fignify  fome  divine  virtue  and  power 
annexed  to  the  breaft-plate  of  the  high-prieft,  by  which 
an  oraculous  anfwer  was  obtained  from  God  when  he 
was  confulted  by  the  high-prieft  ;  and  that  this  was  call¬ 
ed  urim  and  thummim,  to  exprefs  the  cleamefs  and  per¬ 
fection  which  thefe  oracular  anfwers  always  carried  with 
them  ;  for  urim  fignifies  “  light,”  and  thummim  “  per¬ 
fection  thefe  anfwers  not  being  imperfeCt  and  ambi¬ 
guous,  like  the  heathen  oracles,  but  clear  and  evident. 
The  ufe  made  of  the  urim  and  thummim  was  to  confult 
God  in  difficult  cafes  relating  to  the  whole  ftate  of  If- 
rael  j  and  fometimes  in  cafes  relating  to  the  king,  the 
fanhedrim,  the  general  of  the  army,  or  fome  other  great 
perfonage. 

URINAL,  in  Medicine,  a  veffel  fit  to  receive  and 
hold  urine,  and  ufed  accordingly  for  the  convenience  of 
fick  perfons.  It  is  ufually  of  glafs,  but  fometimes  of 
metal. 

URINE,  a  fluid,  feparated  from  the  blood,  and  car¬ 
ried  by  the  emulgent  arteries  to  the  kidneys,  from  whence 
it  defeends  to  the  bladder  by  the  uterus,  and  is  from  time 
to  time  emitted  thence  by  the  canal  of  the  urethra. 
See  Anatomy,  N°  107.  Por  the  properties  of  urine, 
fee  Chemistry  Index. 
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URN,  a  kind  of  vafe,  of  a  roundifh  form,  but  biggeft 
in  the  middle,  like  the  common  pitchers  ;  now  feldom 
ufed  but  in  the  way  of  ornament  over  chimney-pieces,  in 
^  buffets,  &c.  The  great  ufe^f  urns  among  the  ancients, 
was  to  preferve  the  allies  of  the  dead  after  they  were 
burnt  ;  for  which  reafon  they  were  called  cineraria ,  and 
vrtue  cineraria,  and  were  placed  fome times  under  the 
tombftone  whereon  the  epitaph  was  cut  ;  and  fometimes 
in  vaults  in  their  own  houfcs.  Urns  were  alfo  ufed  at 
their  facrifices  to  put  liquid  things  in. 

UROGALLUS.  SeeTETRAo,  Ornithology  Index. 

URSA,  in  ^ Jlronomy ,  the  name  of  two  coniiella- 
tions  in  the  northern  hemifphere. 

URSULINES,  in  church  hiftory,  an  order  of  nuns, 
founded  originally  by  St  Angela  of  Brefcia,  in  the  year 
J537  j  and  fo  called  from  St  Urfula,  to  whom  they 
were  dedicated. 

URSUS,  the  Bear,  a  genus  of  quadrupeds  belong¬ 
ing  to  the  order  of ferce.  See  Mammalia  Index . 

UR  TICA,  a  genus  of  plants  of  the  clafsof  moroecia; 
and  in  the  natural  fyftem  claffed  under  the  53d  order, 
Sea  bridge.  See  Botany  Index. 

U R  TICA  Marina .  See  A N1MA L- F/o wer. 

USANCE,  in  Commerce ,  is  a  determined  time  fixed 
for  the  payment  of  bills  of  exchange,  reckoned  either 
from  the  day  of  the  bills  being  accepted,  or  from  the 
day  of  their  date  ;  and  thus  called  becaufe  regulated  by 
the  ufage  and  cuffom  of  the  places  whereon  they  are 
drawn. 

USE,  in  Law,  the  profit  or  benefit  of  lands  and  te¬ 
nements  ;  or  a  truft  and  confidence  repofed  in  a  perfon 
for  the  holding  of  lands,  &c.  that  he  to  whofe  ufe  the 
truff  is  made  lhall  receive  the  profits. 

USH  ANT,  an  iffand  of  France,  1  5  miles  weft  of  the 
coaft  of  Britanny,  at  the  entrance  of  the  Britifli  channel. 

Usher,  an  officer  or  fervant  who  has  the  care  and  di¬ 
rection  of  the  door  of  a  court,  hall,  chamber,  or  the  like. 

Usher  of  the  Black  Rod ,  the  eldeft'of  the  gentlemen 
ufhers,  daily  waiters  at  court,  whofe  duty  is  to  bear  the 
rod  before  the  king  at  the  feaft  of  St  George,  and  other 
folemnities. 

USK,  a  river  of  Wales,  which  rifes  on  the  weft  of 
Brecknock (hire,  and  runs  fouth-eaft  through  that  county 
and  Monmouthfhire,  falling  into  the  mouth  of  the  Se¬ 
vern. 

USQUEBAUGH,  a  ftrong compound  liquor,  chiefly 
taken  by  way  of  drflm. 

There  are  feveral  different  methods  of  making  this  li¬ 
quor  5  but  the  following  is  efteemed  one  of  the  beft  : 
To  two  gallons  of  brandy,  or  other  fpirits,  put  a  pound 
of  Spaniffi  liquorice,  half  a  pound  of  raifins  of  the  fun, 
four  ounces  of  currants,  and  three  of  fliced  dates  ;  the 
tops  of  baum,  mint,  favory,  thyme,  and  the  tops  of  the 
flowers  of  rofemary,  of  each  two  ounces ;  cinnamon  and 
mace,  well  bruifed,  nutmegs,  anifeeds,  and  coriander 
feeds,  bruifed  likewife,  of  each  four  ounces ;  of  citron 
or  lemon,  and  orange-peel,  feraped,  of  each  an  ounce  : 
let  all  thefe  infufe  48  hours  in  a  warm  place,  often  (bak¬ 
ing  them  together ;  then  let  them  ftand  in  a  cool  place 
for  a  week  :  after  which  the  clear  liquor  is  to  be  decant¬ 
ed  off,  and  to  it  is  to  be  put  an  equal  quantity  of  neat 
white  port,  and  a  gallon  of  canary  ;  after  which  it  is  to 
be  fweetened  with  a  fufficient  quantity  of  double  refined 
fugar. 
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USTION,  in  Pharmacy,  the  preparing  of  certain 
fubftances  by  burning  them. 

USUFRUIT,  in  the  Civil  Law,  the  ufe  or  enjoyment 
of  any  lands  or  tenements ;  or  the  right  of  receiving  the 
fruits  and  profits  of  an  inheritance,  or  other  thing,  with¬ 
out  a  power  of  alienating  or  changing  the  property 
thereof. 

USURER,  a  perfon  charged  with  a  habit  or  a#  of  u- 
fury. 

USURIOUS  CONTRACT,  is  any  bargain  or  contrail 
whereby  a  man  is  obliged  to  pay  more  intereft  for  mo¬ 
ney  than  the  ftatute  allows. 

USURPATION,  in  Law,  is  an  injurious  ufing  or 
enjoyment  of  a  thing  for  continuance  of  time,  that  be¬ 
longs  of  right  to  another. 

USURY,  an  unlawful  contra#  upon  the  loan  of  mo¬ 
ney,  to  receive  the  fame  again  with  exorbitant  increafe. 
Under  the  article  Interest,  it  was  obferved,  that  by 
ftatute  37  Hen.  VIII.  c.  9.  the  rate  of  intereft  was  fix¬ 
ed  at  10).  per  cent,  per  annum  :  which  the  ftatute  13 
Eliz.  c.  8.  confirms,  and  ordains,  that  all  brokers  fhall 
be  guilty  of  a  praemunire  who  tranfa#  any  contradls  for 
more,  and  the  fecurities  themfelves  (hall  be  void.  The 
ftatute  21  Jac.  I.  c.  17.  reduced  intereft  to  81.  percent.; 
and  it  having  been  lowered  in  1650,  during  the  ufurpa- 
tion,  to  6  per  cent,  the  fame  reduction  was  re-ena#ed 
after  the  Reftoration  by  ftatute  12  Car.  II.  c.  13.  and, 
laftly,  the  ftatute  12  Annoe,  ft.  2.  c.  16.  lias  reduced  it 
to  5  per  cent.  Wherefore  not  only  all  contrads  for  tak¬ 
ing  more  are  in  themfelves  totally  void,  but  alfo  the 
lender  fhall  forfeit  treble  the  money  borrowed.  Alfo  if 
any  ferivener  or  broker  take  more  than  5s.  per  cent, 
procuration-money,  or  more  than  I2d.  for  making  a 
bond,  he  fhall  forfeit  2ol.  with  cofts,  and  fhall  fuffer  im- 
prifonment  for  half  a-year. 

UTERUS.  See  Anatomy,  N°  108. 

UTICA,  in  Ancient  Geography,  a  town  of  Africa 
Propria,  on  the  Mediterranean  :  a  Tyrian  colony,  and 
older  than  Carthage,  (Sil.  Italicus)  ;  its  name,  accord¬ 
ing  to  Bochart,  denoting  old:  reckoned  fecond  to  it; 
but  after  the  definition  of  Carthage,  became  the  capi¬ 
tal  and  centre  of  all  the  Roman  tranfa#ions  in  Africa, 
according  to  Strabo ;  who  adds,  that  it  flood  on  the 
fame  bay  with  Carthage,  at  one  of  the  promontories 
called  Apollonium,  bounding  the  bay  on  the  weft  fide, 
the  other  to  the  eaft  called  Hcrmeia ,  being  at  Carthage. 
It  became  famous  by  the  death  of  Cato,  who  thence  was 
called  Uticenfs. 

UTRECHT,  one  of  the  feven  United  Provinces  or 
States  of  Holland,  wholly  furrounded  by  Holland  and 
Guelderland,  excepting  a  fmall  part  of  it  that  borders 
on  the  Zuyder  Zee.  Its  greateft  length  is  about  32 
miles,  and  breadth  about  22.  It  enjoys  a  good  air  ; 
and  in  moft  places  the  foil  is  fruitful,  but  in  fome  fandy, 
or  what  is  called  turf -ground,  and  in  others  overrun  wTith 
wood.  It  is  watered  by  the  Leek,  Rhine,  Vecht,  and 
other  fmaller  rivers,  befides  feveral  canals  ;  of  which 
that  extending  from  the  village  of  Vreefwyk  to  Utrecht 
is  one  of  the  chief. 

Utrecht,  in  Latin  UltrajeBum ,  TrajeElutn  vetus 
or  irferius ,  or  TrajeBum  Rheni ,  capital  of  a  province  of 
the  fame  name,  fo  called  from  its  ancient  ferry  or  paf- 
fage  here  over  the  Rhine  ;  the  word  being  compounded 
of  trechty  which  in  Dutch  fignifies  u  a  ferry,”  and  oud 
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Utrecht  or  city  U  e.  u  old.n  It  is  a  fair,  large,  and  populous 
Vulcan  C^?  l9  m^es  from  Amfterdam,  25  from  Rot- 

lucan*  ,  terdam,  and  27  from  Leyden.  Here  is  a  ftately  town- 
houfe,  with  a  commandery  of  the  Teutonic  order,  and 
a  celebrated  univerfity,  which  was  founded  in  1630, 
fince  which  it  hath  fiourilhed  greatly,  though  it  has  not 
all  the  privileges  of  mod  other  univerfitics ;  being  wholly 
fubjeft  to  the  magiftrates  of  the  city.  The  mall  with¬ 
out  the  town,  having  five  rows  of  lofty  limes  on  each 
fide,  is  very  pleafant ;  and  the  phyfic-garden  belonging 
to  the  univerfity  is  extremely  curious.  There  are  five 
churches  here  that  have  chapters ;  but  the  members  of 
thefe  purchafe  the  places,  of  which  fome  coft  6000  or 
yoco  guilders.  The  dreams  which  run  through  feveral 
of  the  ftreets,  contribute  much  to  the  beauty  and  clean- 
linefs  of  the  town  ;  and  the  canal  that  is  cut  from  the 
Leek,  and  pafies  through  it  to  Amderdam,  will  carry 
ihips  of  any  burden.  Pope  Adrian  VI.  was  a  native  of 
this  city.  Here,  in  1579,  the  memorable  union  was 
formed  between  the  feven  provinces;  and,  in  1713,  the 
celebrated  peace  concluded  between  France  on  the  one 
part,  and  the  allies  on  the  other.  The  Papids  have  a 
nominal  archbifhop  of  this  city  ;  and  there  is  a  filk  ma¬ 
nufactory  carried  on  in  it,  which  employs  a  number  of 
hands.  The  inhabitants  are  fuppofed  to  amount  to 
30,000.  E.  Long.  5.  8.  N.  Lat.  52.  7. 

UFRICULARIA,  a  genus  of  plants  of  the  clafs  of 
diandria  *,  and  in  the  natural  fydem  arranged  under  the 
24th  order,  Corydales .  See  Botany  Index . 

UVA  ursi.  See  Arbutus.  Botany  Index . 

VULCAN,  in  Pagan  worfhip,  the  god  of  fubterra- 
neous  fire  and  metals,  was  the  fon  of  Jupiter  and  Juno  ; 
and  was  faid  to  be  fo  remarkably  deformed,  that  his  fa¬ 
ther  threw  him  down  from  heaven  to  the  ifle  of  Lemnos, 
in  which  fall  he  broke  his  leg,  and  there  he  fet  up  his 
forge,  and  taught  men  how  to  foften  and  polifti  brafs 
and  iron.  Thence  he  removed  to  the  Liparian  ifles, 
near  Sicily,  where,  by  the  afiidance  of  the  Cyclops,  he 
made  Jupiter’s  thunderbolts,  and  armour  for  the  other 
gods.  Notwithftanding  the  deformity  of  his  perfon,  he 
had  a  paftion  for  Minerva,  and  by  Jupiter’s  confent 


made  his  addreffes  to  her,  but  without  fuccefs.  He  was,  Vulgate 
however,  more  fortunate  in  his  fuit  to  Venus ;  who,  af-  II 
ter  marriage,  chofe  Mars  for  her  gallant ;  when  Vulcan  t  z  ^ec  *  . 
expofed  them  to  the  ridicule  of  the  other  gods,  by  taking 
them  in  a  net. 

VULGATE,  a  very  ancient  Latin  tranfiation  of  the 
Bible,  and  the  only  one  acknowledged  by  the  church  of 
Rome  to  be  authentic.  See  Bible. 

VULNERARY,  in  Medicine ,  an  epithet  formerly  gi¬ 
ven  to  remedies  fuppofed  to  poflefs  virtues  for  the  cure 
of  wounds  and  ulcers. 

VULTUR,  a  genus  of  birds  belonging  to  the  order 
of  Accipitres .  See  Ornithology  Index . 

VULVA.  See  Anatomy,  N°  132. 

UVULA.  See  Anatomy,  N°  102, 

UZ,  or  Utz,  the  country  and  place  of  refidence  of 
Job.  In  the  genealogy  of  the  patriarchs  there  are  three 
perfons  called  U%,  either  of  which  might  give  this  di- 
itrift  its  name.  The  firft  was  the  grandfon  of  Sem,  by 
his  fon  Aram  (Gen.  xxii.  23.),  who,  according  to  Jofe-  ' 

phus,  occupied  the  Trachomtis,  and  Damafcus,  to  the 
north  of  Paleftine  :  but  Job  was  among  the  fons  of  the 
Eaft.  Another  U%  was  the  fon  of  Nahor,  Abraham’s 
brother  (Gen.  x.  21.),  who  appears  to  have  removed, 
after  palling  the  Euphrates,  from  Haran  of  Mesopota¬ 
mia  to  Arabia  Deferta.  The  third  U%  was  a  Horite, 
from  Mount  Seir  (Gen.  xxxvi.  28.),  and  thus  not  of  E- 
ber’s  pofterity.  Now  the  queftion  is,  from  which  of 
thefe  Job’s  country,  Uz,  took  its  name  :  Not  from  the 
firft,  as  is  already  ftiown  ;  nor  from  the  fecond,  becaufe 
his  country  is  always  called  Seir ,  or  Edom ,  never  Us s  $ 
and  then  called  a  fouth ,  not  an  eaj 7,  country,  in  Scrip¬ 
ture.  It  therefore  remains,  that  we  look  for  the  coun¬ 
try  and  place  of  refidence  of  Job  in  Arabia  Deferta  \ 
for  which  there  was  very  probable  reafons.  The  plun¬ 
derers  of  Job  are  called  Chaldeans  and  Sabeans ,  next 
neighbours  to  him.  Thefe  Sabeans  came  not  from  A- 
rabia  Felix,  but  from  a  nearer  Sabe  in  Arabia  Deferta 
(Ptolemy)  ;  and  his  friends,  except  Eliphaz  the  The* 
manite,  were  of  Arabia  Deferta. 

UZBECK  Tartary.  See  Tartary. 
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Wor  w,  is  the  2ift  letter  of  our  alphabet  ;  and  is 
5  compofed,  as  its  name  implies,  of  two  v’s.  It 
was  not  in  ufe  among  the  Hebrews,  Greeks,  or  Romans ; 
but  chiefly  peculiar  to  the  northern  nations,  the  Teu- 
iones,  Saxons,  Britons,  &c.  But  ftill  it  is  not  ufed  by 
the  French,  Italians,  Spaniards,  or  Fortuguefe,  except 
in  proper  names,  and  other  terms  borrowed  from  lan¬ 
guages  in  which  it  is  originally  ufed,  and  even  then  it  is 
founded  like  the  Angle  v.  This  letter  is  of  an  ambigu 
ous  nature ;  being  a  confonant  at  the  beginning  of 
'  words,  and  a  vowel  at  the  end.  It  may  ftand  before  all 
the  vowels  except  u  ;  as  water ,  wedge,  winter ,  wonder  : 
it  may  alfo  follow  the  vowels  a ,  e ,  0,  and  unites  with 
them  into  a  kind  of  double  vowel,  or  diphthong ;  as  in 


faw^feWy  cow.  Sec.  It  alfo  goes  before  r,  and  follows 
J  and  th  ;  as  in  wrathy  /wear,  thwart :  it  goes  before  h 
alfo,  though  in  reality  it  is  founded  after  it  ;  as  in  when, 
what,  &.c.  In  fome  words  it  is  obfeure,  as  in  Jhadow9 
widow,  &c. 

WAAG,  a  river  of  Hungary,  which  rifes  in  the  Car¬ 
pathian  mountains,  and  falls  into  the  Danube- oppofite  to 
the  ifland  of  Schut. 

WAAL,  a  river  of  the  United  Netherlands,  being 
one  of  the  branches  of  the  Rhine,  which  runs  from  eaft 
to  wTeft,  through  Guelderland  ;  pafling  by  Nimeguen, 
Tiel,  Bommel,  and  Gorcum  ;  and,  uniting  with  the 
Maes,  falls  into  the  German  fea  below  the  Brielf 

WACHENDORFLA,  a  genus  of  plants  of  the  clafs 
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W  add  0f  tnandna  ;  and  arranged  in  the  natural  method  under 
i-Valve  ordcr,  Unfa  tee.  See  Botany  Index, 

WADD,  or  Wadding,  is  a  ftopple  of  paper,  hay, 
draw,  or  the  like,  forced  into  a  gun  upon  the  powder, 
to  keep  it  clofe  in  the  chamber  ;  or  to  put  up  clofe  to 
the  {hot,  to  keep  it  from  rolling  out. 

WADSET,  in  Scots  Law .  See  Law,  N°  clxix.  1. 

WAFERS,  or  Sealing  WAFERS ,  are  made  thus  ; 
Take  very  fine  flour,  mix  it  with  glair  of  eggs,  ifinglafs, 
and  a  little  yeaft ;  mingle  the  materials  *,  beat  them  well 
together ;  fpread  the  batter,  being  made  thin  with  gum- 
water,  on  even  tin  plates,  and  dry  them  in  a  dove  \  then 
cut  them  out  for  ufe. 

You  may  make  them  of  what  colour  you  pleafe,  by 
tinging  the  pafte  with  brafil  or  vermilion  for  red  5  in¬ 
digo  or  verditcr,  &c.  for  blue  \  faffron,  tumeric,  or  gam¬ 
boge,  &c.  for  yellow, 

WAGER  of  La  JK  See  (Wager  of)  Law. 

Wager  of  Battel.  See  (Wager  of)  Battel. 

WAGGON,  a  wheel-carriage,  of  which  there  are 
various  forms,  accommodated  to  the  different  ufes  they 
are  intended  for.  The  common  waggon  conftfts  of  the 
drafts  or  rods,  being  the  trvo  pieces  which  the  hind  horfe 
bears  up  ;  the  wekfs  \  the  flotes,  or  crofs  pieces,  which 
hold  the  drafts  together  ;  the  bolfter,  being  that  part 
on  which  the  fore-wheels  and  the  axle-tree  turn  in 
wheeling  the  waggon  acrofs  the  road  ;  the  cheft  or  body 
of  the  waggon,  having  the  Haves  or  rails  fixed  thereon  3 
the  bales,  or  hoops  which  compofe  the  top  j  the  tilt,  the 
place  covered  with  cloth,  at  the  end  of  the  waggon.  See 
Mechanics,  Se&.  iv. 

WAGTAIL.  See  Motacilla,  Ornithology 
Index. 

'  WAIFS,  Bona  Waviata,  are  goods  ftolen,  and 
waived  or  thrown  away  by  the  thief  in  his  flight,  for 
fear  of  being  apprehended.  Thefe  are  given  to  the 
king  by  the  law,  as  a  punifhment  upon  the  owner  for 
not  himfelf  purfuing  the  felon,  and  taking  away  his 
goods  from  him.  And  therefore  if  the  party  robbed  do 
his  diligence  immediately  to  follow  and  apprehend 
the  thief  (which  is  called  making  frejh  fuit ),  or  do  con- 
vi£l  him  afterwards,  or  procure  evidence  to  convicR  him, 
he  fhall  have  his  goods  again.  Waived  goods  do  alfo 
not  belong  to  the  king  till  feized  by  fomebody  for  his 
ufe  ■,  for  if  the  party  robbed  can  feize  them  firft,  though 
at  the  diflance  of  20  years,  the  king  fhall  never  have 
them.  If  the  goods  are  hid  by  the  thief,  or  left  any¬ 
where  by  him,  fo  that  he  had  them  not  about  him  when 
he  fled,  and  therefore  did  not  throw  them  away  in  his 
flight  5  thefe  alfo  are  not  bona  waviata ,  but  the  owner 
may  have  them  again  when  he  pleafes.  The  goods  of 
a  foreign  merchant,  though  ftolen  and  thrown  away  in 
flight,  (hall  never  be  waifs  :  the  reafon  whereof  may  be, 
not  only  for  the  encouragement  of  trade,  but  alfo  be- 
caufe  there  is  no  wilful  default  in  the  foreign  merchant’s 
not  purfuing  the  thief,  he  being  generally  a  flranger  to 
cur  laws,  our  ufages,  and  our  language. 

WAIGATS  straits,  fituated  between  Nova  Zem- 
bla  and  Ruflia,  through  which  the  Dutch  failed  to  the 
north,  as  high  as  750,  in  order  to  difcover  a  north-eaft 
paflage  to  China  and  the  Eaft  Indies. 

WAINSCOT,  in  building,  the  timber-work  that 
ferves  to  line  the  walls  of  a  room,  being  ufually  made  in 
pannels,  and  painted,  to  ferve  inflead  of  hangings. 

WAIVE,  in  Law,  a  woman  that  is  put  out  of  the 
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protection  of  the  law.  She  is  called  waive ,  as  being  Waive, 
foifaken  of  the  law  3  and  not  outlaw  as  a  man  is 3  by  .Wake, 
reafon  women  cannot  be  of  the  decenna,  and  are  not  ’ 
fworn  in  leets  to  the  king,  nor  to  the  law,  as  men  are  3 
who  are  therefore  within  the  law  3  whereas  women  are 
not,  and  fo  cannot  be  outlawed,  fince  they  neVer  were 
within  it. 

WAKE,  the  print  or  track  impreffed  by  the  courfe 
of  a  fliip  on  the  furface  of  the  water.  It  is  formed  by 
the  re-union  of  the  body  of  water  which  was  feparated 
by  the  {hip’s  bottom  whilfl  moving  through  it 3  and 
may  be  fecn  to  a  confiderable  diflance  behind  the  flern, 
as  fmoother  than  the  red  of  the  fea.  Hence  it  is  ufual¬ 
ly  obferved  by  the  compafs,  to  dilcover  the  angle  of 
lee-way. 

A  fiiip  is  faid  to  be  in  the  wake  of  another  when  die 
follows  her  on  the  fame  track,  or  a  line  fuppoied  to  be 
formed  on  the  continuation  of  her  keel. 

Two  diftant  obje&s  obferved  at  fea  are  called  in  the 
wake  of  each  other,  when  the  view  of  the  farthefl  is 
intercepted  by  the  neareft  3  fo  that  the  obferver’s  eye 
and  the  two  objeCls  are  all  placed  upon  the  fame  right 
line. 

Wake  is  the  eve-feafl  of  the  dedication  of  churches, 
which  is  kept  with  feafting  and  rural  diverflons. 

Mr  Whitaker,  in  his  Hiftory  of  Manchefter,  lias 
given  a  particular  account  of  the  origin  of  wakes  and 
fairs.  He  obferves,  that  every  church  at  its  confecra* 
tion  received  the  name  of  fome  particular  faint  :  this 
cuflom  wras  praClifed  among  the  Roman  Britons,  and 
continued  among  the  Saxons  3  and  in  the  council  of 
Cealchythe,  in  816,  the  name  of  the  denominating 
faint  was  exprefsly  required  to  be  inferibed  on  the  al¬ 
tars,  and  ado  on  the  walls  of  the  church,  or  a  tablet 
within  it.  The  feaft  of  this  faint  became  of  courfe  the 
feflival  of  the  church*  Thus  Chriflian  feftivals  were 
fubftituted  in  the  room  of  the  idolatrous  anniverfaries  of 
heathenifm  ;  accordingly,  at  the  firfl  introduction  of 
Chriftianity  among  the  Jutes  of  Kent,  Pope  Gregory 
the  Great  advifed,  what  had  been  previoufly  done  among 
the  Britons,  viz*  Chriflian  feftivals  to  be  militated  in 
the  room  of  the  idolatrous,  and  the  differing  day  of  the 
martyr  whofe  relics  were  repofited  in  the  church,  or 
the  day  on  which  the  building  ’was  a&ually  dedicated, 

,  to  be  the  eftabliflied  feaft  of  the  parilh.  Both  were  ap¬ 
pointed  and  obferved  3  and  they  were  clearly  diftinguifh- 
ed  at  firft  among  the  Saxons,  as  appears  from  the  laws 
of  the  Confeffor,  where  the  dies  dedications ,  or  dedication 
is  repeatedly  diferiminated  from  the  propria  fejlivitas 
fanBiy  or  celebratio  fanlii .  They  remained  equally  di- 
flincR  to  the  Reformation  3  the  dedication-day  in  1536 
being  ordered  for  the  future  to  be  kept  on  the  firft  Sun¬ 
day  in  October,  and  the  feflival  of  the  patron  faint  to 
be  celebrated  no  longer.  The  latter  was,  by  way  of 
pre-eminence,  denominated  the  church's  holiday ,  or  its 
peculiar  feflival  3  and  while  this  remains  in  many  pa- 
riftiesat  prefent,  the  other  is  fo  utterly  annihilated  in  all, 
that  Bifliop  Kennel  (fays  Mr  Whitaker)  knew  nothing 
of  its  diflineff  exiftence,  and  has  attributed  to  the  day  of 
dedication  what  is  true  only  concerning  the  faint’s  day. 

Thus  inftituted  at  firft,  the  day  of  the  tutelar  faint  was 
obferved,  moft  probably  by  the  Britons,  and  certainly 
by  the  Saxons,  with  great  devotion.  And  the  evening 
before  every  faint’s  day,  in  the  Saxon  Jewifti  method  of 
reckoning  the  hours,  being  an  acffual  hour  of  the  day, 
a  E  2  and 
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Wake,  and  therefore  like  that  appropriated  to  the  duties  of  pu- 
J  blic  religion,  as  they  reckoned  Sunday  from  the  firffc  to 
commence  at  the  funfet  of  Saturday  3  the  evening  pre¬ 
ceding  the  church’s  holyday  would  be  obferved  with  all 
the  devotion  of  the  feftival.  The  people  a£lually  re¬ 
paired  to  the  church,  and  joined  in  the  fervices  of  it 3  and 
they  thus  fpent  the  evening  of  their  greater  feftivities  in 
the  monafleries  of  the  North,  as  early  as  the  conclufion 
of  the  feventh  century. 

Thefe  fervices  were  naturally  denominated  from  their 
late  hours  wcecan  or  wakes ,  and  vigils  or  eves .  That 
of  the  anniverfary  at  Rippon,  as  early  as  the  commence¬ 
ment  of  the  eighth  century,  is  exprefsly  denominated 
the  vigil.  But  that  of  the  church’s  holiday  was  named 
eyrie  wcecati ,  or  church-wake,  the  church-vigil,  or  church 
eve.  And  it  was  this  commencement  of  both  with  a 
wake,  which  has  now  caufed  the  days  to  be  generally 
preceded  with  vigils,  and  the  church-holiday  particular¬ 
ly  to  be  denominated  the  church-wake .  So  religioufly 
was  the  eve  and  feltival  of  the  patron  faint  obferved  for 
many  ages  by  the  Saxons,  even  as  late  as  the  reign  of 
Edgar,  the  former  being  fpent  in  the  church,  and 
employed  in  prayer.  And  the  wakes,  and  all  the  other 
holidays  in  the  year,  were  put  upon  the  fame  footing 
with  the  O&aves  of  Chriltmas,  Ealter,  and  of  Pente- 
coft.  When  Gregory  recommended  the  feltival  of  the 
patron  faint,  he  advifed  the  people  to  eredt  booths  of 
branches  about  the  church  on  the  day  of  the  feltival, 
and  to  feaft  and  be  merry  in  them  with  innocence.  Ac¬ 
cordingly,  in  every  parifh,  on  the  returning  anniverfary 
of  the  faint,  little  pavilions  were  conltrudted  of  boughs, 
and  the  people  indulged  in  them  to  hofpitality  and 
mirth.  The  fealting  of  the  faint’s  day,  however,  was 
foon  abufed  3  and  even  in  the  body  of  the  church,  when 
the  people  were  alfembled  for  devotion,  they  began  to 
mind  diverlions,  and  to  introduce  drinking.  The 
growing  intemperance  gradually  Itained  the  fervice  of 
the  vigil,  till  the  feftivity  of  it  was  converted,  as  it  now 
is,  into  the  rigour  ©f  a  fad.  At  length  they  too  juftly 
fcandalized  the  Puritans  of  the  laft  century,  and  num¬ 
bers  of  the  wakes  were  difufed  entirely,  efpecially  in 
the  ealt  and  fome  weftern  parts  of  England  3  but  they 
are  commonly  obferved  in  the  north,  and  in  the  midland 
counties. 

This  cuftom  of  celebrity  in  the  neighbourhood  of  the  , 
church,  on  the  days  of  particular  faints,  was  introduced 
into  England  from  the  continent,  and  mud  have  been 
familiar  equally  to  the  Britons  and  Saxons  3  being  ob¬ 
ferved  among  the  churches  of  Afia  in  the  lixth  century, 
and  by  thofe  of  the  weft  of  Europe  in  the  feventh. 
And  equally  in  Alia  and  Europe,  on  the  continent  and 
in  the  illands,  thefe  celebrities  were  the  caufes  of  thofe 
commercial  marts  which  we  denominate  fairs .  The 
people  reforted  in  crowds  to  the  feftival,  and  a  confider- 
able  provilion  would  be  wanted  for  their  entertainment. 
The  profpe<ft  of  intereft  invited  the  little  traders  of  the 
country  to  come  and  offer  their  wares  3  and  thus,  among 
the  many  pavilions  for  hofpitality  in  the  neighbourhood 
of  the  church,  various  booths  were  ere&ed  for  the  fale 
of  different  commodities.  In  larger  towns,  furrounded 
with  populous  diftri£ls,  the  refort  of  the  people  to  the 
wakes  wTould  be  great,  and  the  attendance  of  traders 
numerous  3  and  this  refort  and  attendance  conftitute  a 
fair.. — Bafil  exprefsly  mentions  the  numerous  appearance 
traders  at  thefe  feftivals  in  Afia;  and  Gregory  notes 
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the  fame  cuftom  to  be  common  in  Europe.  And  as  the  Wake 
feftival  was  obferved  on  a  feria  or  holiday,  it  naturally 
affumed  to  itfelf,  and  as  naturally  communicated  to  the 
mart,  the  appellation  of  feria  or  fair.  Indeed  feveral  of 
our  molt  ancient  fairs  appear  to  have  been  ufually  held, 
and  have  been  continued  to  our  time,  on  the  original, 
church-holidays  of  the  places  :  befides,  it  is  pbfervable, 
that  fairs  were  generally  kept  in  church-yards,  and 
even  in  the  churches,  and  alfo  on  Sundays,  till  the  inde-' 
cency  and  fcandal  wfere  fo  great  as  to  need  reformation. 

Wake-ROBIN .  See  Arum,  Botany  Index. 

WALACHIA,  a  province  of  Turkey  in  Europe, 
bounded  on  the  north  by  Moldavia  and  Tranfyl vania, 
on  the  eaft  and  fouth  by  the  river  Danube,  and  on  the 
weft  by  Tranfylvania.  It  is  225  miles  in  length,  and 
125  in  breadth  3  and  was  ceded  to  the  Turks  by  the 
treaty  of  Belgrade,  in  1739.  It  abounds  in  good  horfes 
and  cattle  3  and  there  are  mines  of  feveral  kinds.  The 
foil  is  fo  fertile,  that  it  is  capable  of  producing  any 
thing  3  and  there  are  good  paftures,  with  wine,  oil,  and 
all  manner  of  European  fruits.  The  inhabitants  are 
chiefly  of  the  Greek  church. 

WALCHEREN,  an  ifland  of  the  Low  Countries,, 
and  one  of  the  principal  of  thofe  of  Zealand  3  feparated 
from  Dutch  Flanders  by  the  mouth  of  the  Scheldt.  It 
is  about  nine  miles  in  length,  and  eight  in  breadth  y 
and  though  it  lies  lowq  has  good  arable  and  pafture  land., 

The  chief  town  of  this  iftand  and  the  whole  province  is 
Middleburgh.  But  the  principal  fea  port  is  Flufhing, 
which  is  ftrongly  fortified.  Walcheren  was  taken  by 
the  Britifh  forces  in  Auguft  18093  but  it  foon  after: 
was  abandoned,  the  troops  having  fuffered  feverely  by 
ficknefs. 

WALDEN,  a  town  of  Effex,  commonly  called  Saf¬ 
fron  Walden ,  with  a  market  on  Saturdays,  and  twa 
fairs  on  Midlent  Saturday  for  horfes,  and  November  ift 
for  cows.  It  is  remarkable  for  the  plenty  of  faffroa 
that  grows  about  it.  This  town  was  incorporated  by  Ed¬ 
ward  VI.  and  is  governed  by  a  mayor  and  24  alder-* 
men*  It  is  27  miles  north-weft-by-north  of  Chelms¬ 
ford,  and  43  north- eaft  of  London.  E.  Long.  0.  20*. 

N.  Lat.  52.  4. 

WALDENSES.  See  Waldo.^ 

WALDO,  a  merchant  of  Lyons  in  the  latter  part  of 
the  1  2th  century,  who  applying  himfelf  to  the  ftudy  of 
the  Scriptures,  and  finding  no  warrant  there  for  feveral 
of  the  Romifh  do&rines,  particularly  that  of  tranfub- 
ftantiation,  publicly  oppofed  them..  His  followers,  who 
from  him  were  called  Waldenfes ,  being  chafed  from 
Lyons,  fpread  over  Dauphine  and  Provence  3  upon 
which  Philip  II.  is  faid  to  have  razed  300  gentlemen’s 
feats,  and  deftroyed  feveral  walled  towns  to  flop  their 
growth:  but  this,  inftead  of  fuppreflmg,  Spread  them 
over  a  great  part  of  Europe.  The  articles  of  their 
faith,  which  they  drew  up  and  dedicated  to  the  king 
of  France,  agreed  in  raoft  points  with  thofe  of  the  pre- 
fent  Proteftants.  In  the  year  1200,  thofe  of  them  who 
dwelt  in  the  province  of  Albigeois  in  Languedoc,  from 
whence  they  were  called  Albigenfes ,  flood  upon  their 
defence  3  upon  which  Philip  drove  them  into  Bohemia, 
Savoy,  and  England.  The  crufade  againft  them  is  faid 
to  have  confifted  of  500,000  men,  who  wore  their  croffes 
on  their  breads,  to  diftinguifh  themfelves  from  thofe  who 
went  to  the  Holy  Land,  and  wore  them  on  their  (boulders* 
WALES,  a  country  fituated  in  the  fouth-weft  part 

of 
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Wales,  of  Britain,  Into  which  the  ancient  Britons  retired  from 
— V— the  perfecution  of  the  Saxons.  Anciently  it  was  of 
greater  extent  than  it  is  at  prefent,  and  comprehended  all 
the  country  beyond  the  Severn,  that  is,  befides  the  12 
counties  included  in  it  at  prefent,  thofe  of  Herefordfhire 
and  Monmouthfhire,  which  now  are  reckoned  a  part  of 
England,  were  then  inhabited  by  three  different  tribes 
of  the  Britons,  namely,  the  Silures,  the  Dimetae,  and 
the  Ordovices.  The  Romans  were,  never  able  to  fub- 
due  them,  till  the  reign  of  Vefpafian,  when  they  were 
reduced  by  Julius  Frontinus,  who  placed  garrifons  in 
their  country  to  keep  them  in  awe.  Though  the  Sax¬ 
ons  made  themfelves  matters  of  all  England,  they  never 
could  get  poffeffion  of  Wales,  except  the  counties  of 
Monmouthfhire  and  Herefordfhire,  formerly  a  part  of 
Wales.  About  the  year  870,  Roderic  king  of  Wales 
divided  it  among  his  three  fons  \  and  the  names  of  thefe 
divifions  were,  Demetia ,  or  South-Wales ;  Povejia ,  or 
Powis-Landy  and  Venedotia ,  or  North  Wales.  Another 
divifion  is  mentioned  afterwards  in  the  records,  viz. 
North  Wales,  South  Wales,  and  Weft  Wales  •  the  laft 
comprehending  the  counties  of  Monmouth  and  Here¬ 
ford.  The  country  derived  the  name  of  Wales,  and  the 
inhabitants  that  of  Weljh ,  from  the  Saxons,  who  by 
thofe  terms  denote  a  country  and  people  to  which  they 
are  ftrangers  }  for  the  Welfh,  in  their  own  language, 
call  their  country  Cymry ,  and  their  language  Cymraeg. 
They  continued  under  their  own  princes  and  laws  from 
the  above-mentioned  period,  and  were  never  entirely 
fubje&ed  to  the  crown  of  England  till  the  reign  of 
Edward  I.  when  Llewellin  ap  Gryfnth,  prince  of 
Wales,  loft  both  his  life  and  dominions.  Edward,  the 
better  to  fecure  his  conqueft,  and  to  reconcile  the  Welfh 
to  a  foreign  yoke,  fent  his  queen  to  lie  in  at  Caernarvon, 
where  fhe  was  delivered  of  a  prince  5  to  whom  the 
Welfh,  on  that  account,  the  more  readily  fubmitted. 
Ever  ftnce  that  time,  the  eldeft  fons  of  the  kings  of 
England  have  commonly  been  created  princes  of 
Wales,  and  as  fuch  enjoy  certain  revenues  from  that 
country. 

As  to  the  chara&er  of  the  Welfh,  they  are  faid  to 
be  a  brave,  hofpitable  people  \  and  though  very  jealous 
of  affronts,  paffionate,  and  hafty,  yet  are  eaiily  reconciled. 
The  common  people  look  with  a  fufpicious  eye  on 
ftrangers,  and  bear  a  hereditary  grudge  to  the  Englifh 
nation,  by  whom  their  anceftors  were  expelled  from  the 
ftneft  parts  of  the  iffand.  The  gentlemen  are  apt  to 
value  themfelves  upon  the  antiquity  of  their  families ; 
and  with  fome  reafon,  as  they  can  generally  trace  them 
much  higher  than  the  inhabitants  of  moil  other  coun¬ 
tries. 

All  the  better  fort,  both  in  town  and  country,  can 
fpeak  Englifh,  efpecially  in  the  counties  bordering  upon 
England.  The  common  people,  in  general,  only  fpeak 
their  own  language,  which  is  the  ancient  Britifh j  and 
not  only  differs  entirely  from  the  Englifh,  but  has  very 
little  affinity  with  any  of  the  wTcftern  tongues,  unlefs 
we  fhould  except  the  Gaelic,  Erfe,  or  Iiifh.  It  is  faid 
lobe  a  dialed  of  the  ancient  Celtic,  and  in  many  re- 
fpeds  to  refemble  the  Hebrew.  Mott  of  the  clergy  are 
natives  of  the  country,  and  underftand  Englifh  fo  well, 
that  they  could  exercife  their  functions  in  any  part  of 
Britain.  The  public  worfhip,  however,  is  as  often  per¬ 
formed  in  Welfh  as  in  Englifh,  excepting  in  the  towns, 


where  the  latter  is  the  prevailing  language.  The  inha-  Wales 
bitants  are  computed  at  about  300,000.  Wall 

The  country,  though  mountainous,  efpecially  in  North  t  *, 
Wales,  is  far  from  being  barren  or  unfruitful  j  the  hills, 
befides  the  metals  and  minerals  they  contain,  feeding 
vaft  herds  of  fmall  black  cattle,  deer,  fheep,  and  goats, 
and  their  valleys  abounding  in  corn,  as  their  Teas  and 
rivers  do  in  filh.  Here  are  alfo  wood,  coal,  and  turf 
for  fuel,  in  abundance. 

Wales  is  bounded  on  all  fides  by  the  fea  and  the 
Severn  j  except  on  the  eaft,  where  it  joins  to  the  coun¬ 
ties  of  Chefter,  Salop,  Hereford,  and  Monmouth.  Its 
length,  from  the  fouthernmoft  part  of  Glamorgan  {hire 
to  the  extremity  of  Flintfhire  north,  is  computed  at 
about  1 13  miles  j  and  its  greateft  breadth,  from  the 
river  Wye  eaft  to  St  David’s  in  Pembrokefhire  weft,  is 
nearly  of  the  fame  dimenfions,  being  about  90  miles. 

After  the  conqueft  of  Wales  by  Edward  I.  very  ma¬ 
terial  alterations  were  made  in  their  laws,  fo  as  to  reduce 
them  nearer  to  the  Englifh  ftandard,  efpecially  in  the 
forms  of  their  judicial  proceedings  :  but  they  (till  retain¬ 
ed  very  much  of  their  original  polity,  particularly  their 
rule  of  inheritance,  viz.  that  their  lands  were  divided 
equally  among  all  the  iffue  male,  and  did  not  defeend  to 
the  eldeft  fon  alone.  By  other  fubfequent  ftatutes  their 
provincial  immunities  were  ftill  farther  abridged  :  but 
the  finifhing  ftroke  to  their  dependency  was  given  by 
the  ftatute  27  Hen.  VIII.  c.  2 6.  which  at  the  fame  time 
gave  the  utmoft  advancement  to  their  civil  profperity, 
by  admitting  them  to  a  thorough  communication  of  laws 
with  the  fubje£ts  of  England. — Thus  were  this  brave 
people  gradually  conquered  into  the  enjoyment  of  true 
liberty  5  being  infenftbly  put  upon  the  fame  footing,  and 
made  fellow-citizens,  with  their  conquerors. 

It  is  enabled  by  the  27  Hen.  VIII.  1.  That  the  do¬ 
minion  of  Wales  fhall  be  for  ever  united  to  the  king¬ 
dom  of  England.  2.  That  all  Welfhmen  born  fhall 
have  the  fame  liberties  as  other  king’s  fubje£ls.  3.  That 
lands  in  Wales  fhall  be  inheritable  according  to  the  Eng¬ 
lifh  tenures  and  rules  of  defeent.  4.  That  the  laws  of 
England,  and  no  other,  fhall  be  ufed  in  Wales  :  befides 
many  other  regulations  of  the  police  of  this  principality. 

And  the  34  and  35  Hen.  VIII.  c.  2 6.  confirms  the 
fame,  adds  farther  regulations,  divides  it  into  I  2  fhires, 
and,  in  fhort,  reduces  it  into  the  fame  order  in  which  it 
Hands  at  this  day  \  differing  from  the  kingdom  of  Eng¬ 
land  in  only  a  few  particulars,  and  thofe  too  of  the  na¬ 
ture  of  privileges  (fuch  as  -having  courts  within  itfelf, 
independent  of  the  procefs  of  Weftminfter-hall),  and 
fomc  other  immaterial  peculiarities,  hardly  more  than 
are  to  be  found  in  many  counties  of  England  itfelf. 

New  Wales.  See  New  Britain. 

fc  South-WALES-.  See  New  HOLLAND. 

Prince  of  WALES.  See  ROTAL  Family. 

WALKING  Leafy  an  infeft.  See  MANTIS  Sycifolia} 
Entomology  Index. 

WALL,  in  Archlte&ure,  the  principal  part  ef  a  build¬ 
ing,  as  ferving  both  to  inclofe  it,  and  to  fupport  the 
roof,  floors,  &c.— Walls  are  diftinguifhed  into  various 
kinds,  from  the  matter  whereof  they  confift  )  as  platter 
or  mud  walls,  brick  walls,  ftone  walls,  flint  or  boulder 
walls,  and  boarded  walls.  See  Architectupje, 

Cob  or  Mud  WALL.  In  thofe  parts  of  England  where 
ftone  is  fcarce,  it  is  ufual  to  make  ^aljs  and  hoAifes  of 

mud* 


\ 
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Wall  mud,  or,  as  it  is  called  in  Devonftiire,  cob ;  which  is  a 
II  compofition  of  earth  and  draw,  wet  up  fomewhat  like 
Waller.  ^  mortar?  but  wen  beat  and  trod  together.  When  a  wall 
is  making,  after  being  raifed  to  a  certain  height,  it  is  al¬ 
lowed  time  to  pitch  or  fettle  before  the  work  is  refumed. 
Some  value  themfelves  on  their  {kill  in  building  with 
this  compofition  ;  the  price,  when  materials  are  found,  is 
generally  in  Devonlhire  3s.  per  perch  of  167}  feet  5  but 
a  done  foundation  cods  more.  Houfes  built  with  this* 
being  covered  with  thatch,  are  very  dry  and  warm  ;  a 
cob  wall,  if  in  a  good  fituation,  will  lad  50  or  60  years 
or  more.  When  pulled  down,  they  are  ufed  as  manure, 

,  and  new  earth  employed  to  rebuild  wuth. 

WALLACE,  Sir  William,  a  gallant  general  of 
the  Scots,  who  endeavoured  to  refeue  his  country  from 
the  Englifh  yoke  ;  but  being  taken  prifoner,  he  was  un- 
judly  tried  by  the  Englifh  laws,  condemned,  and  exe¬ 
cuted  as  a  traitor  to  Edward  I.  in  1304.  See  SCOT¬ 
LAND,  n°  103,  et  feq . 

WALLACHiA.  See  Walachia. 

WALLER,  Edmund,  a  celebrated  Engliih  poet, 
was  the  fon  of  Robert  Waller,  Efq.  of  Agmondefham 
in  Buckinghamfliire,  by  Anne,  the  fider  of  the  great 
Hamden  who  didinguidied  himfelf  fo  much  in  the  be¬ 
ginning  of  the  civil  wars.  He  was  born  in  1605  5 
and  his  father  dying  when  he  ivas  very  young,  the  care 
of  his  education  fell  to  his  mother,  who  fent  him  to  Eton 
fchool.  He  was  afterwards  fent  to  King’s  college  in 
Cambridge,  where  he  mud  have  been  very  adiduous  in 
his  dudies,  dnee,  at  fixteen  or  feventeen  years  of  age,  he 
was  chofen  into  the  lad  parliament  of  King  James  I. 
and  ferved  as  burgefs  for  Agmondefham.  He  began  to 
exercife  his  poetical  talent  fo  early  as  the  year  1623  5  as 
appears  from  his  verfes  “  upon  the  danger  his  majedy 
(being  prince)  efcaped  in  the  road  of  St  Andero j”  for 
there  Prince  Charles,  returning  from  Spain  that  year, 
had  like  to  have  been  cad  away.  It  was  not,  however, 
Mr  Waller’s  wit,  his  line  parts,  or  his  poetry,  that  fo 
much  occafioned  him  to  be  fir  ft  publicly  known,  as  his 
carrying  off  the  daughter  and  foie  heirefc  of  a  rich  ci¬ 
tizen,  againd  a  rival  whofe  intered  was  efpoufed  by  the 
court.  It  is  not  known  at  what  time  he  married  his 
fird  lady  •  but  lie  was  a  widower  before  he  was  25, 
when  he  began  to  have  a  padion  for  Sachariffa,  which 
was  a  fhditious  name  for  the  lady  Dorothy  Sidney, 
daughter  to  the  earl  of  Leiceder,  and  afterwards  wife  to 
the  earl  of  Sunderland.  He  was  noiv  known  at  court, 
careded  by  all  who  had  any  relifli  for  wit  and  polite 
literature  ;  and  ivas  one  of  the  famous  club  of  which 
Lord  Falkand,  Mr  Chillingworth,  and  other  eminent 
men,  were  members.  He  was  returned  burgefs  for  Ag¬ 
mondefham  in  the  parliament  which  met  in  April  1640. 
An  intermidion  of  parliaments  having  difguded  the  na¬ 
tion,  and  raifed  jealoudes  againd  the  defigns  of  the 
court,  which  would  be  fure  to  difeover  themfelves  when¬ 
ever  the  king  came  to  afk.  for  a  fupply,  Mr  Waller  was 
one  of  the  fird  who  condemned  the  preceding  meafures. 
He  diowed  himfelf  in  oppofition  to  the  court,  and  made 
a  fpeech  in  the  houfe  on  this  occafion  ;  from  which  we 
may  gather  fome  notion  of  his  general  principles  in  go¬ 
vernment  ,  wdierein,  however,  he  afterwards  proved  very 
variable  and  incondant.  He  oppofed  the  court  alfo  in 
the  long  parliament  which  met  in  November  following, 
and  was  chofen  to  impeach  Judge  Crawley,  which  he 
did  in  a  warm  and  eloquent  fpeech,  July  16th  1641, 
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This  fpeech  was  fo  highly  applauded,  that  20,000  co¬ 
pies  of  it  were  fold  in  one  day.  In  1642,  he  was  one 
of  the  commidioners  appointed  by  the  parliament  to 
prefent  their  propofitions  of  peace  to  the  king  at  Ox¬ 
ford.  In  1643,  was  deeply  engaged  in  a  defign  to 
reduce  the  city  of  London  and  the  tower  to  the  fervice 
of  the  king ;  for  which  he  was  tried  and  condemned, 
together  with  Mr  Tomkins  his  brother-in-law,  and  Mr 
Challoner.  The  two  latter  differed  death  *?  but  Mr 
Waller  obtained  a  reprieve  :  he  was,  however,  fen- 
tenced  to  differ  a  year’s  imprifonment,  and  to  pay  a  fine 
of  1  o,oool.  After  this,  he  became  particularly  attached 
to  Oliver  Cromwell,  upon  whom  he  wrote  a  very  hand- 
fome  panegyric.  He  alfo  wrote  a  noble  poem  on  the 
death  of  that  great  man. 

At  the  lieftoration,  he  was  treated  with  great  civility 
by  Charles  II.  who  always  made  him  one  of  the  party 
in  his  diverfions  at  the  duke  of  Buckingham’s  and  other 
places.  He  wrote  a  panegyric  upon  his  majedy ’s  re¬ 
turn  }  which  being  thought  to  fall  much  Ihort  of  that  he 
had  before  written  on  Oliver  Cromwell,  the  king  one 
day  afked  him  in  raillery,  “  How  is  it,  Waller,  that 
you  w7rote  a  better  encomium  on  Cromwell  than  on 
me  ?”  “  May  it  pleafe  your  majedy,”  anfwered  he, 
we  poets  generally  fucceed  bed  in  fi£fion,”  He  fat  in 
feveral  parliaments  after  the  Redoration,  and  continued 
in  the  full  vigour  of  his  genius  to  the  end  of  his  life, 
his  natural  vivacity  bearing  him  up,  and  making  his 
company  agreeable  to  the  lad.  He  died  of  a  dropfy  in 
1687,  and  was  interred  in  the  churchyard  of  Beacons- 
field,  where  a  monument  is  ere&ed  to  his  memory.  Mr 
Waller  has  been  honoured  as  the  mod  elegant  and  har¬ 
monious  verfifier  of  his  time,  and  a  great  refiner  of  the 
Englifii  language.  The  bed  edition  of  his  works,  con¬ 
taining  poems,  fpeeches,  letters,  &c.  is  that  publifhed 
in  quarto  by  Mr  Fenton,  to  1730. 

WALLIS,  Dr  John,  a  celebrated  mathematician, 
was  educated  at  Cambridge j  where  he  became  fellow 
of  Queen’s  college,  and  continued  fo  till,  by  his  mar¬ 
riage,  he  vacated  his  fellowdiip.  In  1640,  he  received 
holy  orders,  and  became  chaplain  to  the  lady  Vere. 
While  he  lived  in  this  family,  he  cultivated  the  art  of 
deciphering  ;  and  it  is  faid,  that  the  eledor  of  Branden¬ 
burg,  for  whom  he  explained  feveral  letters  written  in 
ciphers,  fent  him  a  gold  chain  and  medal.  In  1643 
publidied,  “  Truth  tried  ;  or  Animadverfionson  the  Lord 
Brooke’s  treatife,  called  The  Nature  of  Truth ,  &c.” 
The  next  year  he  was  chofen  one  of  the  feribes  or  fe- 
cretaries  to  the  afiembly  of  divines  at  Weftminfter.  Dr 
Peter  Turner,  Savilian  profeffor  of  geometry  in  Oxford, 
being  eje&ed  by  the  parliament-vifitors  in  1649* 
Wallis  was  appointed  to  fucceed  him  in  that  place.  I11 
1653  lie  publifhed  at  Oxford  a  Grammar  of  the  Eng- 
lith  Tongue  in  Latin.  In  1 655  he  entered  the  lifts 
with  Mr  Hobbes  ;  and  tbeir  controverfy  lafted  a  con- 
fiderable  time.  In  1657  the  Doaor  publifhed  his  Ma¬ 
thematical  Works.  Upon  the  death  of  Dr  Langbaine, 
he  was  chofen  cuftos  archivorum  of  the  univerfity.  Af¬ 
ter  the  Refioration  he  met  with  great,  refpta,.  the  king 
himfelf  entertaining  a  favourable  opinion  of  him  on  ac¬ 
count  of  fome  fer vices  he  had  done  both  to  his  royal 
father  and  himfelf.  He  was  therefore  confirmed  in  his 
places,  admitted  one  of  the  king’s  chaplains  in  ordinary, 
and  appointed  one  of  the  divines  empowered  to  review 
the  book  of  common  prayer.  He  complied  with  the 

terms 
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Wallis. 
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■Wallis  terms  of  the  a£t  of  uniformity,  and  continued  a  deady 
II  conformid  till  his  death.  Pie  was  one  of  the  firft  mem- 

,v_  ^  bers  of  the  Royal  Society,  and  correfponded  with  many 

learned  men.  In  1697,  the  curators  of  the  univerfity 
prefs  at  Oxford  thought  it  for  the  honour  of  the  univer- 
fity  to  collet  the  mathematical  works  of  the  Do&or, 
which  had  been  printed  feparately,  fome  in  Latin,  fome 
in  Englifii,  and  publiffied  them  ail  together  in  the  Latin 
tongue,  in  three  vols,  folio.  He  died  in  1703.  He 
/peaks  of  himfelf  thus :  “  It  hath  been  my  endeavour  all 
along  to  a<R  by  moderate  principles,  being  willing  what¬ 
ever  fide  was  uppermoft,  to  promote  any  good  defign 
for  the  true  intereft  of  religion,  of  learning,  and  of  the 
public  good.”  Befides  the  works  above-mentioned,  he 
published  many  others. 

WALLOONS,  a  name  for  the  inhabitants  of  a 
confiderable  part  of  the  Netherlands,  viz.  Artois,  Hai- 
nault,  Naum,  Luxemhurgh,  and  part  of  Flanders  and 
Brabant. 

WALNUT-tree.  See  Jug  laxs,  Botany  Index. 

WALPOLE,  Sir  Robert,  earl  of  Orford,  was 
born  at  Houghton  in  Norfolk,  September  6ili,  1674, 
and  educated  on  the  foundation  at  Eton  fchool.  Thence 
he  was  elected  to  K:ng’s  College  in  Cambridge  ;  but, 
fucceeding  to  the  family  eftate  by  the  death  of  his  elder 
brother,  he  refigned  his  fellowfhip.  In  1700  he  was 
chofen  member  of  parliament  for  King’s  Lynn,  and  re- 
prefented  that  borough  in  feveral  fucceeding  parlia¬ 
ments.  In  1705,  he  was  nominated  one  of  the  council 
to  Prince  George  of  Denmark,  lord  high  admiral  of 
England;  in  1707,  appointed  fecretary  at  war  ;  and, 
in  1709,  treafurer  of  the  navy.  In  1710,  upon  the 
change  of  the  mini  dry,  he  was  removed  from  all  his 
pods,  and  held  no  place  afterwards  during  the  queen’s 
reign.  In  1711  he  was  expelled  from  the  houfe  of 
commons  for  what  they  called  notorious  corruption  in 
his  office  as  fecretary  at  war.  The  borough  of  Lynn, 
however,  re-elefled  him  ;  and,  though  the  houfe  de¬ 
clared  the  ele&ion  void,  yet  they  perfided  in  the  choice. 
In  the  well-known  debate  relating  to  Steele  for  publifh- 
ing  the  Crifis,  he  greatly  didinguidied  himfelf  in  behalf 
of  liberty,  and  added  to  the  popularity  he  had  before 
acquired. 

On  the  death  of  the  queen,  a  revolution  of  politics 
took  place,  and  the  Whig  parly  prevailed  both  at  court 
and  in  the  fenate.  Walpole  had  before  recommended 
himfelf  to  the  houfe  of  Hanover  by  his  seal  for  its 
caufe,  when  the  commons  confidered  the  date  of  the 
nation  with  regard  to  the  Proteftant  fucceffion  :  and  he 
had  now  the  honour  to  procure  the  affurance  of  the 
houfe  to  the  new  king  (which  attended  the  addrefs  of 
condolence  and  congratulation),  “  That  the  commons 
would  make  good  all  parliamentary  funds.”  It  is  there¬ 
fore  not  to  be  wondered  at,  that  his  promotion  foon 
took  place  after  the  king’s  arrival ;  and  that  in  a  few 
days  he  was  appointed  receiver  and  pay-mader  general 
of  all  the  guards  and  garrifons,  and  of  all  other  the 
land  forces  in  Great  Britain,  pnymafter  of  the  royal 
hofpital  at  Chelfea,  and  likewife  a  privy  counfellor. 
On  the  opening  of  a  new  parliament,  a  committee  of 
fecrccy  was  chofen  to  inquire  into  the  conduft  of  the 
late  minidry,  of  which  Walpole  was  appointed  chair¬ 
man  ;  and,  by  his  management,  articles  of  impeach¬ 
ment  were  read  againd  the  earl  of  Oxford,  Lord  Bo- 
lingbroke,  the  duke  of  Ormond,  and  the  earl  of  Straf¬ 


ford.  The  eminent  fervice  he  was  thought  to  have  Walpole, 
done  the  crown,  by  the  vigorous  profecution  of  thofe  ' 
miniders  who  were  deemed  the  chief  indruments  of  the 
peace,  was  foon  rewarded  by  the  extraordinary  pro¬ 
motions  to  the  offices  of  firft  commidioner  of  the  trea- 
fury,  and  chancellor  and  under  treafurer  of  the  exche¬ 
quer. 


In  two  years  time  he  refigned  all  his  offices,  on  ac¬ 
count  of  a  mifunderdanding  which  took  place  between 
him  and  the  red  of  the  minidry  about  certain  fupplies 
demanded  for  the  fupport  of  his  majedy’s  German  do¬ 
minions.  On  the  day  of  his  refignadon  he  brought  in 
the  famous  finking-fund  bill,  which  he  prefented  as  a 
country  gentleman,  faying,  that  he  hoped  it  would  not 
fare  the  worfe  for  having  two  fathers ;  and  that  his 
fuccedor  Mr  Stanhope  would  bring  it  to  perfection. 
His  calling  himfelf  the  father  of  a  project,  which  hath 
fince  been  fo  often  employed  to  other  purpofes  than 
were  at  fird  declared,  gave  his  enemies  frequent  oppor¬ 
tunity  for  fa  tire  and  ridicule  ;  and  it  hath  been  farcafti- 
cally  obferved,  that  the  father  of  this  fund  appeared  in 
a  very  bad  light  when  viewed  in  the  capacity  of  a  nuife. 
In  the  next  fiffion  of  parliament,  Walpole  oppofed  the 
minidry  in  every  thing  ;  and  even  Wyndham  or  Ship- 
pen  did  not  exceed  him  in  patriotifm.  Upon  a  motion 
in  the  houfe  for  continuing  the  army,  he  made  a  fpeech 
of  above  an  hour  long,  and  difplayed  the  danger  of  a 
danding  army  in  a  free  country,  with  all  the  powers  of 
eloquence.  Early  in  17 20  the  rigour  of  the  patriot 
began  to  foften,  and  the  complaiiance  of  the  courtier 
to  appear  ;  and  he  was  again  appointed  paymader  of 
the  forces,  and  feveral  of  his  friends  were  found  foon 
after  in  the  lift  of  promotions.  No  doubt  now  remain¬ 
ed  of  his  entire  converfion  to  court  meafures  ;  for,  be¬ 
fore  the  end  of  the  year,  we  find  him  pleading  as  drong- 
ly  for  the  forces  required  by  the  war-office  as  he  bad 
before  declaimed  againd  them,  even  though  at  this 
time  the  fame  pretences  for  keeping  them  on  foot  did 
not  exid. 


It  was  not  long  before  he  acquired  full  miniderial 
power,  being  appointed  firft  lord  commiffioner  of  the 
treafury,  and  chancellor  of  the  exchequer  ;  and,  when 
the  king  went  abroad  in  1723,  he  was  nominated  one 
of  the  lords  judices  for  the  admiiiidration  of  govern¬ 
ment,  and  was  fvvorn  foie  fecretary  of  date.  About 
this  time  he  received  another  didinguidied  mark  of  the 
royal  favour  ;  his  elded  fon  then  on  his  travels  being 
created  a  peer,  by  the  title  of  Baron  Walpole  of  Wal¬ 
pole.  In  1725  he  was  made  knight  of  the  Bath,  and 
the  year  after  knight  of  the  Garter.  The  meafures  of 
his  adminiftration,  during  the  long  time  he  remained 
prime  or  rather  foie  minider,  have  been  often  canvaffed 
with  all  the  feverity  of  critical  inquiry.  It  is  difficult 
to  difeern  the  truth  through  the  exaggerations  and  mif- 
reprefentations  of  party.  He  has  indeed  been  accufed 
of  employing  the  finking  fund  for  the  purpofes  of  cor¬ 
ruption,  of  which  it  was  long  the  fafiiion  to  call  him 
the  father •,  but  the  man  who  reflects  on  the  tranfations 
of  Charles  II.  and  his  infamous  cabal,  will  acquit  him 
of  the  latter  part  of  this  charge.  He  was  an  enemy  to 
war,  and  the  friend  of  commerce  ;  and  becaufe  he  did 
not  refent  fome  petty  infults  of  the  court  of  Spain  fo 
fuddenly  as  tne  fiery  p2rt  of  the  nation  thought  he 
fhould  have  done,  a  formidable  oppofition  was  formed 
againft  him  in  the  houfe,  which  had  influence  enough 

to 
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Walpole,  to  employ  in  its  caufe  almoft  all  the  wit  of  the  nation. 

i - v~ -  Pulteney  and  Pitt  were  the  great  leaders  of  the  party 

in  the  houfe  of  commons  ;  while  Bolingbroke  and  Pope 
and  Johnfon,  and  almoft  every  man  of  genius,  exerted 
themfelves  without  doors  to  enlighten,  by  pamphlets  in 
profe  and  verfe,  the  minds  of  the  people,  and  ihow  the 
neceffity  of  a  Spanifh  war.  This  he  ftrenuoufly  oppof- 
ed,  becaufe  he  knew  that  the  foreign  fettlements  of  that 
power  are  very  remote,  and  in  a  climate  deftruflive  to 
•Engliihmen;  and  that  fuch  of  them  as  we  might  be 
able  to  take,  we  could  not  poflibly  retain.  .  The  oppo- 
lition  however  prevailed.  The  nation  was  indulged  in 
a  war,  of  which  it  furely  had  no  caufe  to  boaft  of  the 
fuccefs  j  and  it  is  now  univerfally  known,  that  the 
greater  part  of  thofe  rvho  with  honeft  intentions  had,  ei¬ 
ther  in  parliament  or  out  of  it,  been  engaged  to  run 
down  the  minifter,  lived  to  repent  of  their  conduft,  and 
do  juftice  to  the  man  whom  they  had  fo  pertinacioufty 
vilified. 

In  order  to  encourage  commerce  and  improve  the 
revenue,  Sir  Robert  projected  a  fcheme  for  an  extenfion 
of  the  excife,  as  the  only  means  of  putting  a  flop  to  the 
frauds  of  merchants  and  illicit  traders*  I  his  was  ano¬ 
ther  ground  of  clamour  to  the  orators  within,  and  the  wits 
without,  doors  *,  and  while  the  oppofition  represented  it 
as  a  meafure  big  with  public  mifehief,  Swift  and  Pope 
occafionally  alluded  to  it  as  an  oppreffion  calculated  to 
deprive  private  life  of  all  its  comforts.  The  minifter 
was  therefore  obliged  to  abandon  the  fcheme  ;  but  in  a 
»  fucceeding  adminiftration  it  was  partly  carried  into  exe¬ 
cution,  at  the  exprefs  folicitation  of  the  principal  per- 
fons  concerned  in  that  article  of  trade  which  it  was  lug- 
gefted  would  be  moft  affeaed  by  it  *,  and  afterwards  the 
moft  popular  minifter  that  ever  deeded  the  councils  of 
"this  country  declared  in  full  fenate,  that  if  a  time  fhould 
ever  arrive  which  was  likely  to  render  the  projea  fea- 
fible,  he  would  himfelf  recommend  an  extenfion  of  the 
excife  laws  as  a  meafure  of  the  greateft  advantage  to 
commerce,  to  the  revenue,  and  to  the  general  mterefts 

of  the  kingdom.  .  #  . 

In  1742  the  oppofition  prevailed*,  and.  Sir  Robert 
being  no  longer  able  to  carry  a  majority  in  the  houfe 
of  commons,  refigned  all  his  places,  and  fled  for  fhelter 
behind  the  throne.  He  was  foon  afterwards  created 
earl  of  Orford  *,  and  the  king,  in  confideration  of  his 
long  and  faithful  fervices,  granted  him.  a  penfion  of 
4000I.  per  annum.  The  remainder  of  his  life  he.fpent 
in  tranquillity  and  retirement,  and  died,  in  1745* 

71ft  year  of  his  age. 

He  has  been  feverely,  and  not  unjuftly,  cenfured  tor 
that  fyftem  of  corruption  by  which  he  almoft  avowed 
that  he  governed  the  nation  }  but  the  objects  which  he 
had  in  view  are  now  acknowledged  to  have  been  in  a 
high  degree  praife  worthy.  Johnfon,  who  in  the  earlier 
part  of  his  life  had  joined  the  other  wits  in  writing 
againfl  his  meafures,  afterwards  honoured  his  memory 
for  the  placability  of  his  temper,  and  for  keening  this 
country  in  peace  for  fo  many  years  ;  and  Mr  Burke 
*  Letters  has  *  declared,  that  his  only  defeft  as  a  minifter  was 
*n  a  Regi-  the  want  of  fufficient  firmnefs  to  treat  with  contempt 
_£idc  Peace,  that  popular  clamour,  which,  by  his  yielding  to  it,  hur¬ 
ried  the  nation  into  an  expenfive  and  unjuft  war.  But 
his  rancorous  profecution  of  Atterbury  bifhop  of  Ro- 
chefter  (fee  AttERBurt),  by  a  bill  of  pains  and  penal¬ 
ties,  may  be  confidered  as  fomething  worfe  than  a  de- 
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fe<R :  it  was  a  fault  for  which  no  apology  can  be  made*  Wajpole 
becaufe,  whether  that  prelate  was  innocent  or  guilty,  of  WJ|- 
his  guilt  no  legal  proof  ever  appeared.  In  that  inftance 
the  condudl  of  the  minifter  was  the  more  extraordinary,  u— y— - 
that  on  other  occaftons  he  chofe  to  gain  over  the  difaf- 
fe&ed  by  mildnefs  and  beneficence,  even  when  he  had 
fufficient  proofs  of  their  guilt.  Of  this  the  following 
anecdote,  communicated  by  Lord  North  to  Dr  Johnfon, 
is  a  fufficient  proof.  Sir  Robert  having  got  into  his 
hands  fome  treafonable  papers  of  his  inveterate  enemy 
Shippen,  fent  for  him,  and  burnt  them  before  his  eyes* 

Some  time  afterwards,  while  Shippen  was  taking  the 
oaths  to  the  government  in  the  houfe  of  commons,  Sir 
Robert,  who  itood  next  to  him,  and  knew  his  principles 
to  be  the  fame  as  ever,  fmiled  *,  upon  which  Shippen, 
who  had  obferved  him,  faid  “  Egad,  Robin,  that’s  hard¬ 
ly  fair.” 

To  whatever  obje&ions  his  minifterial  conduct  may 
be  liable,  in  his  private  chara&er  he  is  univerfally  al¬ 
lowed  to  have  had  amiable  and  benevolent  qualities. 

That  he  was  a  tender  parent,  a  kind  mafter,  a  benefi¬ 
cent  patron,  a  firm  friend,  an  agreeable  companion,  are 
points  that  have  been  feldom  difputed  *,  and  fo  calm  and 
equal  was  his  temper,  that  Pulteney,  his  great  rival  and 
opponent,  faid,  lie  was  fure  that  Sir  Robert  Walpole 
never  felt  the  bittereft  inve&ives  againft  him  for  half  an 
hour. 

About  the  end  of  Queen  Anne’s  reign,  and  the  be¬ 
ginning  of  George  I.’s,  he  wrote  the  following  pamph¬ 
lets.  1.  The  Sovereign’s  Anlwer  to  the  Gloucefter- 
fhire  Addrefs.  The  Sovereign  meant  Charles  duke  of 
Somerfet,  fo  nicknamed  by  the  Whigs.  2.  Anfwer  to 
the  Representation  of  the  Houfe  of  Lords  on  .the  State 
of  the  Navy,  1709.  3.  The  Debts  of  the  Nation  ft.ated 
and  confidered,  in  four  Papers,  1710*  4.  The  Thirty- 

five  Millions  accounted  for,  1710.  5.  A  Letter  from 

a  foreign  Minifter  in  England  to  Monfieur  Pettecum, 

1710.  ^6.  Four  Letters  to  a  Friend  in  Scotland  upon 
Sacheverell’s  Trial  j  falfely  attributed  in  the  General 
Diaionary  to  Mr  Mayn waring.  7.  A  Short  Hiftory 
of  the  Parliament.  It  is  an  account  of  the  laft  fef- 
fion  of  the  queen.  S.  The  South-Sea  Scheme  confider¬ 
ed.  9.  A  Pamphlet  againft  the  Peerage  Bill,  1719. 

10.  The  Report  of  the  Secret  Committee,  June  9th, 

WALRUS.  See  Trichecus,  Mammalia  Index. 

WALSH,  William,  an  Engliffi  critic  and  poet, 
the  fon  of  Jofeph  Walili,  Efq.  of  Abberley  in  Wor- 
cefterihire,  was  born  about  the  year  1660.  He  became 
a  gentleman  commoner  of  Whdham  college,  Oxford, 
but  left  the  univerfity  without  taking  a  degree.  His 
writings  are  printed  among  the  works  of  the  Minor 
Poets,  printed  in  1749.  He  was  made  gentleman  of 
the  horfe  in  Queen  Anne’s  reign  j  and  died  in  1708. 

He  was  the  friend  of  Mr  Dryden  and  of  Mr  Pope  5  the 
former  of  whom  efteemed  him  the  beft  critic  then  living  * 
and  Mr  Pope  has  celebrated  his  chara&er  in  the  Eflay 
on  Criticifm. 

WALSINGHAM,  a  town  of  Norfolk,  with  a  mar¬ 
ket  on  Fridays,  and  a  fair  on  Whit-Mondav,  for  horfes 
and  pedlars  rvare  5  it  is  fcated  not  far  from  the  fea  , 
and  in  former  times  was  famous  for  its  college  of  ca¬ 
nons,  and  was  greatly  frequented  by  pilgrims  who  went 
to  pay  their  devotions  to  the  image  of  the  Virgin  Mary 
at  the  chapel,  where  there  are  two  fine  fprings,  called 
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Waiting*  the  Virgin  Marifs  wells.  Not  many  years  ago  there 
kam‘  were  found  here  by  a  hufbandman,  100  urns  full  of  allies, 
*  ~  which  were  fuppofed  to  be  thofe  which  the  Romans  fill¬ 
ed  with  the  alhes  of  the  dead.  It  is  22  miles  north- 
\veft  of  Norwich,  and  117  north-north-eait  of  London. 
E.  Long.  o.  53.  N.  Lat.  52.  56. 

WALSINGHAM,  Thomas,  an  Englifh  Benedic¬ 
tine  monk  of  the  monaftery  of  St  Alban’s,  who  lived  about 
the  year  1440.  He  applied  himfelf  to  the  hiilory  and 
antiquity  of  his  country,  in  quality  of  hiftoriographer  to 
the  king  j  and  compofed  the  Hiftory  of  King  Henry  VI. 
with  other  works. 

Walsingham,  Sir  Francis ,  minifter  and  fecretary  of 
ftate  during  the  reign  of  Queen  Elizabeth,  and  one  of 
the  greateft  politicians  of  his  time,  was  defeended  from 
-a  noble  and  ancient  family  at  Chiflehurft.  After  having 
made  great  progrefs  in  his  ftudies  at  Cambridge,  he  was 
twice  fent  ambaffador  to  France,  and  at  his  return  to 
England  was  employed  in  the  mod  important  affairs, 
became  fecretary  of  date,  and  was  one  of  the  commif- 
doners  for  the  trial  of  Mary  queen  of  Scotland.  Sir 
Francis  was  undoubtedly  one  of  the  mod  refined  politi¬ 
cians  and  mod  penetrating  datefman  that  any  age  ever 
produced.  He  had  an  admirable  talent,  both  in  dis¬ 
covering  and  managing  the  fecret  recedes  of  the  heart. 
He  had  his  fpies  in  mod  courts  in  Chridendom,  and  al¬ 
lowed  them  a  liberal  maintenance  j  for  it  was  his 
maxim,  That  knowledge  cannot  be  bought  too  dear. 
In  1587  the  kmg  of  Spain  having  made  vad  prepara¬ 
tions,  which  furprifed,  and  kept  all  Europe  in  fufpenfe, 
Walfiugham  employed  his  utmoft  endeavours  for  the 
difcovery  of  that  important  fecret  ;  and  accordingly 
procured  intelligence  from  Madrid,  that  the  king  had 
informed  his  council  of  his  having  difpatched  an  exprefs 
to  Rome,  with  a  letter  written  with  his  own  hand  to 
the  pope,  acquainting  him  with  the  true  defign  of  his 
preparations,  and  begging  his  bledings  upon  him ;  which 
for  fome  reafons  he  could  not  difclofe  till  the  return  of 
the  courier.  The  fecret  being  thus  lodged  with  the 
pope,  Walfingham,  by  means  of  a  Venetian  pried,  whom 
lie  retained  at  Rome  as  a  fpy,  got  a  copy  of  the  original 
letter,  which  was  dolen  out  of  the  pope’s  cabinet  by  a 
gentleman  of  the  bed-chamber,  who  took  the  key  out 
of  the  pope’s  pocket  while  he  flept.  After  this,  by  his 
dexterous  management,  he  caufed  the  Spaniards  bills  to 
be  proteded  at  Genoa,  which  (hould  have  fupplied  them 
with  money  for  their  extraordinary  preparations  and 


by  this  means  he  happily  retarded  this  formidable  inva-  Walling* 
lion  for  a  whole  year.  In  {hort,  he  fpent  his  whole  ham 
time  and  faculties  in  the  fervice  of  Queen  Elizabeth  $  Wa^en 
on  which  account  her  majedy  was  heard  to  fay,  “  That  take!* 
in  diligence  and  fagacity  he  exceeded  her  expectations.” 
However,  after  all  his  eminent  lervices  to  his  countiy, 
this  man  gave  a  remarkable  proof  at  his  death,  which 
happened  on  the  6th  of  April  1590,  how  far  he  pre¬ 
ferred  the  public  intered  to  his  own  j  he  being  fo  poor, 
that  excepting  his  library,  which  was  a  very  fine  one, 
he  had  fcarcely  effe&s  enough  to  defray  the  expence  of 
his  funeral.  His  principal  works  are,  1,  Memoirs  and 
Indru£tions  for  the  ufe  of  Ambaffadors,  with  his  Letters 
and  Negociations.  2.  Political  Memoirs. 

WALTHERIA,  a  genus  of  plants  in  the  clafs  mo* 
nadelphia,  and  in  the  natural  fydem  arranged  under  the 
37  th  order,  Columniferie.  See  Botany  Index, 

W AL 1  ON,  Bryan,  Bifhop  of  Cheiiei,  a  learned 
Englifh  divine,  who  gained  great  reputation  by  his  edi¬ 
tion  of  the  Polyglot  bible,  with  his  Piolegomcna  in  the 
beginning  5  which  is  more  exaft,  fays  Father  Simon, 
than  any  other  which  had  been  publilhed  on  that  fub- 
jedt.  He  died  in  1661. 

WAMPUM,  the  money  ufed  by  the  North  Ameri¬ 
can  Indians.  It  is  much  ufed  in  all  their  treaties  as 
fymbol  of  friendfhip.  It  is  made  of  a  fhell  of  a  particu¬ 
lar  fpecies  of  Venus. 

WAPENTAKE,  is  the  fame  with  what  is  called  a 
hundred;  efpeci ally  ufed  in  the  north  counties  beyond 
the  river  Trent.  The  word  feems  to  be  of  Danifh  ori¬ 
ginal,.  and  to  be  fo  called  for  this  reafon  :  When  firft 
this  kingdom,  or  part  thereof,  was  divided  into  wapen¬ 
takes,  he  who  was  the  chief  of  the  wapentake  or  hun¬ 
dred,  and  who  is  now  called  a  high  conjiahle,  as  loon  as 
he  entered  upon  his  office,  appeared  in  a  field  on  a  cer¬ 
tain  day  on  horfeback  with  a  pike  in  his  hand,  and  all 
the  chief  men  of  the  hundred  met  him  there  with  their 
lances,  and  touched  his  pike ;  which  was  a  fign  that 
they  were  firmly  united  to  each  other  by  the  touching 
their  weapons.  But  Sir  Thomas  Smith  fays,  that  an¬ 
ciently  mutters  were  made  of  the  armour  and  weapons 
of  the  feveral  inhabitants  of  every  wapentake  ;  and 
from  thofe  that  c©uld  not  find  fufficient  pledges  for 
their  good  shearing,  their  weapons  were  taken  away 
and  given  to  others)  from  whence  he  derives  the 
word. 


WAR. 


INTRODUCTION. 

'Djvifion  of  IN  treating  the  fubjedt  of  war,  we  may  confider  it 
the  fubjeft.  firft  in  a  political  and  moral  point  of  view*,  as  one  of 
thofe  powerful  engines  employed  by  civil  governments, 
to  bring  about  fome  ends  which  they  deem  beneficial  to 
the  community  over  which  they  prefide  ;  and  fecondly, 
in  a  theoretical  and  pra&ical  point  of  view,  as  a  fcietice 
or  an  art%  which  the  neceftities  or  the  follies  of  mankind 
have  rendered  an  important  objedt  of  confideration,  not 
.only  to  certain  individuals,  but  in  fome  meafure  to  fo- 
ciety  at  large. 

VOL.  XX.  Part  II. 


From  the  numerous  calamities  incident  to  war,  it  Political 
fhould  be  prelumed  that  no  wife  or  good  government 
would  have  recourfe  to  means  fo  dangerous  and  expen  cau^e8e^ 
five,  till  after  all  other  means  of  producing  the  endsWaT* 
they  have  in  view  had  failed  of  fuccefs.  The  oftenfible 
objedts  for  which  a  nation  or  community  engages  in  a 
war,  are  ufually  to  prevent  or  repel  the  affaults,  en¬ 
croachments,  or  mvafions  of  its  neighbours  j  to  revenge 
fome  infult  or  injury  which  the  community,  its  allies, 
or  dependents,  may  have  fuftained  ;  to  compel  fome 
other  nation  or  community  to  refpedt  what  are  called 
the  law  of  nations ,  and  the  rights  of  civil  foc  ieiy  ;  or  to 
4  F  preferve 
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preferve  that  due  and  equable  balance  of  power  among 
neighbouring  ftates,  which  has  of  late  been  confidered 
as  an  effential  point  in  the  political  economy  of  civilized 
nations.  We  fay  that  thefe  are  ufually  the  of  e fifth!: 
obje&s  of  war  $  for  though  it  will  fcarcely  be  denied 
that  ambition,  avarice,  religious  bigotry,  a  defire  of 
dominion,  and  a  thkft  of  military  fame,  have  been  the 
real  caufes  of  many  of  thofe  long  and  bloody  wars  which 
have  defolated  the  face  of  nature,  and  heaped  mifery 
and  wretchednefs  on  millions  of  human  beings,  we  be¬ 
lieve  few  heroes  and  conquerors,  either  of  ancient  or 
modern  times,  have  had  the  honefty  or  effrontery  to 
avow  thefe  as  the  real  motives  of  their  military  expedi¬ 
tions.  Yet,  if  we  examine  the  pages  of  hiffory,  we 
fhall  fcarcely  find  a  war,  from  the  Battle  of  the  Kings 
recorded  by  the  facred  hifforian,  to  the  prefent  conteft 
which  has  for  17  years  involved  all  Europe  in  confufion 
and  bloodftied,  and  reduced  many  of  its  faireft  ffates 
and  provinces  under  the  fubje£licn  of  a  fingle  monarch, 
in  which  one  or  other  of  thefe  latter  motives  has  not, 
at  leaf):  to  one  party,  been  a  principal  inducement. 

Among  the  political  obje&s  of  war,  we  muff  not 
omit  to  mention  one  which,  though  perhaps  lefs  openly 
avowed  than  any  other,  has,  in  monarchical  and  ariffo- 
cratical  governments,  always  formed  a  material  part  of 
the  ffate  policy  ; — we  mean  the  objeft  of  preventing 
tumults  and  commotions  among  the  people,  by  engaging 
them  in  a  foreign  war.  It  was  long  ago  obferved  by  a 
good  judge  of  human  nature*,  u  that  no  bady  can  be 
healthful  without  exercifc,  neither  natural  body  nor 
politic  and  that  “  to  a  kingdom  or  a  ffate,  a  juff  and 
honourable  war  is  the  true  exercife.n  That  politicians 
have  often  a6led  on  thefe  principles,  is  certain.  On  the 
juftice  of  the  principles  themfelvcs,  we  prefume  not  to 
decide,  though  we  may  fafely  exprefs  a  doubt  whether 
the  remedy  be  not  worfe  than  the  difeafe,  and  whether 
thefe  popular  commotions  might  not  be  prevented  with 
equal  eafe,  and  with  more  advantage  to  the  nation,  by 
employing  the  populace  in  fuch  works  of  improvement 
as  may  advance  the  manufactures,  commerce,  or  internal 
comforts  of  the  ffate. 

An  able  and  ingenious  writer  confiders  a  redundance 
of  population  as  one  of  the  chief  primary  caufes  of  war. 
u  One  of  its  firff  caufes  and  moff  powerful  impulfes, 
mary  caufe  was  undoubtedly  an  infufticiency  of  room  and  food  j 
mi  war.  and,  greatly  as  the  circumftances  of  mankind  have 
changed  fince  it  firff  began,  the  fame  caufe  ftill  conti¬ 
nues  to  operate,  and  to  produce,  though  in  a  fmaller 
degree,  the  fame  effeCts.  The  ambition  of  princes 
would  want  inffruments  of  deffruCtion,  if  the  diftreffes 
of  the  lower  claffes  did  not  drive  them  under  their  ftan- 
dards.  A  recruiting  ferjeant  always  piays  for  a  bad 
harveff,  and  a  want  of  employment,  or, in  other  words, 
a  redundant  population  f  This  redundance  he  pro- 
pofes  to  obviate,  and  thus  to  counteract  one  of  the  prin¬ 
cipal  caufes  of  war,  by  throwing  obffacles  in  the  way  of 
marriage.  Without  calling  in  queftion  the  juftnefs  of 
his  pofition,  we  do  not  fee  the  neceffity  of  the  remedy 
which  he  propofes.  We  muff  acknowledge  ourfelves 
fuch  friends  to  the  increafe  of  population  as  to  think 
that  every  encouragement  ought  to  be  given  to  it,  in- 
ffead  of  throwing  obffacles  in  its  way.  There  are  few 
countries  fo  populous,  or  fo  completely  cultivated,  as  to 
render  it  neceffary  to  plunge  them  into  wars,  in  order 
to  diminiffv  the  number  of  inhabitants,  which  might  be 
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abundantly  fupported,  were  agriculture  encouraged,  and  Intro<hic- 
gluttony  repreffed.  t  tI0n*  t 

Whatever  may  be  tile  objeCts  for  which  a  nation  goes  ~ 
to  war  j  whatever  the  caules  which  have  induced  her  impolicy  of 
to  have  recourfe  to  fuch  an  expedient,  we  may  venture,  war. 
from  hiffory  and  experience,  to  affirm  that  fhe  will  gain 
little  folid  advantage  by  the  con.*  ft.  She  may  drive 
an  invading  enemy  from  her  dominions,  and  purfue 
him  to  his  own  ;  Are  may  acquire  plunder  and  territory, 
and  may  raife  her  name  among  the  neighbouring  ftatts 
by  her  victories  and  prowefs  j  but  all  thefe,  except  the 
frf,  will  fcarcely  compenfate  for  the  blood  and  treafure 
which  fhe  has  expended,  and  for  the  check  given  to  her 
agriculture,  manufactures  and  commerce,  by  drawing  off 
many  of  the  labouring  part  of  the  community  to  fupply 
the  tleets  and  armies  of  the  ffate.  Thefe  are  the  inevi¬ 
table  confequences  even  of  a  fuccefsful  war  *,  and  fhould 
it  prove  otherwife,  the  calamities  and  diftreffes  of  the 
vanquifhed  may  readily  be  conceived.  Even  to  the 
eftablifhed  government  of  a  ffate,  war,  while  it  appears 
to  ftrengthen  their  hands  and  increafe  their  influence,  is 
fraught  with  difficulty  and  danger.  No  fituation  of  af¬ 
fairs  is  fo  well  calculated  to  (how  the  abilities  or  infuffi- 
ciency  of  a  cabinet  as  this,  and  melancholy  is  the  fate 
of  that  nation  whofe  adminiftration  is  then  conduced 
by  a  weak,  inexperienced,  or  profligate  miniftry  ;  but 
be  they  ever  fo  able  or  fo  upright,  ftill  the  want  of  fuc- 
cefs,  or  a  reverfe  of  fortune,  will  lower  them  in  the 
opinion  of  the  people,  and  will  compel  them  at  laft  to 
conclude  a  difadvantageous,  perhaps  a  difhonourable* 
peace,  or  quit  their  polls  and  leave  the  talk  to  a  more 
popular  or  fuccefsful  adminiftration. 

The  evils  of  war  do  not  terminate  on  the  return  of 
peace.  Many  of  the  burdens  which  it  had  impofed  on 
the  people  muff  ftill  continue,  to  difeharge  the  debt 
contracted  by  the  ffate  ;  while  the  fudden  difhanding  of 
the  fleets  and  armies  pours  into  the  community  nurriteers 
of  idle  and  diftipaled  men,  averfe  to  labour,  and  accuf* 
tomed  to  feenes  of  confufion,  (laughter  and  rapine.  At 
no  time  are  robberies,  murders,  or  feditions  fo  frequent 
as  on  the  termination  of  a  long  protra&ed  war  \  at  none 
are  the  internal  peace  and  quiet  of  a  nation  in  fo  much 
clanger.  ^ 

On  the  moral  evils  of  war  we  furely  need  not  en-  Moral  evils 
large.  In  itfelf,  when  undertaken  without  neceffity,  it  of  war. 
is  an  aft  of  the  moff  criminal  and  atrocious  nature  }  and 
the  aggreffors  are  accountable  for  all  the  horrid  confe¬ 
quences  which  may  attend  it.  “  The  pomp  and  cir- 
cumftance  of  glorious  war”  may  form  a  definable  fnbjeCt 
for  the  poet  and  the  hifforian  ;  but  the  Chriftian  and  the 
philofopher  muff  regard  it  with  horror  and  deteftation, 
as  the  greateft  evil  wTith  rvhich  providence  has  been 
pleafed  to  aim  the  hands  of  its  minifters  to  punifh  and  ^ 
affliCt  mankind.  A  late  amiable  and  learned  prelate  War  fcaree- 
has  laboured  to  prove  that  44  the  frequency,  duration,  ly  lefs  fre- 
and  cruelty  of  wars  (in  Chriftendom)  are  lefs  now  than  q«cnt  now 
in  ancient  times  *  but  we  think  that  neither  his  rea-*^an  0Tn^~ 
fbning  nor  his  examples  are  capable  of  effablifhing  the  , 
firff  part  of  this  pofition.  If  we  take  the  laft  >7CO*c*>ortc*s  * 
years,  and  compare  it  wTitn  an  equal  period  oi  ancient  serm.  xn 
hiffory  5  if  wre  recolleCt  the  crufades ,  the  almoft  conti¬ 
nual  ftruggles  between  France  and  Britain,  the  civil 
diffenfions  in  both  thefe  mighty  empires,  the  wars  be¬ 
tween  the  Ruffians  and  their  neighbours,  the  Turks,  the 
Poles,  and  the  Swedes  j  if  we  advert  to  the  reigns  of 
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Jr.troduc*  Edward  III.  of  England,  Charles  V.  and  Philip  II.  of 
L  tlon‘  ,  Spain,  Louis  XIV.  of  France,  Gudavus  Adolphus  and 
^  v  ",Lji  Charles  XII.  of  Sweden,  Frederick  II.  of  Pruffia,  and 
Catherine  II.  of  Ruffia ;  and  laftly,  if  we  turn  our  at¬ 
tention  to  the  long  and  ruinous  conteds  which  didin- 
guifli  our  own  times,  we  (hall  find  little  caufe  to  boafl 
of  having  profited  by  the  pacific  leffons  of  our  Saviour, 
whofe  great  objedl  was  to  promote  “  peace  on  earth” 
and  good  will  and  brother ly  love  among  the  children  of 
y  men . 

Modern  There  is  indeed  one  confolatory  circumdancc  with 
wars  lets  refpefl  to  the  modern  fyftem  of  warfare,  that  our  wars 
thaiTthof/  are  now  Sanguinary  than  thole  of  ancient  times, 
of  ancient  ^he  imroenfe  (laughter  which  attended  fome  of  the 
times.  battles  in  the  Greek  and  Roman  wars,  where  the  great¬ 
er  part  of  the  vanquifiied  army  was  frequently  put  to 
the  fword,  is  familiar  to  our  clafiical  readers  ;  but  in 
modern  warfare,  even  of  the  large  armies  that  have  ap¬ 
peared  in  the  field  on  the  continent  of  Europe,  we  fel- 
,  dom  find  fo  many  as  30,000  killed  and  wounded  on 
both  Tides,  a  number  vattly  inferior  to  what  fell  of  the 
Romans  at  Cannae,  and  by  np  means  equal  to  the  lofs 
of  the  Carthaginians  at  the  battle  of  Zama.  This  di¬ 
mini  (hed  (laughter  is  attributed,  and  we  belieye  with 
juftiee,  to  the  ufe  of  fire-arms ;  and  it  is  computed  that 
in  this  mode  of  fighting  not  more  than  one  mulket  ball 
in  40  takes  effedl,  and  not  more  that  one  in  400  proves 
fatal.  The  introdu&ion  of  thefe  weapons,  therefore, 
however  it  may  be  declaimed  againft  by  theorids, 
mull  be  confidered  as  a  real  improvement  in  the  art  of 
war;  and  it  is  fincerely  to  be  regretted  that  the  ufe  of 
them  fliould  be  laid  afide.  If,  however,  the  prefent 
pra&ice  of  deciding  battles  by  the  bayonet  and  the 
fabre  be  continued,  it  is  to  be  feared  that  we  fhall  (oon 
rival  the  ancients  as  much  in  the  fanguinary  nature  of 
?  8  our  wars  as  in  their  frequency. 

After  what  we  have  faid  on  the  impolicy  of  war,  and 
able.  "  the  moral  evils  which  attend  it,  it  will  fcarcely  be  ex- 
pe&ed  that  we  (liould  allow  it  to  be  jufiifiable,  except 
in  cafes  of  necefiity.  Indeed  we  think  that  war  can  be 
juftified  only  on  the  principles  of  felf-defence.  When  a 
nation  is  invaded,  or  attacked  in  relation  to  her  un¬ 
doubted  rights  and  principles,  it  is  then,  and  then  only, 
that  fhe  has  a  pretence  for  ivar.  We  will  not,  indeed, 
go  fo  far  as  to  afiert,  that  fire  ought  to  await  the  attack. 
While  (he  takes  the  heft  methods  for  defending  her  ter¬ 
ritories  at  home,  it  is  doubtlefs  proper,  efpecially  for  a 
maritime  date,  to  meet  the  enemy  half-way,  and  by  a 
timely  and  fpirited  refifiance,  endeavour  to  avert  thofe 
greater  evils  which  would  attend  a  fyfiem  of  pufillani- 
mity  and  negleA. 

In  the  prefent  (late  of  human  nature,  war  mud  be  re¬ 
garded  as  a  neceffary  evil,  and  as  it  is  fometimes  un¬ 
avoidable,  the  principles  and  practice  of  it  mud  be  du- 
died  by  thofe  who  are  to  fuperintend  or  to  conduct  its 
operations.  It  is  this  necefiity  that  has  given  occafion 
to  the  art  of  war,  the  practice  of  which  is  to  form  the 
_9  fubje<d  of  the  prefent  article. 

War  confi-  Before  we  enter  on  the  immediate  object  of  this  efiay, 
dered  theo-  however,  it  may  not  be  improper  to  enumerate  thofe 
retically.  branches  of  knowledge  which  confiitute  the  principles  of 
the  military  art,  and  of  which  no  officer  who  expe&s  to 
have  a  principal  command  in  military  operations  (hould 
be  ignorant.  We  (hall  fird  mention  thofe  fcicnces  which 
(hould  form  a  part  of  the  education  of  every  command- 


A  R.  595 

ing  officer,  whether  military  or  naval  \  and  wc  (hall  Introduc- 
then  didinguifh  between  thofe  which  are  mod  applica-  (  tion‘  t 
ble  to  the  land  and  the  fea  fervice. 

Among  the  fird  branches  of  a  military  education  mud 
be  enumerated  the  modern  languages  of  French  and 
German  \  geography,  by  which  we  would  under- 
dand,  not  merely  the  defeription  of  countries,  dates, 
and  kingdoms,  but  a  knowledge  of  their  political  con- 
ftitution,  refources,  and  productions,  and  of  the  man* 
ners,  cudoms,  and  chara&er  of  their  inhabitants  ; 

HISTORY,  efpecially  that  of  modern  Europe,  and  of 
the  Greeks  and  Romans.  Among  particular  hidories 
we  would  recommend  thofe  of  Polybius,  Xenophon, 

Tacitus,  with  the  Commentaries  of  Caefar,  in  ancient 
hidory  ;  and  Davila’s  account  of  the  civil  wars  of 
France,  Guicciardini’s  hidory  of  the  Italian  wars, 
the  hidory  of  the  feven  years  war  by  Frederick  the 
Great,  with  a  particular  attention  to  the  bed  hido¬ 
ries  of  his  own  country,  and  of  the  wars  in  which  (he 
has  been  engaged.  After  thefe  preliminary  branches 
follow  the  rudiments  of  mathematics,  including  com¬ 
mon  and  logarithmic  arithmetic,  the  elements  of 
theoretical  and  pra&ical  geometry,  plane  and  fpheri- 
cal  trigonometry,  the  principles  of  SURVEYING,  CO¬ 
NIC  sections,  and  their  application  to  projectiles  5 
certain  parts  of  natural  philofophy,  efpecially  mecha¬ 
nics  ;  and  the  principles  of  drawing  plans,  maps,  and 
charts. 

Befides  thefe,  a  military  officer  fliould  be  inflru&ed 
in  Fortification  and  gunnery,  the  nature  of  mili¬ 
tary  exercifes,  and  the  duties  of  the  various  officers  at¬ 
tached  to  an  army  ;  while  thq  naval  officer  fliould  parti* 
cularly  attend  to  astronomy,  hydrodynamics,  na¬ 
vigation,  the  principles  of  seamanship,  and  of  ship¬ 
building. 

There  is  perhaps  no  art  or  profefiion,  in  the  pra<dice  Practice  of 
of  which  the  fuperiority  of  example  over  precept  is  moiev  &r. 
apparent  than  in  wrar,  infomuch  that  we  may  lay  it 
down  as  an  axiom,  that  no  man  can  be  a  foldier  or  a 
Tailor  from  theory  alone.  It  is  not  from  books  that  we 
are  to  learn  the  art  of  war,  though  there  is  no  doubt 
that  they  may  greatly  affid  and  improve  the  (kill  and 
experience  acquired  in  the  field  or  on  the  ocean.  In 
thefe  a&ive  feenes  have  been  formed  the  great  com¬ 
manders,  whofe  lives  and  a&ions  are  perufed  with  fo 
much  avidity  ;  and  the  only  method  of  fuccefsfuliy  imi¬ 
tating  their  exploits,  and  emulating  their  fame,  is  to 
encounter  the  dangers  and  the  hardlhips  to  which  they 
were  expofed,  and  to  learn  how  to  command,  by  fird 
learning  to  obey.  A  confiderable  (hare  of  the  mecha¬ 
nical  part  of  war  may  be  acquired  in  a  well-regulated 
military  or  naval  fchool  j  but  the  experience  neceflary 
for  a  commander  is  to  be  gained  only  in  a<5tual  fervice. 

The  pra&ical  part  of  war  is  ufually  divided  into  mill- 
tary  taBics ,  and  naval  ta&ics ;  a  divifion  which  we 
fhall  here  adopt,  though  we  have  thought  proper  to 
bring  the  whole  under  one  article.  As  the  fpace,  which 
We  h^d  originally  allotted  to  thefe  fubjeas,  has  unavoid¬ 
ably  Been  reduced  one  half,  we  (hall  be  able  to  give 
little  more  than  a  general  outline,  efpecially  of  military 
taBics,  referring  the  fuller  dtfeuffion  for  naval  taBics, 
which,  to  a  nation  whofe  chief  dependence  is  on  her 
fleets,  mud  be  the  mod  ufeful  and  the  mod  interefting 
part  of  the  fubjea. 

It  would  be  vain  for  us  to  attempt  any  hidorical  ac- 
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count  of  the  progfeflive  improvements  that  have  been 
made  in  the  art  of  war.  Indeed  this  would  be  to  repeat 
much  of  what  has  already  been  detailed  under  the  prin¬ 
cipal  hiftorical  articles  of  this  work  j  for  the  hiftory  of 
nations,  as  it  is  commonly  treated,  is  little  more  than  a 
hiftory  of  their  wars.  We  might,  no  doubt,  bring  for¬ 
ward  much  curious  information  refpedting  the  offenfive 
and  defenlive  weapons  of  different  ages  and  countries, 
and  the  character  and  organization  of  their  armies  *,  but 
for  thofe  and  other  matters  of  a  limilar  nature,  we  may 
refer  our  readers  to  the  following  refpedlable  authorities: 
Vegetius  De  re  militari ;  Polybius’s  Hiftory ,  with  the 
Commentaries  of  Folard  5  Salmafius  De  re  militari  Roma - 
norum  ;  Tacitus’s  Vita  Agricolee  ;  Rollin’s  Ancient  Hi¬ 
ftory  ;  Potter’s  Grecian  Antiquities  ;  Rennet’s  and  A- 
dam’s  Roman  Antiquities ;  Goguet’s  Origin  of  Laws , 
Arts,  is'c.  ;  Daniel  Hiftoire  de  la  Milice  Franpoife ; 
Gough’s  Sepulchral  Monuments  ;  Afckam’s  Toxophilus , 
and  Grofe’s  Hiftory  of  the  Fnglifh  Army ,  and  Fffay  on 
Ancient  Armour. 

At  a  period  like  the  prefent,  when  the  two  greateft 
powers  of  Europe  are  ftruggling  for  glory  and  domi¬ 
nion,  it  will  not  be  thought  uninterefting,  or  irrelevant 
to  the  fubjedl  of  the  prefent  article,  if  we  offer  a  com¬ 
parative  ftatement  of  the  prefent  military  and  naval  efta- 
blifhments  of  thefe  two  mighty  empires,  with  a  fketch 
of  the  military  character  of  their  armies*,  and  with  thefe 
we  fhall  conclude  our  preliminary  obfervations. 

According  to  a  ftatement  made  to  the  French  go¬ 
vernment  at  the  commencement  of  1805,  the  grand  to¬ 
tal  of  the  French  armies  confifted  of  570,964  men  5  viz. 
infantry  of  the  line,  341,412  5  light  infantry,  100,1305 
cavalry,  77,488  ;  artillery,  46,489  ;  engineers,  5445. 
Since  that  time,  more  than  100,000  have  been  added, 
and,  according  to  the  beft  authority,  the  prefent  total 
does  not  fall  fhort  of  700,000  men  *.  This  vaft  body 
is  divided  into  companies  for  both  cavalry  and  in¬ 
fantry  ;  a  certain  number  of  companies  forming  a  batta¬ 
lion  of  infantry,  or  a  fquadron  of  cavalry.  The  deno¬ 
mination  of  regiment  is  appropriated  to  the  cavalry  and 
artillery,  while  a  limilar  body  of  infantry  is  called  a 
half  brigade.  The  commanding  officer  of  a  regiment  is 
called  colonel ;  but  the  commander  of  a  large  body  of 
infantry  is  called  chief  of  brigade.  The  names  of  lieu¬ 
tenant-colonel  and  major  are  changed  for  thofe  of  chief 
of  a  battaliorvand  chief  of  a  fquadron.  Thofe  general 
officers  which  in  other  armies  are  called  major-generals, 
are,  in  the  French  fervice,  denominated  generals  of  bri¬ 
gade,  and  lieutenant-generals  are  there  generals  of  divi- 
fion. 

The  corps  of  engineers  has  for  its  officers  8  infpedlors 
general,  34  diredlors,  124  captains  of  the  firft  clafs, 
117  captains  of  the  fecond  clafs,  33  lieutenants  of  the 
firft  clafs,  21  of  the  fecond  clafs,  and  20  pupils  under 
the  lieutenants.  Attached  4)  this  corps  are  6  compa¬ 
nies  of  miners,  commanded  by  a  chief  of  battalion. 
Each  company  is  officered  by  a  captain-command¬ 
ant,  a  fecond  captain,  firft  and  fecond  lieutenant. 
Twelve  battalions  of  miners  ;  each  battalion,  containing 
8  companies,  forming  in  all  1606  men,  including  offi¬ 
cers.  The  battalion  ftaff  is  compofed  of  a  chief  of  bat¬ 
talion,  an  adjutant  major,  and  an  adjutant.  Each  com¬ 
pany  is  officered  by  a  captain,  a  lieutenant,  kand  fub- 
Jieutenant. 

Tq  raife  and  recruit  this  great  military  force,  the 
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French  government  has,  fince  the  year  1798,  had  re-  Ii 
courfe  to  one  of  the  molt  tyrannical  meafures  which  was 
ever  adopted  by  a  defpotic  monarchy,  we  mean  that  of 
confci'iption ,  by  which  every  man  within  a  certain  age, 
is  made  liable,  under  circumftances  of  the  greateft  ri¬ 
gour,  to  ferve  in  the  armies  of  the  ftate.  This  fyftem 
of  confcription  is  exceedingly  complex  $  but  we  are  en¬ 
abled,  from  a  refpedlable  periodical  publication,  to  pre¬ 
fent  fuch  a  fummary  of  it  as  will  be  readily  underftood. 
France  is  divided  into  about  30  military  governments, 
fubjedl  to  a  general  of  divifion  and  his  ftaff,  to  which 
commiffaries  are  attached  as  executive  officers.  The  ci¬ 
vil  divifion  confifts  of  I  22  departments  ;  24  of  which 
have  been  acquired  fince  the  overthrow  of  the  mo¬ 
narchy,  exclufive  of  Tufcany,  not  included  in  any  part 
of  this  ftatement.  The  departments  are  divided  into  di- 
ftridls  or  arrondiffements ,  from  three  to  five  in  number  5 
the  arrondiffements  into  cantons,  and  the  cantons  into 
municipalities,  amounting  to  about  55,000.  Each  de¬ 
partment  is  governed  by  a  prefedl  and  his  council,  com¬ 
pofed  of  a  commiflary  of  police,  a  mayor,  and  certain 
infpedlors,  denominated  counfellors  of  prefeBure ;  the 
diftridt  or  arrondiftement ,  by  a  fubprefedt  and  his  coun¬ 
cil,  of  a  limilar  formation.  The  cantons  and  municipa¬ 
lities  are  under  the  fupervifion  of  an  adminiftration,  com¬ 
pofed  of  the  civil  authorities,  with  a  prelident  at  their 
head.  A  mayor,  a  commiflary  of  police,  and  two  offi¬ 
cers  of  the  government,  ftyled  adjunSls ,  are  allotted  to 
each  divifion  having  a  population  above  5000  fouls. 
Thefe  feveral  authorities  are  in  ftridt  fubordination  to 
each  other,  and  at  the  controul  of  the  prefedls  and  fub- 
prefedis,  who,  themfelves,  are  charged  with  a  weighty 
and  inflexible  refponfibility  as  to  the  military  levies. 

By  the  code  de  la  confcription ,  all  Frenchmen,  be¬ 
tween  the  ages  of  20  and  25,  are  liable  to  ferve.  They 
are  divided  into  five  clafles,  from  which  the  municipal 
adminiftration  draws  up  the  lifts  for  the  ballot.  Thefe 
are  tranfmitted  to  the  prefedls,  by  whom  they  are  fent 
to  the  war  minifter,  and  when  properly  adjufted,  the 
fubprefedf  proceeds  to  the  drawing  of  the  quota  impofed 
on  each  diftridt.  The  confcripts  drawn  are  formed  into 
three  divifions,  the  firft  called  confcripts  for  aBual  fer¬ 
vice ,  the  fecond  the  referve ,  and  the  third  fupplementa - 
ry  confcripts.  They  are  marched  in  companies  of  1 00 
men,  to  the  places  which  are  eftablifhed  as  depots, 
where  they  are  furnilhed  with  their  arms  and  clothes. 
After  this  they  are  trained  and  exercifed,  fo  as  to  be 
inured  to  unremitting  labour  and  fatigue. 

What  gives  peculiar  energy  to  the  French  military 
fyftem,  is  the  circumftance  that  their  officers  rife  by  me¬ 
rit  and  experience,  and  not  by  intereft.  By  a  law  of 
the  diredtory,  no  perfon  (with  the  exception  of  engi¬ 
neers)  could  become  officers,  who  had  not  ferved  three 
years  in  a  fubordinate  capacity.  The  revolution  natu¬ 
rally  opened  the  way  to  merit ;  and,  feconded  by  this 
admirable  policy,  has  filled  all  the  polls  of  their  army 
with  men,  who  unite  in  themfelves  the  qualities  of  the 
foldier,  wdth  the  excellencies  that  qualify  for  command. 
It  is  not  hazarding  too  much  to  aflert,  that  nine-tenths 
of  the  prefent  French  officers  have  fprung  from  the 
ranks.  Educated  in  diftant  camps,  they  know  no  other 
country,  and,  habituated  by  long  devotion  to  the  trade 
of  war,  it  has  become  their  element  and  their  pafiion. 
Their  whole  fortune  is  flaked  on  the  fword  5  and  their 
attachment  Is  therefore  neceffarily  fecured,  under  the 

aujpicious 


w 

Xntroduc*  aufpicious  Influence  of  a  leader,  whofe  indefatigable  am- 
,  tIon<  bition  occupies  them  in  their  favourite  purfuits,  and 
v  whofe  liberal  impartiality  feeds  the  hope  of  preferment, 
and  divides  the  fruits  of  conqueft.  To  their  credit  and 
example  is  due  much  of  that  fpirit,  which,  notwith- 
ftanding  the  caufes  of  alienation  hitherto  obferved,  feems 
to  animate  the  whole  frame  of  the  army  j  and  no  fmall 
fhare  of  that  portentous  fuccefs  which  has  attended  the 
courfe  of  the  French  arms.  Of  the  eighteen  mare- 
chaux  d'empirey  fourteen  have  either  emerged  from  the 
ranks,  or  afcended  from  the  loweft  employments.  Moft 
of  the  generals  of  divifion,  and  others  who  hold  the  prin¬ 
cipal  commands,  have  the  fame  origin,  and  fufficiently 
*  Ibid ,  p.  prove,  that  war  is  an  experimental  fcience,  and  that  mi- 
431 — 451*  litary  renown  is  not  the  prerogative  of  birth,  but  the 
12  harveft  of  toil,  or  the  bounty  of  fortune  *. 

Late  naval  We  have  no  certain  means  of  afcertaining  the  prefent 
ment^~  naval  eftablifhment  of  the  French  empire,  though,  as  it 
may  be  faid  to  have  the  command  of  the  navies  of  Hol¬ 
land,  Ruffia,  and  the  remains  of  thab  of  Denmark,  it 
muft  ftill  be  regarded  as  of  no  trifling  ftrength.  The 
principal  fleets  are  indeed  kept  blocked  up  by  thofe  of 
Britain,  in  the  harbours  of  Breft,  Rochefort,  Toulon,  the 
Scheldt,  and  the  Texel ;  but  the  efcape  of  any  of  thefe 
might  be  the  means  of  conveying  a  confiderable  military 
force  to  the  remaining  colonies,  or  to  the  lefs  powerful 
allies  of  France.  In  1791,  the  French  fleet  confifted 
of  73  (hips  of  the  line,  67  frigates,  19  corvettes,  and 
67  fmall  craft,  making  a  total  of  22 6.  Since  that  time, 
however,  have  taken  place  the  great  naval  victories  of 
Howe,  St  Vincent,  Duncan,  and  Nelfon,  by  which  the 
greater  part  of  that  navy  has  been  carried  into  Britifh 
ports. 

Prefent  mi-  eftimating  the  military  eftablifhment  of  Britain, 
fit  ary  efta-  we  fhall,  for  the  fake  of  more  accurate  comparifon,  firft 
bhfhment  take  the  fame  period  of  1805.  The  Britifh  land  forces 
«f  Britain.  then  COnfifted  of  21,223  cavalry,  124,878  infantry  (in¬ 
cluding  20,747  men  ^or  limited  fervice,  and  21,208  be¬ 
longing  to  foreign  and  provincial  corps  in  Britifh  pay), 
89,809  militia,  8559  artillery,  befides  about  430,000 
volunteers,  making  a  total  of  674,469.  To  thefe  muft 
be  added  the  royal  artillery,  the  horfe  brigade,  the  bri¬ 
gade  of  gunners  and  drivers,  and  companies  of  foreign 
artillery,  amounting  to  16,670,  and  the  corps  of  artifi¬ 
cers  and  labourers,  including  704  men.  Thus  the 
whole  military  force  of  Britain,  in  1805,  amounted  to 
\  Playfair's  691,843  f. 

Geography , .  Since  the  palling  of  Mr  Windham’s  a<R,  this  number 
is  fomewhat  diminifhed,  though  our  military  force  is 
now  probably  more  effeaive.  At  the  end  of  1808  it 
flood  as  follows.  Two  regiments  of  life-guards,  one  re¬ 
giment  of  royal  horfe-guards,  7  of  dragoon  guards,  25 
of  dragoons,  3  battalions  of  riflemen,  7  battalions  of 
foot-guards,  5  of  light  infantry,  176  battalions  of  in¬ 
fantry,  a  corps  of  royal  horfe  artillery,  a  regiment  of 
royal  foot  artillery,  a  corps  of  royal  engineers,  a  bri¬ 
gade  of  artillery  drivers,  and  a  waggon  train.  The 
dragoons,  independent  of  the  royal  life  and  horfe  guards, 
amounted  to  19,200  }  the  battalions  of  riflemen  and 
light  infantry  to  8000  ;  the  infantry  of  the  line  to 
149,600  y  the  king’s  German  legion  to  about  2o,cco  $ 
exclufive  of  about  96,000  regular  militia,  250,000  local 
militia,  and  about  50,000  volunteers  \  makiag  an  effec¬ 
tive  force  of  about  580,000  men. 

JJach  regiment  of  not  more  than  500  men  is  officer- 
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ed  by  a  colonel,  a  lieutenant-colonel,  a  major,  10  cap-  Introdu^- 
tains,  10  lieutenants,  8  enfigns,  an  adjutant,  quarter- 1  tIQn<  , 
mafter,  pay  matter,  a  furgeon  and  afliftant  furgeon  5  a  ^~v~_  r 
fergeant  major,  a  quartermafter-fergeant,  with  30  ordi¬ 
nary  fergeants,  30  corporals,  a  drum-major  and  20 
drummers.  If  the  regiment  amount  to  750  men,  it 
has  ufually  an  addition  of  fecond  lieutenant-colonel,  it 
fecond  major,  10  fergeants,  and  10  corporals. 

The  gradation  of  rank  among  the  officers  of  the  Bri- 
tifh  army  is  as  follows.  Under  the  king,  who  com¬ 
mands  the  whole  as  captain  -genera  /,  is  the  commander 
in  chief y  then  follow  the  fie  Id-mar Jhals,  generals ,  lieu - 
tenant-generals ,  major-generalsy  brigadier -generalsy  co¬ 
lonels ,  lieutenant-colonelsy  majorsy  captainsy  and  fiubal - 
terns.  The  different  departments  of  the  army  are  un¬ 
der  the  fuperintendence  of  an  adjutant-general y  a  quar - 
lermaficr-general \  a  bar rach-mafier  general \  a  commiffary - 
generaly  a  pnymafier-generaly  a  board  of  ot'dnancey  and  a 
medical  board.  See  Adjutant,  Quartermaster, 

&c. 

The  army  of  the  line  is  recruited  by  enliftment ;  the 
recruits  receive  a  bounty,  and  are  engaged  to  ferve  for 
a  limited  period,  or  for  life.  The  militia  is  filled  up  by 
ballot,  in  the  feveral  counties  to  which  it  belongs,  and 
alfo  receives  recruits  by  enliftment  or  by  proxy.  Hence 
the  Britifh  foldier,  while  he  confiders  himfelf  as  the  fer- 
vant  of  the  king  and  the  ftate,  juftly  boafts  of  partaking 
in  the  general  liberty  of  the  fubje£l.  He  is  protedled 
by  fixed  and  definite  laws,  againft  the  difcretionary 
power  of  his  commanding  officer,  and  is  encouraged  to 
perform  his  duty  by  the  liberality  of  his  country  5  and 
not,  as  in  France,  compelled  to  it  by  the  fear  of  pu- 
nifhment.  His  difcipline  indeed  is  ftridl  •,  but  he  feels 
none  of  that  fevere  and  tyrannical  coercion  which 
feeras  to  be  the  firft  principle  of  motion  in  the  armies  of 
Napoleon. 

In  its  naval  eftablifhment,  Britain  juftly  boafts  of  be-  Nava? efta* 
ing  fuperior  to  every  nation  in  the  world.  The  number  bliftimenu 
of  her  fleets,  and  the  courage  and  difcipline  of  her  fea- 
men,  have  given  her  the  unrivalled  dominion  of  the 
feas,  of  which  it  would  be  difficult  for  the  whole  com-* 
bined  navy  of  Europe  to  deprive  her.  In  1809, 
naval  force  of  Britain  confifted  of  157  fliips  of  the  line, 

19  from  50  to  44,  184  frigates,  1 81  (loops,  308  brigs, 
making  a  total  of  849  in  commiftion  j  befides  56  of  the 
line,  12  50’s,  56  frigates,  44  floops,  24  brigs,  total 
192  in  ordinary  and  refitting  \  and  50  fhips  of  the  line, 

20  frigates,  20  floops,  10  brigs,  total  100,  building  : 
making  a  grand  total  of  1141. 

The  progreflive  advance  of  our  navy  will  appear  by 
attending  to  the  following  recital  of  its  tonnage  at  dif¬ 
ferent  periods,  from  the  reign  of  Henry  VIII.  to  the 
prefent  time. 


At  the  death  of  Henry  VIII. 

Edward  VL 
Mary, 
Elizabeth, 
James  I. 

Rebellion, 

At  the  death  of  Charles  I. 

At  the  Reftoration, 

At  the  death  of  Charles  II. 
x^bdication  of  J tones  II. 


Yean 

Tons  about 

*547 

1 2,400 

*553 

I  1,000 

*558 

7000 

1603 

17,000 

1625 

19,000 

164I 

22,400 

1649 

uncertain. 

l660 

57,460 

1685 

103,558 

l688 

101,900 

Atr 


598 

Intrdduc- 

tion. 


j  At  the  death  of  William  III. 

Anne, 

George  I. 

Year. 

1702 

I7I4 

w 

Tons  about 
1 59,000 

167,170 

1727 

170,862 

George  II. 

1760 

321,200 

3  iff  December, 

1788 

413,660 

1806 

1809 

776,000 

800,000 

State- 
7tient  by 
Lord  Mel¬ 
ville* 


Military 
rharsufter 
of  the 
Trench 
;ir  in  v. 


It  appears,  however,  that  notwithftanding  the  vaft  in- 
•creafe  of  our  navy,  not  a  fingle  dockyard  has  been  add¬ 
ed  to  it  fince  the  reign  of  William  III.  about  109  years 
ago,  at  which  time  the  tonnage  of  the  naval  force  of 
this  kingdom  amounted  to  nearly  160,000  tons  5  it  is 
now  nearly  800,900  tons,  or  about  five  times  as 
large  *. 

In  {Fetching  the  military  chara&er  of  the  French 
and  Britiih  armies  at  the  commencement  of  the  19th 
century,  we  (hall  avail  ourfelves  of  the  obfervations  of 
an  anonymous,  but  able  and  apparently  impartial  public 
cation,  which  appeared  foon  after  the  peace  of  Amiens, 
entitled  The  Military  Char  after  of  the  European  Armies 
at  the  Peace  of  Amiens . 

The  afton;fhing  fuccefs  which  has  attended  the 
French  arms  on  the  continent  of  Europe,  is  to  be  at¬ 
tributed  partly  to  the  regular  organization  and  fevere 
difcipline  effablillied  by  the  Code  de  la  Confcription ,  but 
it  is  Bill  more  to  be  afcribed  to  the  {kill,  experience,  and 
activity  of  their  officers.  The  French  generals  early 
difcorered  the  advantages  refulting  from  difpatch.  The 
alertnefs  of  the  foldiers,  the  lightnefs  of  their  baggage, 
and  their  inattention  to  regularity  in  time  of  aftion,  en¬ 
abled  them  to  execute  their  movements  with  a  celerity 
which  has  frequently  enfured  fuccefs.  In  an  open  coun¬ 
try,  lines  could  not  be  preferved  without  difficulty. 
The  French  armies  were  therefore  formed  in  columns. 
Brigade  fucceeded  biigade,  and  when  one  divifion  ivas 
repulfed,  and  fell  back  on  the  columns  in  the  rear,  thofe 
in  their  turn  attacked  the  enemy,  or  fuflained  his  (hock, 
and  frefh  troops  perpetually  came  forward,  to  fupply 
the  place  of  thofe  which  had  been  defeated. 

The  French  battalions  have  no  field-pieces  attached 
to  them  ;  but  this  want  is  amply  compenfated  by  their 
flying  artillery,  which  is  compofed  of  the  flower  of  the 
French  foldiers,  and  by  its  boldnefs  and  rapidity  of 
movement,  fupplies  the  place  of  that  large  train  of  ar¬ 
tillery  with  which  the  other  European  armies  are  ufual- 
ly  burdened.  It  is  a  conftant  maxim  in  the  French 
armies  to  Jrave  a  body  of  referve,  compofed  of  their 
heft  troops*  and  under  the  command  of  an  able  general. 
If  the  main  body  ffiould  be  beaten,  the  referve  covers 
their  retreat,  and  on  more  than  one  occafion  it  has 
fnatched  the  vi&ory  from  the  hands  of  the  enemy. 

The  French  generals,  like  rich  and  bold  gamflers,  are 
inceffantly  tempting  fortune.  They  look  upon  their 
Ioffes  as  nothing,  provided  they  fucceed  in  the  end. 
The  little  value  at  which  they  eilimate  their  men,  the 
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certainty  of  being  able  16  replace  them,  the  perfonal  Introduce 
ambition  of  their  chief,  and  the  cuflomary  fuperiority  of  tLOn-  , 
their  numbers,  afford  them  an  advantage  which  cannot  v 
be  countera&ed  but  by  great  fkill,  conduct  and  ac- 
tivity.  ^  j/j 

The  foldiers  of  Britain  are  as  intrepid  by  land  as  her  Military 
failors  by  fea.  Their  want  of  fuccefs  on  the  continent  character 
cannot  be  afcribed  to  their  want  of  bravery,  but  rather  of  the  Bri¬ 
to  the  organization  of  the  Britiih  armies,  their  inferiori-^1*11111** 
ty  of  numbers,  or  the  inexperience  of  the  officers  by 
whom  they  are  commanded.  Moil  of  their  command¬ 
ing  officers,  inflead  of  conforming  to  general  regula¬ 
tions,  follow  their  own  particular  plans  and  ideas,  ac¬ 
cording  to  their  feveral  geniufes,  acquirements,  and  pre¬ 
judices.  In  a  nation,  which  from  the  fpint  of  its  con- 
ftitution  and  the  habits  of  its  people,  is  formed  rather 
for  naval  than  military  operations,  a  miniftry,  how¬ 
ever  enlightened,  fcarcely  poffeffes  that  authority  which 
is  neceffary  to  give  uniformity  to  the  different  depart¬ 
ments  of  the  ar-iy,  to  conftitute  a  regular  and  corre- 
fponding  whole,  and  to  furmount  thofe  obffacles  which 
are  thrown  in  the  way  of  all  uniformity  of  military 
fyftem,  by  the  diftance  and  diffribution  of  the  troops. 

The  fmall  numbers  in  which  Britiih  troops  are  general¬ 
ly  compelled  to  a on  the  continent,  and  their  mixture 
with  thofe  of  other  nations,  to  which  they  are  fome times 
even  fubfervient,  are  circuraftances  extremely  difadvan- 
tageous. 

In  a  military  life,  good  faith,  honour,  and  courage, 
are  the  principal  qualifications,  and  thefe  are  eminently 
confpicuous  in  the  Britiih  army.  Their  military  ar¬ 
dour  is  greater  than  what  is  feen  in  any  other  fervice, 
but  this  is  in  a  great  meafure  damped  among  the  officers 
by  the  difficulty  of  promotion.  Interell  with  minifters, 
and  the  necefiity  of  raifing  money  to  defray  the  cx- 
pences  of  the  different  departments  of  the  ftate,  though 
far  from  being  the  moft  equitable,  are  here  unhappily 
among  the  firll  means  of  military  promotion. 

The  foldiers  of  the  Britilli  army  are  poffeffed  of  ele¬ 
ments  to  enable  them,  under  a  commander  of  abilities 
and  officers  of  experience,  to  be  the  beft  troops  in  the 
World.  They  require  neither  brandy  nor  felf-conceit  to 
make  them  brave  *,  their  courage  is  innate  ;  it  is  a  na¬ 
tional  inffin£l.  Their  officers  too  ufually  pcffefs  much 
greater  information  on  general  topics  than  thofe  of  all 
other  European  nations,  as  education  is  more  cultivated 
in  Britain  than  elfewhere.  They  are  attached  to  their 
profellion,  and  follow  it  rather  from  generous  motives 
and  military  fpint,  than  like  mercenaries  from  a  view  of 
interell  and  profit. 

On  the  political  and  moral  principles  of  war,  fee 
Cicero  De  Officiis,  Grotius  De  Jure  Belli  et  Pacts , 
Puffendorff’s  Law  of  Nature  and  Nations ,  and  Ma- 
ch ravel’s  Dfcorfi ;  and  on  the  principles  of  war  eonfider- 
ed  as  a  fcience ,  fee  a  memoir  by  Maizeroy,  in. the  40th 
volume  of  Bifloire  de  C Academic  des  Infcriptions  et 
Belles  Lettresy  and  Folard’s  Commentaries  on  Polybius . 


Part  I.  MILITARY  TACTICS. 


Nature  and  SOME  writers  on  the  military  art  diftinguHh  taftics 
object  of  £rom  they  call  Jlrategy;  underftanding  by  jhe  lat- 

ter  foence  notary  movements  when  not  in  fight 


of  the  enemy,  or  at  leaf!  out  of  the  range  of  their  fhot  5 
while  they  deferibe  the  former  to  be  the  fcience  of  mi¬ 
litary  movements  in  fight  of  an  enemy,  or  within  the 

rang* 
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Military  range  of  cannon  {hot.  We  do  not  fee  the  neceflity  of 
.  la<^iCS;  .  this  diftinftion;  and  under  the  head  of  military  tadics 
we  fhall  confidcr  whatever  relates  to  military  operations 
on  land. 

It  is  not  poflible  for  us,  within  the  very  fcanty  limits 
to  which  we  are  now  reduced,  to  give  any  thing  like  a 
regular  treatife  on  the  military  art.  We  ihall  therefore 
endeavour  to  felefl  the  moft  ufeful  and  interefting  topics, 
and  fupply  the  place  of  difquifition  by  numerous  plates 
with  appropriate  explanations. 

The  fcience  of  military  taffies  comprehends  the  dif- 
pofition  and  arrangement  of  troops,  whether  on  marches, 
rn  camps,  or  in  line  of  battle}  the  attack  and  defence  of 
polls ;  the  conftrudlion  and  fuperintendence  of  the  works 
by  which  they  are  to  be  defended  }  the  conducing  of 
fieges  }  and  the  defence  of  befieged  places.  Thefe  are 
the  principal  operations  of  a  foldier,  and  thefe  we  -fliall 
briefly  confider  nearly  in  the  order  in  which  we  have 
18  enumerated  them. 

Ofdireft-  To  direfl  the  march  of  an  army  is  not  one  of  the 
marclTof  Parts  a  general’s  duty.  To  do  this  with 

aa  army  ability,  he  mud  be  well  acquainted  with  the  nature  of  the 
country  through  which  his  troops  are  to  pafs,  with  the  ob¬ 
stacles  which  are  likely  to  oppofe  them  in  their  progrefs, 
and  with  the  difpofition  of  the  inhabitants.  Our  bufi- 
nefs  here  is  only  with  the  firft  of  thefe  confederations. 
There  are  three  defcriptions  of  countries  which  may 
become  the  theatre  of  war  5  an  open  country  interfeded 
by  rivers,  a  mountainous,  and  a  woody  country.  The 
march  of  an  army  through  the  firft,  as  far  as  refpeds 
the  face  of  the  country  alone,  is  feldom  difficult,  except 
in  the  paflage  of  rivers,  which  we  fliall  confider  by  and 
bye  ;  and  the  lafl  defcription  of  country  is  now  fo  un¬ 
common  in  Europe,  that  we  need  not  dwell  on  it.  A 
mountainous  country,  however,  prefenls  numerous  diffi¬ 
culties  to  call  forth  the  abilities  and  experience  of  a 
commander,  as  in  fuch  a  country,  not  only  are  the 
roads  winding  and  difficult  of  accefs,  but  the  uneven- 
nefs  of  the  ground,  and  the  intervals  between  the  hills 
render  it  very  eafy  for  an  enemy  with  a  fmall  force,  to 
oppofe  and  did  refs  a  numerous  army, 
through  a  The  plan  in  Plate  DXLIV.  is  intended  to  illuflrate 
mountain-  the  march  of  an  army  through  a  mountainous  country, 
ous, coun-  ^  A  fhown  the  pofition  of  the  army  previous  to  its 
Opiate  mnrch,  with  the  artillery  and  baggage  P,  drawn  up 
DXLIV.  under  their  proper  efcorts,  in  front  of  the  camp.  At 
B  are  parties  of  huflars  conflituting  the  advanced  guard 
of  the  army  on  its  march  ;  and  at  C  *re  parties  of  in¬ 
fantry  forming  the  advanced  guard  of  the  columns  in 
which  the  army  is  difpofed.  D  reprefents  the  infantry 
forming  the  head  of  the  columns  }  E  the  park  of  artil¬ 
lery  and  waggons  attached  to  it ;  F,  battalions  of  ar¬ 
tillery,  G  the  cavalry,  H  the  baggage  of  the  army, 
and  I  their  efcort.  At  K  are  parties  of  huflars,  and  at 
L,  parties  of  dragoons.  M  reprefents  the  infantry  of 
the  referve  forming  the  rear  guard,  and  N  plattoons  of 
infantry  fent  forward  upon  the  heights,  to  cover  the 
flanks  of  the  principal  columns.  At  O  are  villages  in 
front  of  the  pofition  where  the  army  is  to  encamp,  and 
which  have  been  taken  pofleffion  of  by  the  light  in¬ 
fantry. 

The  number  of  columns  into  which  the  marching 
army  is  to  be  divided,  will  depend  on  the  number  of 
roads  or  acceffible  approaches  that  lead  to  the  pofition 
which  it  is*  to  take  up.  In  the  prefent  cafe  there  are 


only  two  principal  roads,  each  leading  acrofs  the  river,  Military 
and  winding  through  the  valleys  to  the  principal  heights,  _  Tallies, 
fo  that  the  army  mufl  march  in  two  divifions.  The 
ufual  difpofition  of  the  columns  is  as  follows,  Four  or 
five  brigades  of  infantry,  according  to  the  number  which 
compofes  the  army,  fhould  be  placed  at  the  head  of  each 
Column  }  the  fame  partition  fhould  be  made  with  re¬ 
gard  to  the  artillery,  which  nuift  follow  the  infantry} 
the  cavalry  mufl  inarch  next,  and  the  baggage  of  each 
column,  well  efcorted  by  infantry,  mufl  follow  the  ca¬ 
valry,  then  the  reft  of  the  corps  of  light  horfe  which 
are  not  detached  }  and  the  dragoons  are  placed  the  laft, 
in  order  to  difmount,  and  fuftain  the  rear  guard  in  cafe 
it  fliall  be  attacked.  20 

An  army  feldom  proceeds  far  without  encountering  a  Of  the 
river  in  its  march,  and  as  it  commonly  happens  in  afa£e°fr*- 
country  which  has  become  the  feat  of  war,  that  the'eIS* 
bridges  are  deftroyed  or  rendered  impaflable,  the  army 
mull  crofs  the  river,  either  by  fvvimming,  at  fome  ford, 
or  by  temporary  bridges  thrown  over  for  the  purpofe^ 

It  is  moft  advantageous  to  crofs  a  river  at  fome  part 
where  the  ftream  is  divided  by  fmall  iflands,  unlefs  the1 
river  be  fo  fhallow  that  it  may  be  eafily  forded.  If  it  be 
neceffary  to  conftrufl  a  bridge,  this  is  beft  done  by 
means  of  boats  or  pontoons,  and  all  the  neceflary  ap¬ 
paratus  fhould  be  ready  at  the  place  of  crofting  at  an 
appointed  hour,  and  every  meafure  fhould  be  taken  to 
avoid  confulion,  and  to  be  prepared  for  the  enemy,  who 
will  probably  difpute  the  paflage.  The  two  heads  of 
the  bridge  when  conftrufled  fhould  be  entrenched,  and 
well  furnilhed  with  troops,  and  if  poflible,  the  iflands  in 
the  neighbourhood  fhould  be  fortified  by  proper  works,, 
to  prevent  the  enemy  from  deftroying  the  bridge,  or  in¬ 
commoding  the  labourers  employed  in  its  conftrudlion. 

If  the  river  be  narrow,  it  is  beft  to  crofs  at  fome 
place  where  it  makes  an  angle,  efpecially  if,  as  com¬ 
monly  happens,  one  of  its  banks  be  higher  than  the  op- 
pofite  bank,  fo  that  the  higher  ground  may  be  defended 
by  a  battery.  If  the  river  be  fordable  by  infantry,  care 
fhould  be  taken  before  hand  to  clear  the  bed  at  the  ford, 
and  render  the  banks  eafy  of  accefs. 

The  lower  figure  of  Plate  DXLV.  illuftrates  the  paf-  PIatc 
fage  of  a  river.  AAA  reprefent  bridges  of  boats  }  13,  pf 
redoubts  by  which  the  bridges  are  prote&ed  }  C,  a  bat-  * 

tery,  under  cover  of  which  the  infantry  work  at  the 
conftruflion  of  the  redoubts  }  D,  a  battery  to  prevent 
the  enemy  from  annoying  the  army  on  its  march  }  E, , 
the  march  of  the  army  ;  F,  the  artillery  diftributed  a- 
mong  the  brigades  of  infantry  }  G,  infantry  forming  in 
columns  to  open  on  the  oppofite  fide  through  the  inter¬ 
vals  of  the  redoubts  ;  H,  march  of  the  columns  in  the 
front  of  the  redoubts,  where  they  halt  to  give  time  for  a 
part  of  the  cavalry  to  form  upon  its  flanks  ;  I,  a  battery 
erefled  to  facilitate  the  forming  of  the  cavalry  ;  K,  ca¬ 
valry,  which,  in  gaining  the  oppofite  fhore,  forms  in 
order  of  battle,  and  polls  itfelf  upon  the  flanks  of  the 
infantry  ;  L,  eight  battalions  in  column  upon  the  right 
wing  of  the  army,  to  go  and  examine  the  village,  and 
attack  the  enemy  in  it,  in  cafe  he  fhould  be  pofliffed  of 
it  $  M,  huflars  and  dragoons,  who  have  taken  pofleffion 
oi  the  height  which  is  on  the  left  wing  of  the  army  } 

N,  a  brigade  of  infantry  polled  next  the  height,  cover¬ 
ing  the  left  wing  of  the  cavalry  •  O,  the  difpofition  of 
the  army  marching  up  to  the  enemy. 

It  is  in  general  a  very  difficult  talk  to  defend  the  paf- 
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fage  of  a  river  againft  an  army  that  is  determined  on 
eroding  it.  Indeed,  if  the  river  be  of  fuch  a  nature  as 
to  prefent  feveral  points  by  which  an  enemy  can  crofs, 
and  if  the  defending  army  be  not  of  fuch  ftrength  as  to 
meet  their  opponents  in  the  field,  fuch  a  defence  will  be 
almoft  impracticable.  Where  it  can  be  attempted,  how¬ 
ever,  and  where  fufficient  notice  can  be  procured  of  the 
enemy’s  approach,  all  the  boats  and  barks  found  on  the 
river  fhould  be  removed  or  deftroyed,  to  prevent  the  ene¬ 
my  from  ufing  them  in  conftruCting  his  bridges.  Both 
banks  of  the  river  fhould  be  carefully  reconnoitred,  that 
the  fords  and  other  acceflible  points  of  paffage  may  be 
fufficiently  obftruCted  ;  and  the  ground  which  might 
proteCt  the  enemy’s  paffage,  fhould  in  particular  be  at¬ 
tended  to.  Roads  fofficiently  wide  to  admit  of  many  co¬ 
lumns,  fhould  be  made  along  the  fide  of  the  river  t©  be 
defended,  that  a  great  number  of  troops  may  be  advan- 
tageoufly  difpofed.  It  muft  be  confeffed,  however,  that 
if  the  acceffible  points  extend  along  a  confiderable  traCt 
of  country,  and  if  the  bank  of  the  river  next  the  enemy 
overhang  that  on  the  oppofite  fide,  a  defence  will  be 
nearly  impoffible. 

The  upper  figure  of  Plate  DXLV.  {hews  the  manner 
of  difpofing  the  troops  to  defend  the  paffage  of  the  ri- 
A,  the  march  of  the  main  army  in  three  parts  to 
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defend  the  river  3  B,  the  camp  of  the  light  horfe,  infan¬ 
try,  and  dragoons,  on  the  wings  of  the  army  ;  C,  caftle 
and  village,  guarded  by  light  infantry  3  D,  a  town  oc¬ 
cupied  by  the  infantry  belonging  to  the  army  3  E, 
bridge  broken  down  3  F,  iflands  occupied  by  infantry  3 
G,  pofts  of  infantry  diftributed  along  the  fide  of  the  ri¬ 
ver  3  H,  batteries  eftablifhed  along  the  fide  of  the  river; 
I,  pofts  of  cavalry,  to  keep  the  communication  between 
the  camps  3  K,  bridges  conftru&ed  to  preferve  the  com¬ 
munication  of  the  iflands  3  L,  bridges  for  the  communi¬ 
cation  of  the  camps. 

Modern  warfare  is  dirtinguifhed  from  that  of  the  an- 
’  cients,  not  more  with  refpeCt  to  the  arms  which  it  em¬ 
ploys,  than  the  multitude  ®f  rtores,  ammunition,  and 
provifions  neceffary  for  a  campaign.  The  number  of 
horfes  now  employed  for  drawing  the  artillery,  and  the 
ammunition  waggons,  as  well  as  to  mount  the  great  in- 
creafe  of  cavalry,  confiderably  adds  to  the  quantity  of 
military  rtores  required  by  the  troops.  This  has  pro¬ 
duced  the  neceflity  for  magazines,  eftablifhed  in  fuch 
number,  and  at  fuch  diftances  from  each  other,  as  may 
mod  expedite  the  operations  of  the  campaign  3  and  thefe 
magazines  require  not  only  to  be  fortified  themfelves, 
but  to  be  ftrengthened  by  forts  or  redoubts  in  their  vi¬ 
cinity.  To  thefe  magazines  modern  writers  on  the  art 
of  war  have  appropriated  the  term  of  bafis  of  military 
operations ,  and  the  roads  by  which  an  army  receives  its 
fubfiftence  from  the  magazines,  are  called  lines  of  ope - 
ration .  The  fituation  of  the  principal  magazine,  and 
the  length  and  dire&ion  of  the  lines  of  operation,  are 
confidered  as  of  the  higheft  importance.  With  refpe6t 
to  the  firft  and  fecond  of  thefe,  we  muft  refer  to  Tem- 
plehoff’s  Hiftory  of  the  Seven  Years  War,  where  the 
queftion  is  confidered  with  great  minutenefs  and  feienti- 
fic  accuracy.  The  direction  of  a  line  of  operations  may 
be  illuftrated  by  thfc  firft  feven  figures  of  Plate  DXLVI. 
Fig.  1.  reprefents  a  line  of  operation  forming  the  feg- 
ment  of  a  circle,  having  a  line  of  pofts  ACB  towards 
the  enemy’s  country,  and  two  principal  fortrefles  DE 
within  the  fegment*  As  this  circular  fegment  is  fup- 
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pofed  to  iurround  a  part  of  the  enemy’s  territory,  and  is 
ftrengthened  by  the  two  fortrefles  AB,  at  the  extremi¬ 
ties  of  the  bafis,  it  is  efteemed  the  moft  advantageous  ' 
form.  On  the  other  hand,  if  the  fegment  had  its  cir¬ 
cumference  diie&ed  towards  the  enemy,  as  in  fig.  2.  it 
would  form  the  word  poflible  dire&ion  for  a  bafis  3  for 
here  the  fortrefles  CD,  placed  in  the  circumference,  are 
very  much  expofed,  and  might  be  eafily  taken  by  de¬ 
tachments  from  the  columns  E  and  F.  The  only  way 
of  preventing  this  would  be  to  detach  troops  from  A  and 
B  laterally,  to  incommode  the  columns  E  and  F,  and 
to  take  up  a  ftrong  pofition  either  at^  or  h.  The  more 
the  fegment  approaches  to  the  elliptical  form,  as  in  fig. 

3.  it  is  the  lefs  fufceptible  of  defence,  as  is  evident  from 
the  relative  pofition  of  the  three  fortrefles  A,  C,  and  B. 

The  line  of  operation  reprefented  by  fig.  4.  confifting 
of  falient  and  obtufe  angles,  fuch  as  A  c  B,  B  d  G,  con- 
ftitutes  an  excellent  form,  as  it  refembles  the  outworks 
of  a  fortrefs,  and  it  is  as  impradficable  for  an  enemy  to 
enter  into  the  interior  of  this  bafis,  as  to  carry  a  curtain 
between  two  flanks.  The  two  fortrefles  c  d are  not  nearly 
fo  much  expofed  as  C  in  fig.  3.  as  if  one  of  them  were 
attacked,  it  would  be  eafy  to  make  a  diverfion  from  the 
other  into  the  enemy’s  country.  If  the  points  which 
terminate  the  bafis  advance  as  in  fig.  5.  it  will  be  a 
favourable  circumftance,  efpecially  if  the  moft  advanced 
port  were  bounded  by  the  fea,  or  by  a  large  river. 

The  bafis  which  we  have  been  confidering  confifts  of 
curved  or  angular  lines.  Now,  let  us  fuppofe  two  bafes, 
the  one  A^B,  fig.  6.  forming  merely  a  ftraight  line, 
while  the  other  c  eg  df  has  two  of  its  lines  e  c  and  df 
advanced  towards  the  enemy.  This  latter  is  the  more 
advantageous,  as  it  expofes  fo  much  more  of  the  ene¬ 
my’s  country.  In  general,  it  is  a  good  rule  to  conftru& 
fortrefles  oppofite  to  thofe  of  the  enemy,  as  here  the  for¬ 
trefs  g,  if  moderately  ftrong,  is  capable  of  prote&ing  the 
whole  line  from  e  to  d ',  againft  the  three  oppofite  forts 
A  h  B.  It  is  a  great  fault  for  any  part  of  a  bafis  to  re¬ 
cede,  as  dc  from  the  line  of  the  enemy  AB  fig.  7.  fo  as 
to  form  an  angle  with  it,  as  here  all  the  country  be¬ 
tween  A  and  c  is  expofed  to  the  hoftile  attacks  of  A 
and  B  3  but,  if  the  line  were  parallel  to  that  of  the 
enemy,  as  dey  it  would  be  a  good  pofition. 

Next  to  the  eftablifhing  of  magazines,  and  providing  EftabHfti- 
for  their  fecurity,  and  that  of  the  lines  by  which  they  merit  of 
are  connected,  it  is  of  the  higheft  importance  for  a  ge-camP5, 
neral  when  he  takes  the  field,  to  feleft  the  proper  pofi- 
tions  where  he  may  encamp  his  army,  fo  as  to  be  rea¬ 
dily  defended  againft  the  attacks  of  a  fuperior  enemy, 
and  have  an  eafy  communication  with  his  own  pofts.  In 
fele&ing  fuch  a  fituation  he  muft  be  guided  partly  by 
the  nature  of  the  country,  and  partly  by  the  fituation  of 
the  enemy  3  but  if  poflible,  he  fhould  choofe  a  pofition 
which  is  rather  elevated,  and  which  may  be  prote&ed 
on  the  flanks  or  rear,  either  by  the  natural  fituation  of 
the  ground,  or  by  works  thrown  up  for  that  purpofe. 

It  fhould  not  be  too  near  the  bank  of  a  river,  though  it 
may  be  of  advantage  to  have  fuch  an  objeft  in  front. 

The  encampment  of  an  army  in  fuch  a  fituation  is  point¬ 
ed  out  by  Plate  DXLVII.  3  where  A  is  the  camp  of  Plate 
the  main  body  of  the  army  3  B,  an  advanced  camp,  DXL\I£ 
compofed  of  dragoons  and  huflars,  in  order  to  cover  the 
right  of  the  army,  to  guard  the  paffes  by  which  the  ene¬ 
my  might  make  incurfions  upon  the  flanks  and  rear  of 
the  army,  moleft  the  convoys,  and  cut  off  the  commu¬ 
nications 
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Military  nications  3  C,  villages  and  bridges,  guarded  by  the  light 
.  ra(^CSt  infantry  3  D,  pofts  of  difmouuted  dragoons  in  the  front 
v  '  ”  of  their  camp  3  E,  pofts  of  dragoons  on  horfeback,  to 
fecure  the  communication  between  their  camp  and  that 
of  the  main  body  of  the  army  3  F,  bridges  built  to  keep 
up  the  communication  between  the  grand  and  the  ad¬ 
vanced  camp  3  G,  bridges  and  villages  guarded  by  de¬ 
tachments  of  infantry  3  H,  grand  guards  of  horfe  •,  I, 
guards  of  infantry  3  K,  bridge,  village,  and  mill,  guard¬ 
ed  by  the  infantry  belonging  to  the  army  3  L,  camp  of 
dragoons  and  huflars,  covering  the  left  of  the  army,  and 
fupporting  the  light  infantry  3  M,  villages  and  bridges 
guarded  by  the  light  infantry 3  N,  pofts  of  difmounted 
dragoons  in  the  front  and  on  the  flanks  of  their  camp  3 
O,  pofts  of  dragoons  on  horfeback  3  P,  pofts  and  detach¬ 
ments  of  huflars,  to  patrole  in  front  and  on  the  flanks  of 
the  army  and  their  camp. 

Intrenched  E  often  becomes  neceflary,  either  from  an  inferiority 
camp.  of  numbers,  or  from  the  nature  of  the  ground,  to  in¬ 
trench  or  fortify  a  camp.  In  general  this  is  done  by 
digging  deep  ditches  round  the  moft  defencelefs  part 3 
driving  pallifades  in  front  of  this  ditch  3  forming  an 
embankment  of  felled-  trees,  with  their  unlopped 
branches  pointing  towards  the  enemy  3  or,  where  there 
is  time  for  fuch  an  operation,  and  where  ihe  proper 
materials  can  be  obtained,  conftnnfting  redoubts  or 
regular  outworks,  capable  of  being  defended  by  artil- 

Plate  lery‘ 

£>XLVII[.  Elate  DXLVIII.  reprefents  a  camp  intrenched  in  an 
open  country,  without  any  peculiar  advantages  of  de¬ 
fence.  A,  the  main  body  of  the  army  encamped  be¬ 
hind  its  int*enchments  3  B,  the  camp  of  the  troops  of 
referve  3  C,  camp  of  the  dragoons,  to  fecure  the  rear 
of  the  army  3  D,  camp  of  huflars,  to  cover  the  ground 
on  the  right  of  the  army  3  E,  villages  and  redoubts 
guarded  by  the  light  infantry,  to  fecure  the  camp 
of  the  huflars  3  F,  bridges  built  to  fecure  the  com¬ 
munication  of  the  army  with  the  ground  on  the  right, 
and  to  favour  the  retreat  of  the  troops  pofted  on  the  op- 
•polite  fide  3  G,  brigades  of  artillery  diftributed  on  the 
flanks,  and  along  the  whole  front  of  the  army  ;  H,  the 
park  of  artillery  3  I,  a  bridge  entrenched,  to  fecure  the 
communication  between  the  army  and  the  ground  on 
the  left  3  K,  villages  and  farm  houfes,  guarded  by  de¬ 
tachments  of  huflars  and  light  infantry,  to  patrole  in 
front  of  the  army. 

Plate  fn  Elate  DXLIX,  are  fliown  other  methods  of  in- 
X>XLIX.  trenching  a  camp  in  the  neighbourhood  of  a  town  or 
Fig.  1.  village,  and  in  ft tuations  where  the  camp  can  be  prote£l- 
ed  by  .inundations.  Fig.  1.  reprefents  an  intrenched 
camp  in  the  neighbourhood  of  a  town.  A,  a  deep 
marlhy  valley,  with  an  unfordable  rivulet  acrofs  it.  B, 
a  redoubt  conflrufted  on  a  mountain,  by  which  the 
right  wing  is  cppuyed .  C,  a  fmall  wood  in  front  of  the 
mountain.  D,  a  line  which  connects  two  fleches  toge¬ 
ther  at  the  foot  of  the  mountain,  where  the  village  of 
W  eilheim  is  fltuated.  E,  a  rivulet,  over  which  are 
thrown  bridges  of  communication,  to  facilitate  an  in- 
tercourfe  between  the  camp  and  the  redoubt  on  the 
hill.  F,  an  eminence  with  a  gentle  declivity,  at  the 
foot  of  which  is  the  village  of  Mansfeld,  furrounded  by 
defiles  and  hollow  roads.  G,  defiles  and  hollow  roads. 
H,  lines  which  run  along  the  circumference  of  the 
heights  about  Weilheim,  forming  a  retrenchment.  I, 
clofe  works.  L,  a  redoubt  which  mafks  the  entrance 
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into  Stemmern.  M,  a  fmall  wood,  cut  down  in  order 
to  have  a  full  view  in  front  of  Stemmern.  N,  a  thick 
wood  which  covers  fome  high  mountains  by  which  the 
left  wing  is  fupported.  O,  an  abattis  which  is  made 
acrofs  the  wood  for  gi eater  fecurity.  P,  infantry 
pickets.  Q,  a  redoubt  on  a  fmall  eminence,  conftru6l- 
ed  for  the  purpofe  of  covering  the  opening  behind  the 
left  wing  of  the  camp.  R,  a  line  of  communication 
from  the  laft  redoubt  to  the  left  of  the  intrenchmenU 
S,  feveral  paffages  30  feet  broad  andclofed  in  bychevaux- 
de-frize,  to  afford  an  opportunity  for  the  cavalry  to  ad¬ 
vance,  fliould  the  enemy  be  foiled  in  his  attack  againft 
any  part  of  the  works.  X,  the  infantry  and  cavalry 
encamped  behind  the  retrenchment  3  the  infantry  in 
the  firft  line,  and  the  cavalry  in  the  fecond.  U,  X,  Y, 
Z,  four  roads  behind  the  camp  to  facilitate  the  retreat 
of  the  army,  fliould  it  be  preffed. 
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Fig.  2.  and  3.  reprefent  an  intrenched  camp  with  in- Fig.  2,  5, 
undations  in  front.  Fig.  1.  a  b,  two  dykes  40  paces 
long,  5  broad,  and  as  many  high.  CD  two  rows  of 
flakes  from  4  to  5  inches  thick.  E,  the  coffin  formed 
by  means  of  flakes  filled  up.  It  is  8  feet  broad.  F, 
the  adjacent  country,  inundated  by  the  rivulet  being 
forced  out  of  its  current  by  the  laft  dyke  and  by  a  and  £ 

G  and  H,  the  outlets  which  the  rivulet  feeks,  to  con¬ 
tinue  its  courfe.  I,  fmall  creeks  or  ends  of  ditches  dug 
about  the  ground.  Fig.  3.  reprefents  the  current  of  a 
rivulet,  with  a  dyke  to  occafion  inundations.  Camp,, 
with  the  feveral  dykes  in  front,  which  are  calculated  to 
produce  inundations.  The  fpaces  between  thefe  dykes 
are  called  coffins,  viz.  1,  2,  3,  4,  5.  ^ 

We  have  mentioned  the  works  by  which  field  pofts  Conftmc- 
are  fortified,  and  which  are  ufually  called  redoubts .  Astion  rc~ 
the  conftru£t ion  of  redoubts  is  generally  a  work  of  the  d0111*5, 
moment,  and  falls  within  the  province  of  the  command¬ 
ing  officer  of  a  detachment,  it  is  proper  that  we  fliould 
here  deferibe  the  moft  ufeful  and  expeditious  methods 
of  railing  fuch  works.  Thefe  methods  are  illuftrated  by  plat. 
the  plans  in  the  upper  part  of  Plate  DL.  dL.* 

Fig.  I.  fhows  the  plan  of  the  ordinary  fquare  redoubt  -pis  r 
which  is  conftru&ed  in  the  following  manner :  When 
a  proper  fpot  has  been  chofen,  a  line  a  AE  is  drawn  of 
a  fufficient  length,  and  at  one  extremity  a  is  drawn  a  C 
perpendicular  to  it.  Then  from  a  towards  C  and  E  arc 
fet  off  the  dimenfions  propofed  for  each  fide  of  the  para¬ 
pet  within  the  fort,  allowing  2  or  2-J  fathoms  for  30 
men,  4  fathoms  for  50,  and  fo  in  proportion  for  a  greater 
number.  Thefe  lines  being  afeertained,  a  picket  is 
placed  at  C,  with  a  cord  attached  to  it,  and  with  the 
length  a  C  is  deferibed  an  arch,  and  from  the  point  E, 
with  the  fame  diftance,  another  arch  is  deferibed,  inter¬ 
fering  the  former  in  F. .  Then  joining  EF  and  CF, 
the.  fquare  forming  the  inner  parapet  is  completed. 

Within  this  fquare,  at  the  diftance  of  2  or  3  feet,  is  de¬ 
feribed  another  fquare  I,  L,  M,  N,  having  its  fides  pa¬ 
rallel  to  thole  of  the  former.  This  marks  the  breadth 
of  the  banquette,  where  the  men  are  to  be  drawn  up. 

Again,  on  the  outfide  of  the  firft  fquare  at  about  8 
or  9  feet,  diftance  is  drawn  a  third  fquare  O,  P,  O,  R, 
determining  the  outer  fide  and  thicknefs  of  the  para¬ 
pet.  This  thicknefs  is  only  calculated  to  refill  mufket 
balls  3  as,  if  it  is  to  Hand  againft  cannon,  it  fliould  be  at 
lead  18  feet.  Laflly,  at  rather  a  greater  diftance  from 
this  third  fquare  is  drawn  a  fourth  S,  T,  V,  X,  marking 
the  breadth  of  a  ditch  that  is  to  furround  the  redoubt. 
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The  lines-being  finiffied,  fofcines  or  faggots  of  bruffi- 
wood  are  to  be  laid  between  the  two  innermoft  fquares, 
as  a  foundation  to  fupport  the  earth  of  the  banquette  ; 
a  fecond  range  is  laid  on  the  lines  AB,  GH,  to  lupport 
the  infide  of  the  parapet,  and  a  third  on  the  fquare 
O,  P,  Q,  R,  to  ftrengthen  the  outfide  of  the  parapet, 
leaving  a  fpace  through  all  the  fofcines  to  The  ditch,  on 
the  tide  lead  expoled  to  the  enemy,  as  at  B,  for  an  en¬ 
trance.  It  is  fometimes  convenient  to  make  this  en- 
traice  take  a  winding  direct  ion,  as  is  ffiown  at  T, 
Fig  %.  fig.  2. 

Fig.  3.  exhibits  a  fe&ion  of  thefe  works,  where  AB  is 
the  oreadih  of  the  ditch  at  the  top  ;  MN  its  breadth  at 
the  bottom  ;  FN  its  flope,  on  a  line  with  the  outfide  of 
the  parapet,  called  the  fcarp,  and  GM  its  {lope  towards 
the  open  country  called  the  counterfcarp .  AL  and 
ID  reprefent  the  fofcines  forming  the  outer  and  inner 
Hopes  of  the  parapet,  the  interval  between  them  being 
filled  with  earth  trodden  down  hard.  At  E  is  the 
banquette.  DC  is  the  thicknefs  of  the  parapet  below, 
and  IL  its  thicknefs  above*  which  forms  a  (lope  for  the 
more  convenient  firing  of  mufketry.^ 

In  this  fquare  redoubt  it  is  evident  that  the  men  muft 
fire  ftraight  forward  in  lines  perpendicular  to  the  fides 
of  the  fquares,  as  in  fig.  4.  As  it  is  often  of  great 
confcquence  that  the  dire&ions  of  firing  ffiould  crofs 
each  other,  the  better  to  flank  the  enemy,  the  banquette 
is  fometimes  formed  with  angles,  as  in  fig.  5.  fo  that  the 
men  may  {land  two  together  in  little  redans.  As,  however, 
fuch  a  conflrudlion  takes  up  too  much  time  and  labour 
for  ordinary  occafions,  M.  Le  Cointe  prefers  a  circular 
redoubt,  fuch  as  is  reprefented  at  fig.  6.  where  the  men 
may  fire  from  every  part  of  the  circumference.  The 
conflru&ion  of  fuch  a  redoubt  is  extremely  fimple,  and 
differs  only  in  its  firft  flep,  viz.  deferibing  the  concentric 
circles,  which  is  done  with  a  cord  fattened  at  one  end 
by  a  picket  at  a  central  point  C. 

The  ftrength  of  the  redoubt  will  be  much  increased, 
if  the  ditch  can  be  filled  with  water,  as  by  turning  into 
it  the  ftream  of  a  rivulet.  See  Q,  fig.  7.  If  the  ground 
be  uneven,  fo  that  the  water  will  not  run  equally  into 
every  part  of  the  ditch,  dams  muft  be  raifed,  as  C,  to 
keep  up  the  water  in  the  higher  parts,  whence  it  may  run 
to  the  lower,  after  the  former  are  full. 

Fig.  7.  reprefents  a  plan  of  the  fquare  redoubt,  with 
a  wet  ditch,  when  completed.  A,  the  inner  ground  of 
the  redoubt ;  B,  the  bottom  of  the  ditch;  CDE,  the 
dam  of  earth  ;  Fa  dam  of  boards,  planks  or  fafeines  ; 
G  the  upper  part  of  the  redoubt,  made  with  fafeines  or 
with  earth  thrown  out  of  the  ditch  ;  H,  the  lower  part 
of  the  redoubt  cut  into  the  earth  5  I,  the  berme  or  fpace 
left  at  the  outer  bottom  of  the  parapet,  to  keep  up  the 
earth  ;  L,  the  entrance  of  the  redoubt ;  M,  the  infide 
of  the  parapet  ;  N,  the  outfide  of  the  parapet ;  O,  the 
banquette ;  P,  the  glacis  ;  &,  the  river  introduced  to  fill 
the  ditch  with  water. 

Of  detach-  The  attack  and  defence  of  polls  are  among  the  moft 
merits  fent  important  departments  of  what  the  French  call  la  petite- 
to  attack  or^ guerre^  and  in  a  country  where  fortified  towns  are  rare, 
confute  a  confiderable  part  of  field  operations.  We 
{hall  confider  them  rather  more  at  large  than  we  have 
the  preceding  parts  of  military  tadlics. 

When  an  officer  is  detached  either  to  attack  or  to 
guard  a  poll,  he  ffiould  provide  himfelf  with  a  cord  re¬ 
gularly  divided,  for  the  purpofe  of  deferibing  lines,  and 


R. 


Part  L 


Fig.  7. 


defend  a 
poft. 


railing  temporary  tvorks,  and  ffiould  procure  a  fkilful  Military 
and  confidential  guide,  from  whom  he  may  derive  the  ;  ia<^1C£>  P 
requifite  information  refpedling  the  nature  of  the  coun- 
try,  and  the  breadth  and  goodnefs  of  the  roads.  He 
ffiould  difpofe  his  party  in  fuch  a  manner  that  an  ad¬ 
vanced  guard  of  cavalry,  as  A,  fig.  8.  Plate  DL,  Ihould  Fig.  8. 
fet  out  firft,  preceded  by  a  fmall  detachment  of  about  fix 
horfemen,  headed  by  a  corporal,  as  B,  C,  C  ;  two  horfe- 
men  in  the  middle,  and  two  on  each  fide.  While  the 
main  body  is  moving  along  the  principal  road,  as  from 
H  to  F,  a  detachment  of  about  8  or  1  2  horfemen,  ac¬ 
cording  to  the  ftrength  of  the  corps,  (hou Id  be  fent  about 
50  paces  on  each  fide,  by  way  of  wings,  as  DD ;  and 
from  each  of  thefe  wings  2  men  (hould  keep  50  paces 
farther  out,  as  at  EE,  by  which  means  the  country  will 
be  properly  examined,  and  furprifes  from  the  enemy  pre¬ 
vented.  On  coming  near  a  wood,  as  at  NN,  the  caval¬ 
ry  ffiould  fpread,  the  better  to  fcour  the  outikirts  and 
the  wood  itfelf.  When  the  corps  is  numerous,  the  cavalry^ 
ffiould  be  formed  into  fquadror.s,  as  G,  G,  G,  and  the 
infantry  into  platoons,  as  F,  F,  F,  marching  alternately 
along  the  road. 

If,  on  the  march,  the  advanced  guard  come  to  a  crofs 
road,  or  the  entrance  of  a  hollow  way,  as  at  I,  I,  where  it 
is  likely  they  may  be  met  by  a  party  of  the  enemy,  they 
ffiould  immediately  prepare  for  an  attack  ;  and  if  the 
commander  of  the  main  body  >  obfevve  his  advanced 
guard  in  a6lion,  he  ffiould  immediately  draw  off  his  pla^ 
toons  of  infantry,  and  form  them  on  the  fide  of  the  road, 
as  at  L,  L,  L,  or  on  fome  neighbouring  height,  as  at 
M,  M,  that  they  may  be  out  of  the  way  of  the  enemy’s 
cavalry,  and  ready  to  engage  if  occafion  ffiould  re¬ 
quire  it. 

On  the  march  the  party  {hould  carefully  avoid  vil¬ 
lages,  and  rather  halt  or  refreffi  his  men  in  a  wood,  or 
fome  other  concealed  fpot.  27 

The  commander  of  a  detached  party  muft  take  the  On  re:on- 
fafeft  and  moft  effeaual  methods  to  reconnoitre  theno«ring. 
country  through  which  he  is  to  pafs,  without  being  ob- 
ferved  or  fufpefted  by  the  enemy.  The  method  of 
doing  this  recommended  by  M.  Jeney  will  frequently 
fucceed,  and  is  as  follows  :  He  fuppofes  himfelf  with  his 
party  at  Soeft  in  Weftph&lia  A  (fig.  2.  Plate  DLI),  Plate- 
and  the  enemy  pofted  at  Bervick  B,  two  leagues  from  DLI. 
him.  To  know  the  fituation  of  this  place  without  ftir-  Fig. 
ing  from  Soeft,  he  takes  the  map  of  the  country  ;  and 
from  Soeil  as  the  centre,  he  draws  a  circle,  whofe  cir¬ 
cumference  paffes  half  a  league  beyond  Bervick.  He 
draws  a  circle  of  the  fame  fize  upon  a  leaf  of  paper,  to 
make  his  plan,  as  in  fig.  2.  and  then  places  Soeft  in  the 
centre  A,  and  marks  all  the  villages  which  he  finds  in 
the  map  near  the  circumference  upon  his  plan,  with  the 
diftances  and  bearings  as  they  are  reprefented  in  the 
map,  making  ufe  of  a  pencil  to  mark  the  places  DDD, 
fo  as  to  corre£l  the  errors  more  eafily  which  the  map 
may  have  led  him  to  make. 

Having  thus  formed  his  plan,  with  a  fcale  of  two 
leagues,  he  goes  to  the  burgomafler  of  the  town  of 
Soeft,  where  he  caufes  fome  of  the  moft  intelligent  inha¬ 
bitants  to  come,  and  fpeaking  to  them  freely  and  openly, 
induces  them  to  communicate  all  the  information  for 
which  he  has  occafion. 

The  better  to  conceal  his  defigns,  he  begins  his  re¬ 
connoitring  by  Brocklmfen,  a  village  diftant  from  the 
enemy.  He  afks  the  diftance  from  Soeft  to  Brockhu- 

fen ; 


Part  I. 


w 


Military 

Tallies. 


23 

Attack  of 
pofa. 


fen ;  IF  they  fay  It  Is  a  league  and  three-fourths,  he  cor- 
redls  the  diftance  of  his  plan,  which  made  it  two  leagues; 
then  he  informs  himfelf  of  all  that  is  to  be  found  on  the 
road  from  Soeft  to  Brockhufen,  chapels,  houfes,  woods, 
fields,  orchards,  rivers,  rivulets,  bridges,  mills,  Sec.  If 
they  fay  that  a  league  from  Soeft  they  pafs  the  village 
of  Kinderking,  he  marks  that  place  upon  his  plan.  He 
alks  if  the  road  from  Soeft  to  Kinderking  be  crofted  by 
any  other  road;  if  there  be  any  morafs  or  heath  ;  if  the 
road  be  inclofed,  paved,  or  ftraight ;  if  there  be  any 
bridges  to  pafs,  and  at  what  diftance.  He  takes  care 
to  mark  every  thing  on  his  plan,  forgetting  nothing, 
even  to  mills,  bullies,  gibbets,  gullies,  fords,  and  every 
thing  that  can  be  got  from  their  information  ;  which 
will  probably  be  perfect,  becaufe  one  always  knows 
more  than  another.  He  continues  his  queftions  from 
Kinderking  to  Brockhufen,  and  advancing  by  little  and 
little,  obferves  the  fame  method  on  the  roads  of  the 
other  villages  round,  marked  DDD.  In  this  manner  he 
Cannot  fail  to  acquire  an  entire  knowledge  of  all  the 
places ;  befides,  he  finds  himfelf  imperceptibly  inftrudt- 
ed  in  the  pofttion  of  the  enemy,  by  feeing  the  different 
routes  by  which  he  can  approach  with  the  greuteft  fe- 
curity. 

For  the  attack  of  an  enemy’s  poft,  fuch  men  Ihould 
be  fele&ed  as  are  brave,  cool,  and  experienced  ;  or  if 
the  affair  require  a  corffiderable  number,  the  detach¬ 
ment  ftiould  be  divided  into  platoons,  fome  compofed  of 
picked  men  for  the  real  attack,  and  others  of  ordinary 
foldiers  for  feints.  The  men  ftiould  be  provided,  be¬ 
fides  their  arms,  with  fuch  inftruments  as  may  be  ne- 
ceffary  for  pulling  doxvn  or  fealing  the  enemy’s  works, 
fuch  as  {hovels  and  pickaxes  for  fafeine  para^“ts  ;  hatch¬ 
ets  or  pallifadoes,  for  chevaux  de  frize,  and  fealing  lad¬ 
ders  for  ftone  or  brick  work.  Having  made  the  proper 
difpofition  for  his  attack,  and  procured  the  neceffary 
guides,  the  commander '  of  the  detachment  ftiould  fet 
out  in  the  night,  fo  as  to  be  at  the  place  of  attack 
two  or  three  hours  before  daybreak,  taking  care  to 
march  with  as  little  noife  or  parade  as  poflible. 

If  the  poft  to  be  attacked  be  an  ordinary  redoubt, 
fuch  as  we  have  deferibed  in  N°  25.  on  hearing  the  fig- 
nal  previoufly  agreed  on,  all  the  divifions  are  to  rife  at 
once  from  the  place  where  they  ftiould  have  lain  con¬ 
cealed  ;  the  firft  ranks  ftiould  leap  into  the  ditch,  and 
foon  after  the  fecond  ftiould  follow,  and  both  together 
aftift  in  undermining  the  angles  of  the  fcarp,  or  cutting 
away  the  flakes  which  may  impede  their  progrefs.  If 
the  parapet  be  faced  with  ftone  or  brick  work,  care 
ftiould  be  taken  that  the  ladders  be  not  too  fhort,  and 
great  expedition  ftiould  be  ufed  in  mounting  them,  and 
efpecially  in  following  the  leading  men  in  the  aftault, 
if  they  ftiould  be  knocked  down  by  the  fire  of  the  ene- 
my. 


Should  the  ditch  be  filled  with  water,  and  too  deep 
to  be  waded,  it  may  be  croffed  on  temporary  bridges 
made  of  planks,  fupported  on  empty  cafks,  or  the  ditch 
may  be  filled  up  with  calks  full  of  earth.  If,  as  often 
happens,  the  ground  be  obftrudled  w*th  caltrops,  thefe 
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mud  be  fwept  away  by  dragging  trees  with  their  leaves  Military 
and  branches  over  the  ground  (a).  ,  ra(^lcs‘  a 

In  attacking  polls  of  conliderable  magnitude,  fuch 
as  villages,  it  is  belt  to  divide  the  attack,  and  to  make 
a  feint  on  thofe  parts  which  feem  bell  defended,  while 
the  true  attacks  are  referved  for  thofe  fituations  which 
feem  molt  difficult  of  accefs,  and  where  confequently, 
the  enemy  is  lead  upon  his  guard.  As  foon  as  part  of 
the  village  has  been  carried,  fome  divilions  of  the  de¬ 
tachment  ftiould  haften  to  ftrengthen  their  polition,  by 
poffeffing  thcmfelves  of  fome  church,  or  high  ground, 
from  which  they  annoy  the  enemy. 

When  a  poll  is  once  occupied,  if  it  bethought  ofDefenceef 
fufficient  confequence  to  retain  it,  the  b?ft  methodsPofts* 
Ihould  immediately  be  taken  to  protedl  it  againft  an  at¬ 
tack  of  the  enemy.  The  infantry  to  remain  under  arms  in 
the  middle  of  the  place,  the  cavalry  to  patrole  without, 
while  the  commanding  officer,  efcorted  by  a  dozen 
horfemen,  goes  to  examine  the  environs  to  make  his 
arrangements ;  having  fent  feveral  fmall  detachments 
before,  to  cover  him  in  time  of  reconnoitring. 

Having  remarked  the  places  proper  for  his  guard, 
defence  and  retreat,  as  well  as  the  dangerous  ones  by 
which  the  enemy  can  make  approaches  fccretly  to  fur- 
prife  him,  he  Ihould  choofe  the  moll  convenient  in  the 
front*  of  his  poft  to  fix  his  grand  guard  D,  (fig.  1.  Plate  PJafe 
DLL),  which  mull  face  the  enemy.  He  mull  mark 
the  heights  for  this  guard  to  place  tlieir  vedettes  EEEE,  *• 
and  regulate  the  number  according  to  the  exigencies  of 
the  lituation.  In  a  covered  country  you  mull  not  be 
fparing  of  them,  and  muft  reinforce  every  guard.  At 
50  paces  from  the  front  of  the  grand  guard  a  non- 
commiffioned  officer  with  eight  horfemen  Ihould  be  al¬ 
ways  ready  to  fet  out  at  K,  to  go  and  reconnoitre,  when 
the  vedettes  have  obferved  any  party. 

If  the  poft  to  be  defended  be  merely  a  redoubt,  it 
will  be  proper  to  keep  in  readinefs  a  number  of  trees 
cut  down  with  their  branches,  to  flop  up  any  breaches 
made  by  the  enemy’s  Ihot.  The  men  employed  in  the 
defence  Ihould  Hand  in  three  ranks,  the  front  and  centre 
ranks  with  fixed  bayonets,  and  the  third  rank  provided 
with  long  pikes,  fo  as  to  projeft  as  far  as  the  bayonets 
of  the  front  rank.  On  the  enemy’s  approach,  the  men 
Ihould  referve  their  fire  till  the  enemy  come  up  to  the 
glacis,  and  the  rear  rank  ftiould  be  furnillied  wi.h  hand 
grenades,  or  lighted  faggots,  to  throw  among  the  ene¬ 
my,  when  they  attempt  to  fcale  the  parapet. 

In  the  defence  of  a  village  or  fmall  town,  guards 
ftiould  be  polled  at  the  entrance  of  the  principal  ftreets; 
trenches  Ihould  be  cut  acrofs  the  ftreets,  and  cannon 
planted  behind  them,  while  a  detachment  of  cavalry 
ftiould  occupy  the  market  place,  or  broadeft  ftreet,  to 
attack  the  enemy,  if  they  force  an  entrance.  If  the 
advanced  guards  are  driven  in,  they  ftiould  retire  with 
coolnefs  and  deliberation,  defending  tlieir  pods  from 
houfe  to  houfe,  till  proper  fupport  can  be  given  them 
from  the  body  of  the  detachment. 

If  there  be  any  dangerous  place  capable  of  covering 
the  approaches  of  the  enemy  in  the  environs  of  the  poft, 

4  G  2  and 


(a)  The  principal  engines  employed  in  the  attack  of  polls,  are  reprefented  in  Plate  DLV.  to  which  we  fhall 
prefently  refer. 
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Military  and  out  of  the  circuit  of  the  patroles,  there  fhould  be  a 

Tadtics.  guar(j  placed  there,  more  or  lefs  ftrong  according  to  the 
importance  of  the  place,  and  care  fhould  be  taken  to 
preferve  the  communication.  The  guards  and  picquets 
being  placed,  the  detachment  that  was  fent  out  on  the 
roads  muft  be  called  in,  and  then  go  to  work  to  lodge  the 
party  in  the  gardens  that  open  upon  the  country,  and 
the  commanding  officer’s  quarters  \  beating  down  hedges, 
filling  up  ditches,  and  levelling  a  piece  of  ground  large 
enough  to  draw  up  the  whole  corps.  The  horfes  to  be 
put  under  cover  in  barns  contiguous  to  the  gardens  j  but 
in  cafe  there  are  no  baTns,  they  may  fubftitute  ffieds  open 
or  one  fide,  that  the  horfes  may  go  out  together  in  cafe 
of  an  alarm.  The  officers  fhould  occupy  the  houfes  in 
the  neighbourhood  of  the  ffieds,  and  one  of  each  com¬ 
pany  remain  day  and  night  with  the  company,  to  pre¬ 
vent  any  of  the  men  from  entering  the  village  without 
leave,  upon  any  pretence.  The  commanding  officer 
muft  acquaint  the  officers  of  his  having  chofen  the  place 
M  for  the  rendezvous  in  cafe  of  a  retreat  j  which  ought 
to  be  at  fome  diftance  from  the  village,  and  on  the  fide 
he  judges  moft  convenient  for  retiring  to  the  army.  At 
funfet  the  grand  guard  are  to  return  to  the  poft  and  join 
the  picquet,  the  half  of  each  to  mount  alternately  till 
daybreak,  and  then  the  grand  guard  to  return  to  the 
place  which  they  poffeffed  the  day  before.  The  fentries 
and  vedettes  fhould  be  doubled,  and  all  the  paffages  ffiut 
up  with  waggons  placed  in  two  rows,  except  one  for 
Tallying  out  at  in  cafe  of  a  retreat,  made  wide  enough 
for  the  paffage  of  the  patroles  or  the  whole  cavalry. 

The  corporals  of  the  ordinary  guard  fhould  lead  the 
relief  of  the  vedettes  every  hour,  fetting  off  together  ; 
but  when  they  come  to  the  paffage  of  the  poft  A,  they 
muft  feparate  into  two  parties,  the  one  to  the  right  to 
relieve  the  vedettes  BBB,  the  other  to  the  left  for  the 
vedettes  CCC  ;  then  each  of  them  with  the  par¬ 
ties  they  have  relieved  fhould  go  on  at  their  head  a 
quarter  of  a  league  by  the  two  routes  pointed  out  in  the 
plan,  to  examine  the  environs,  fuppofing  an  hour  to 
each.  Befides  this  reconnoitring,  the  captain  of  the 
grand  guard  fhould  fend  two  patroles  in  the  night.  To 
fill  up  the  intervals,  they  fhould  fet  one  about  half  an 
hour  after  the  corporals,  and  make  the  fame  round. 
Mode*of  1°  defenfive  operations  in  an  open  country,  the  forti- 
fortifying  fying  of  a  village  or  a  church-yard  may  often  prove  of 
villages.  importance,  as  fuch  ports  well  defended  may  obftruft 
the  movements  of  the  enemy,  and  give  time  for  a  fuffi- 
cient  force  to  colled!  to  meet  them  in  the  field.  We 
(hall  therefore  defcribe  the  moft  approved  mode  of 
ftrengthening  thefe  pofitions. 

When  it  is  propofed  to  fortify  a  village,  inquiry 
fhould  firft  be  made  refped!ing  the  furrounding  country, 
whether  there  are  woods,  hills,  or  rivers  near  the  vil¬ 
lage,  whether  the  roads  be  acceffible,  whether  provi- 
fions  can  be  eafily  obtained,  &c.  If  the  village  is  to 
be  occupied  as  a  poft  of  defence  merely,  the  woods,  ri¬ 
vers,  ravines,  or  heights,  may  afford  advantageous  out- 
pofts  or  fituations  for  batteries  or  ambufcades  ;  but  if  it 
is  to  be  poffeffed  as  an  advanced  poft  on  the  eve  of  a 
battle,  the  woods  next  the  army  fhould  be  cut  down, 
the  hollows  filled  up,  and  every  thing  removed  which 
may  obftrud!  the  freeft  communication  between  the  vil¬ 
lage  and  the  main  army  •,  while  on  the  fide  of  the  ene¬ 
my,.  every  obftrudlion  by  works,  trees,  &c.  fhould  be 
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thrown  in  the  way  of  his  approach.  The  roads  fhould  Military 
be  broken  up  or  interfered  with  deep  ditches.  Ta<ftics. 

If  there  be  good  hedges  or  deep  roads  parallel  to  the  y  ~  f 
village,  or  in  fuch  a  fituation  as  to  front  the  enemy, 
thefe  will  ferve  as  breaftworks,  and  for  fhelter.  The 
hedges  fhould  be  cut  down  to  within  four  feet  of  the 
bottom,  their  tops  Hoping  towards  the  country,  and 
deep  ditches  fhould  be  dug  in  front.  If  the  roads  are 
deep,  banquettes  or  Jleps  muft  be  thrown  up  next  the 
hedge  to  raife  the  men  to  the  proper  height  for  firing. 

For  want  of  fuch  natural  means  of  defence,  it  will  be 
neceffary  to  throw  up  intrenchments  on  the  fide  next 
the  enemy  and  on  the  flanks. 

Fig.  i.  Plate  DLII.  will  explain  the  method  of  do-  Plate 
ing  this  in  a  village,  under  ordinary  circumftances.  ■DLI1* 
The  village  Hands  in  a  plain,  and  in  front  ©f  the  army,  u 
which  is  diftant  from  it  about  600  paces,  a.  The  front 
of  the  intrenchment  confifts  of  three  fleeches  or  arrows, 
by  Cy  dy  j oined  together  by  lines.  There  are  wolf-holes 
before  the  works  that  cover  the  left  flank  e  :  the  line  g, 
which  croffes  fome  fwampy  grounds,  is  broken  in  feve- 
ral  places  /  j  and  the  grove  of  wood  /,  is  cut  down,  to 
prevent  the  enemy  from  approaching  under  cover  of  it. 

As  the  right  flank,  confifting  of  a  level  plain,  is  more 
expofed  than  any  other  quarter,  in  addition  to  the  works 
made  of  earth,  which  are  thrown  up  at  my  trees  are 
colledfed,  and  heaped  up  in  the  form  of  an  abattis,  n. 

Thefe  are  defended  by  a  difeharge  of  mufquetry  from 
the  intrenchments,  whofe  lines  are  raifed  as  high  as  pof- 
fible  behind  the  growing  hedges  0,  which  inclofe  the 
gardens.  It  has  however  been  judged  neceffary  to  throw 
the  works  up  in  a  forward  pofition  />,  and  to  have  an 
interval  between  them  and  the  hedges,  left  the  houfes 
ffiould  be  fet  on  fire  by  the  enemy,  and  the  troops  be 
expofed  to  it.  Every  thing  is  left  clear  and  open  at 
the  back  of  the  village,  in  order  to  fecure  a  free  inter- 
courfe  with  head-quarters. 

Other  meafures,  however,  muft  be  adopted  in  the 
fortifying  of  villages  which  lie  at  fo  great  a  diftance 
from  the  camp,  that  the  enemy  might  furprife  and  take 
poffeflion  of  them  before  any  fuccours  could  be  fent ;  for 
in  that  cafe,  intrenchments  muft  be  thrown  up  through¬ 
out  the  whole  of  their  circumference.  If,  on  the 
contrary,  one  of  the  wings  of  the  army  ffiould  be  fup- 
ported  by  fuch  a  poft,  it  would  be  more  judicious  to 
put  the  flank  in  a  ftate  of  defence,  and  to  lengthen  the 
works  in  that  quarter,  to  prevent  the  enemy  from  turn¬ 
ing  it- 

If  it  ffiould  be  judged  expedient,  under  the  circum¬ 
ftances  of  the  army  being  cantoned,  to  fortify  a  village 
which  lies  in  a  plain,  other  means  muft  be  ufed  $  for  in 
that  cafe  there  would  not  be  troops  enough  to  defend  it. 

Should  there  be  a  fufficiency  of  men,  intrenchments 
muft  be  thrown  up  in  the  manner  we  have  deferibed, 
and  fleeches  muft  be  adopted  to  cover  them  behind, 
with  lines  to  conned!  the  vacant  intervals ;  but  if  there 
be  a  fcarcity  of  foldiers,  nothing  but  what  is  abfolutely 
neceffary  muft  be  done  j  for  it  is  highly  impolitic  to  at¬ 
tempt  more  than  can  be  eafily  defended.  Under  thefe 
circumftances  you  muft  be  fatisfied  with  erediing  fmall 
works,  or  ufing  barricadoes  to  mafk  the  entrances  j 
here  and  there  likewife  fleeches  muft  be  conftrudted, 
whofe  communication  will  be  kept  up  by  the  garden 
hedges.  If  the  village  ffiould  ftand  on  an  eminence,  it 
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Military  may  fortified  with  more  facility,  and  many  things 
.  la<^*cs‘ .  may  be  omitted,  as  the  natural  filuation  is  itfelf  a  re- 
fpedlable  poft. 

Should  there  be  a  very  great  difproportion  between 
the  extent  of  the  village,  and  the  number  of  men  in¬ 
tended  for  its  defence,  and  the  latter  fhould  be  too 
fmall,  a  part  only  muft  be  fortified,  and  the  remainder 
of  the  houfes  muff  be  fecured  by  lines.  Sometimes  in¬ 
deed  it  is  found  neceffary  to  burn  or  deftroy  them,  to 
prevent  the  enemy  from  approaching  the  fortified  parts, 
under  cover  of  the  buildings. 

But  if  the  garrifon  fhould  not  be  fufficiently  ftrong 
even  to  defend  a  part  of  the  village,  you  muft  be  con¬ 
tented  with  fortifying  the  church  and  church-yard,  or 
the  caftle,  if  there  be  one.  If  any  of  thefe  polls  be 
thought  defenfible,  troops  muft  occupy  them  on  the 
firft  alarm  \  but  this  muft  be  done  in  perfedl  fafety, 
and  without  the  foldiers  being  expofed  to  be  cut  off  on 
their  march.  This  precaution  is  above  all  others  ne¬ 
ceffary  where  villages  are  fo  long  and  open  that  the 
cavalry  may  enter  them  at  every  opening.  On  this  ac¬ 
count  the  ordinary  roads  and  avenues  muft  not  only 
be  obflrudted,  but  the  garden  hedges  muft  be  repaired, 
and  every  opening  muft  be  clofed,  which  may  be  eafily 
done  by  driving  ftakes  into  the  earth,  and  nailing  boards 
acrofs  them,  which  will  prevent  any  fudden  irruption  of 
the  cavalry,  from  which  alone  any  danger  is  to  be  ap¬ 
prehended  on  occalions  of  this  fort  ;  for  the  infantry 
would  fcarcely  advance,  except  by  furprife,  before  the 
garrifon  could  occupy  its  ftation.  If  any  apprehenfions 
are  formed  of  an  attack,  the  foldiers  muft  not  be  abfent 
from  their  poll,  either  in  the  dulk  of  the  evening,  or  at 
night }  they  muft,  on  the  contrary,  be  affembled  in  the 
intrenchments  during  that  period,  to  be  ready  in  the 
neighbouring  houfes,  always  clothed  and  accoutred. 
Method  of  A  church  and  church-yard  afford  an  admirable  poll 
fortifying  of  defence,  efpecially  if,  as  ufually  happens,  they  are 
a  church  feated  on  an  elevation.  In  fortifying  fuch  a  poft,  we 
^ard^1^  l^°uld  firft  block  up  every  road  and  bye  way  leading  to 
*  it,  by  means  of  waggons  or  carts,  with  their  wheels 
1£*2,  taken  off  and  loaded  with  dung  or  earth  5  trees  laid  a- 
crofs,  or  chevaux  de  frize.  The  narrow  paths  may  be 
barricadoed  with  rails,  with  their  points  (landing  up¬ 
wards,  and  a  little  outwards,  having  behind  them  thick 
branches  of  trees,  or  logs  of  wood,  with  a  ditch  in 
front.  Thefe  previous  precautions  being  taken,  the 
doors  of  the  church  fhould  be  pierced  in  feveral  places, 
about  eight  feet  from  the  bottom,  with  holes  large 
enough  to  admit  the  muzzle  of  the  mufquet,  and  plat¬ 
forms  fhould  be  raifed  with  fteps  within  for  the  men  to 
fire  from.  Other  loop  holes  (hould  be  made  at  the  bot¬ 
tom  of  the  doors,  juft  above  the  level  of  the  ground, 
and  a  ditch  muft  be  dug  within,  about  three  feet  deep, 
fo  as  to  admit  of  men  firing  from  thence  through  thefe 
lower  loop-holes.  See  fig.  2.  The  doors  muft  alfo  be 
fecured  by  barricadoes,  confifting  of  pallifades  driven 
feveral  feet  into  the  ground,  and  fet  extremely  thick, 
fome  being  deeper  that*  others,  fo  as  to  leave  fpaces  be¬ 
tween  them  and  the  top  for  loop-holes.  See  a  a9  fig.  3. 
This  barricado  is  technically  called  tambour .  The 

walls  of  the  church  muft  alfo  be  pierced  in  various* 
places  as  diredled  for  the  doors,  fee  fig.  3.  and  ditches 
muft  be  dug  within  them,  and  fcaffolding  eredled  as  be¬ 
fore. 

Again,  on  the  outfide  of  the  church,  a  ditch  is  to  be 
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dug  as  clofe  to  the  walls  as  Is  confident  with  fafety  to  Military 
the  foundation,  about  12  feet  in  breadth  at  the  top,  and  Ta&ics. 
four  in  depth  ;  and  from  the  further  fide  of  this  ditch  ~  f 
the  ground  fhould  be  gradually  Hoped  towards  the  open 
country.  Through  the  main  door  of  the  church  an 
opening  fhould  be  made  about  two  feet  above  the 
ground,  fufficiently  large  to  admit  of  one  man  palling 
through  without  much  difficulty,  fo  that  when  the  church¬ 
yard  becomes  untenable,  the  garrifon  may  retreat  into 
the  church. 

It  muft  not  be  forgotten  to  fecure  the  means  of  a 
crofs  fire.  If  the  church  be  built  in  the  form  of  a  crofs, 
crofs  firings  may  be  eafily  procured  through  the  proper 
loop-holes 9  but  when  this  is  not  the  cafe,  loop-holes  fhould 
be  made  through  every  falient  angle  of  the  building,  or 
tambours,  fuch  as  reprefented  in  fig.  3.  muft  be  formed 
wherever  it  can  be  conveniently  done. 

Men  muft  be  diftributed  in  the  upper  part  of  the 
building.  Thefe  men  will  take  out  the  tiles  or  flates  in 
different  places,  in  order  to  obferve  the  approaches  of 
the  enemy,  and  to  fire  upon  him  when  he  comes  within 
mufket-fhot.  The  lower  windows  of  the  tower  or 
fteeple  muft  likewife  be  barricadoed,  and  have  loop¬ 
holes  made  in  them.  The  pavement  of  the  church  muft 
be  taken  up,  and  the  (tones  or  bricks  be  carried  to  the 
top  of  the  building,  to  enable  the  befieged  to  let  them 
drop  upon  the  enemy,  when  he  gets  fufficiently  near. 

In  order  to  render  the  defence  as  pradlicable  as  poffible, 
you  muft  alfo  Colledl  fome  large  barrels  or  tubs,  and 
keep  them  conftantly  at  hand  filled  with  water,  for  the 
purpofe  of  extinguifhing  any  fire  which  might  break 
out  in  the  church,  or  be  effedled  by  the  enemy’s 
(hells. 

Fig.  4.  fhows  a  plan  of  the  church  and  church-yard  , 
thus  fortified,  a,  a,  a9  a ,  the  wall  of  the  church-yard  ; 
by  Cy  tambour  work  in  front  of  the  entrances ;  d9  the 
church  j  e,  fy  tambour  work  conftrudled  oppofite  the 
doors  )  gy  the  facrifty  or  veftry. 

Connedled  with  the  attack  and  defence  of  pofts  of 
is  the  fubjedt  of  ambufeades,  which  we  muft  now  briefly  cades. 
confider. 

Aambufcads  may  be  formed  in  any  place  where  a 
party  may  lie  concealed,  to  furprife  the  enemy  in  paf- 
fing.  They  are  eafily  carried  into  execution  in  woods, 
hollow  places,  and  large  deferted  buildings  ;  but  the 
placing  of  an  ambufeade  in  any  fltuation  requires  pre¬ 
vious  accurate  information  with  refpedl  to  the  move¬ 
ments  of  the  enemy.  When  the  commander  of  a  party 
has  been  diredled  to  form  an  ambufeade,  to  furprife  a 
convoy  of  artillery,  baggage,  or  provifions,  or  a  body 
of  recruits  going  to  reinforce  the  enemy,  he  fhould  firft 
make  every  neceffary  inquiry  refpedting  the  route  which 
the  enemy  is  to  take  )  the  fituation  of  the  places  neair 
which  he  is  to  pafs,  and  the  poft  to  which  he  is  about 
to  march.  He  muft  alfo  inquire  with  feeming  anxiety 
about  the  roads  which  lead  in  an  oppofite  direction,  on' 
which  he  fhould  feem  more  intent  than  on  his  main 
objedt.  Having  concerted  his  plan,  he  fhould  fet  out 
at  the  head  of  his  detachment  if  poffible,  and  leaving 
his  poft  on  the  fide  oppofite  to  his  true  route,  the  better 
to  conceal  his  defign.  If  the  place  where  he  intends 
to  plant  his  ambufeade  be  not  far  diftant,  lie  fhould  come 
into  his  true  route  about  half  way,  and  there  place  halt 
his  infantry  in  ambufti  to  favour  his  retreat.  But  when- 
the  country  where  he  propofes  going  is  diftant,  and  the 
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march  requires  at  lead  two  nights,  he  mud  conduft  his 
party  by  meandring  from  wood  to  wood,  if  there  be 
any.  He  mud  not  forget  to  provide  neceflary  refrefii- 
ments  for  the  day,  which  mud  be  pafled  in  fome  con¬ 
cealed  place  where  he  may  not  be  perceived,  and  mud 
caufe  three  rations  of  oats  to  be  carried  for  each 
horfe. 

Proper  precautions  having  been  taken  to  guard  any 
crofs  road  or  bridge  that  may  lie  near  the  place  of  am- 
bufcade,  the  commanding  officer  ffiould  take  care  to  be 
at  lead  two  hours  before  the  enemy,  and  to  place  the 
ambufcade  on  that  fide,  by  which,  if  worded,  he  may 
retire  with  the  greated  Hfety. 

Plate  DLIII.  fig.  2,  will  illudrate  the  proper  me¬ 
thod  of  laying  an  ambufcade.  A  reprefents  the  infan¬ 
try  of  the  furprifing  party,  which  ought  to  te  placed  at 
lead  600  paces  behind  B,  the  cavalry,  fo  that,  if  pur- 
fued,  they  may  both  fall  back  to  A,  and  make  good 
their  retreat  to  the  guard  at  the  bridge  or  crofs  road ; 
or  to  another  party  of  infantry  placed  in  ambufli  half 
way.  If  the  ambufcade  be  placed  in  a  nrood,  an  intelligent 
non- com  midi  one  d  officer  (hould  be  cbofen  to  get  upon  a 
high  tree  C,  from  which  he.  can  fee  the  march  of  the 
enemy,  and  give  notice  of  the  mod  eflcntial  circum- 
flances.  The  fird  of  thefe  is  the  feeing  the  advanced 
guard  ;  the  fecond  is  the  approach  of  the  corps,  and 
the  third  is  the  time  when  their  front  is  advanced  as 
far  as  the  ambufcade  B  \  for  which  the  commanding  of¬ 
ficer  (hould  inftru&  the  obferver  what  fignals  he  is  to 
make  from  the  top  of  the  tree,  to  communicate  the  ne¬ 
ceflary  information  without  fpeaking,  which  may  be 
done  by  means  of  a  fmall  cord  D,  of  a  brown  or  green 
colour,  fo  as  to  be  lead  perceptible.  Let  this  cord  be 
placed  as  in  the  plan,  fo  that  no  branch  interrupt  it, 
with  one  end  in  the  hand  of  the  obferver,  and  the  other 
in  the  commanding  officer’s  hand  in  the  ambufcade  B. 

As  foon  as  the  advanced  guard  appears,  the  obferver 
mud  pull  the  cord,  and  the  commanding  officer  caufe 
the  party  to  mount  and  remain  in  deep  filence.  If  by 
a  dratagem,  which  is  pia&ifed  for  particular  reafons, 
the  advanced  guard  is  immediately  followed  by  the 
corps,  which  may  be  eafiiy  known  by  their  being  more 
numerous  than  ordinary,  and  not  followed  by  any  other 
corps,  that  the  commander  may  not  be  deceived  by  the 
enemy,  the  cord  (hould  be  drawn  a  fecond  time,  and 
a  third  time  when  their  front  is  advanced  as  high  as  the 
ambufcade.  At  that  inftant  the  party  mud  ruffi  out, 
and  furioufly  attack  the  flanks  of  their  centre  in  the  fol¬ 
lowing  manner. 

If  the  advanced  guard  E  is  formed  only  of  an  ordi¬ 
nary  number,  they  (hould  be  allowed  to  pafs  *,  and  at 
tbe  approach  of  the  principal  part  or  convoy  F,  the 
chief  to  be  informed  by  tbe  fecond  pulling  of  the  cord. 
At  the  moment  the  head  of  the  convoy  (hall  be  ad¬ 
vanced  as  high  as  B,  the  cord  mud  be  pulled  the 
third  and  lad  time  •,  and  at  this  fignal  the  party  mud 
ruffi  out  without  being  perceived,  and  fuddenly  attack 
the  centre  on  the  flank,  engaging  only  with  their  fwords, 
and  making  fuch  a  noife  as  to  prevent  the  enemy  from 
hearing  the  orders  of  their  officers.  They  mud  difarm 
all  whom  their  bravery  (hall  throw  in  their  way,  taking 
care  not  to  fcatter  or  purfue  too  far,  unlefs  it  be  certain 
that  they  are  fo  far  from  their  army  or  parties,  on  ac¬ 
count  of  which  they  cannot  be  affe&ed  j  for  in  cither  of 


thefe  cafes  they  will  not  fail  to  run  at  the  noife,  arid  di-  Military 
durb  the  retreat.  J  adtics. 

In  all  fecret  expeditions,  great  circumfpe£lion  (hould 
be  ufed,  that  the  party  be  not  feen  or  betrayed :  as  if 
they  be  difcovered  by  the  advanced  guard  before  the 
blow  be  druck,  the  enterprife  mu  t  be  immediately 
abandoned,  and  the  party  retire.  When  the  guide,  or 
any  one  of  the  party  deferts,  and  cannot  be  catched,  a 
retreat  mud  immediately  be  thought  of,  or  the  ambuf¬ 
cade  mud  be  placed  fome  where  elfe  ;  but  to  prevent 
fuch  a  misfortune,  the  officers  (hould  be  charged  to  exa¬ 
mine  frequently  whether  they  have  all  their  men. 

An  ambufcade  (hould  never  be  formed  for  cutting  off 
the  enemy’s  retreat,  as  this  will  drive  him  to  defpair, 
and  make  him  rally  and  attack  the  party  with  defperalc 
refolulion.  There  may  be  an  exception  to  this,  when 
it  is  pretty  certain  that  the  whole  party  of  the  enemy 
may  be  cut  off  or  taken  prifoners,  either  from  the  fmall- 
nefs  of  their  number,  or  from  the  peculiar  fituation  of 
the  place  of  ambufcade. 

Several  ambufeades  (hould  not  be  formed  at  once, 
except  for  the  purpofe  of  feizing  foragers,  in  which  cafe 
they  (hould  be  difpofed  fo  that  the  (entinels  may  fee 
from  one  to  another.  Then  the  fird  guard  which  fees 
the  foragers,  (hould  commence  the  attack,  and  can  foon 
be  afiided  by  the  red  of  the  party. 

In  all  ambufeades,  no  fentries  (hould  be  placed  but 
officers  or  non-commiflioned  officers.  On  downs,  be¬ 
hind  mountains,  or  in  gullies,  the  fentries  {hould  lie  with 
their  bellies  on  the  ground,  and  their  feet  towards  the 
ambufcade,  the  body  covered  w?ith  a  gray  or  green 
cloak,  according  to  the  colour  of  the  ground,  with  their 
Heads  a  little  raifed  and  wrapped  in  a  handkerchief  of 
draw  green  colour,  or  white  in  time  of  fnow,  fo  as  not 
to  be  eafiiy  perceived.  The  number  of  fentinels  can¬ 
not  be  determined,  but  they  (hould  be  difpofed  fo  as  to 
watch  on  all  fides  of  the  ambufcade,  and  dop  every  one 
who  may  inadvertently  approach  too  near.  The  fentries 
(hould  give  notice  of  what  they  difeover  by  geflures,  to 
which  all  the  officers  {hould  be  very  attentive.  In  coun¬ 
tries  where  there  are  no  woods,  vineyards,  or  hedges, 
an  ambufcade  may  be  placed  in  a  field  of  hemp  or  corn, 
or  fome  fort  of  grain,  provided  it  be  high  enough  to 
cover  the  men,  at  lead  with  the  help  of  art.  When 
the  dalk  of  the  corn  is  not  high  enough,  fome  of  the  in¬ 
fantry  mud  be  fet  to  work  w*ith  fpades  and  pickaxes, 
which  they  mud  have  brought  along  with  them,  for  the 
purpofe  of  digging  holes  in  the  field  deep  enough  to 
make  up  for  the  defe&ive  height  of  the  corn. 

An  ambufcade  often  forms  part  of  a  dratagem  for 
bringing  on  an  adlion  with  a  party  of  the  enemy  which  _ 
would  be  fuperior,  were  it  not  for  fome  advantage  of 
this  kind,  as  in  the  following  cafe.  See  Plate  DLIII. 
fig.  I.  Suppofe  the  whole  party  to  fet  out  from  A,pjg  I# 
marching  under  the  conduct  of  a  trufly  guide  by  cover¬ 
ed  ways  at  a  didance  from  the  enemy.  Being  come  to 
the  place  C,  which  ought  to  be  in  the  environs,  and  as 
high  as  the  field  of  battle,  the  infantry  fhould  be  con¬ 
cealed  out  of  the  road  far  from  the  fight  of  paffengers. 

This  mud  be  the  centre  of  correfpondence  with  the 
army  ;  the  rendezvous  of  the  booty,  and  fupport  the  re¬ 
treat  of  all  the  cavalry,  of  which  there  (hould  be  as 
many  detachments  as  there  are  attacks  propofed  to  be 
made.  We  (hall  fuppofe  fix  of  100  men  each,  and  they 
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mud  go  fecretly  by  particular  routes  to  their  refpe&ive 
polls,  E,  D,  F,  G,  H,  I.  Neither  trouble  nor  expence 
fhould  be  fpared  to  procure  good  guides.  Each  detach¬ 
ment  fhould  lie  in  ambuih  half  a  league,  if  necefiary, 
from  the  object  of  the  attack  BKKKK. 

The  noife  of  the  mufketry  in  the  armies  is  to  be  the 
fignal  for  their  irruption  5  and  then  bravery,  intrepidity, 
and  courage  will  give  wings  to  the  people.  The  fecond 
detachment  D  will  glance  imperceptibly  between  the 
villages,  and  fall  like  thunder  on  the  camp  B  ;  and 
while  80  attack  all  whom  they  meet,  the  other  20 
fhould  light  their  torches  at  the  fires  that  are  to  be 
found  everywhere,  and  fpread  the  flames  rapidly  to  the 
draw  of  the  tents.  As  they  cannot  fail  to  have  the 
picquet  of  the  camp  foon  at  their  heels,  they  mull  ftrike 
their  blow  with  all  pofllble  expedition,  without  Hopping 
to  plunder,  being  content  with  the  glory  of  having  ex¬ 
cited  a  general  alarm,  capable  of  confounding  the  whole 
army,  and  contributing  to  the  gaining  of  a  battle. 

At  the  fame  time  that  the  detachment  D  attacks  the 
camp  B,  the  others,  E,  F,  G,  H,  mult  with  equal  vio¬ 
lence  attack  the  villages  K,  K,  K,  K,  which  they  have 
in  front,  doing  the  fame  the  firft  did  in  camp,  except 
that  they  may  feize  as  plunder  every  thing  which  they 
can  conveniently  carry  off,  with  which  thefe  villages 
are  commonly  filled,  feizing  the  belt  horfes,  hamftring- 
ing  others  with  the  ftroke  of  a  fword,  and  fetting  fire  to 
all  the  places  which  contain  the  enemy’s  baggage.  Each 
detachment  fhould  caufe  fome  horfemen  to  advance  be¬ 
yond  the  village,  to  obferve  the  motion  of  the  troops, 
who  will  not  fail  to  run  t-o  their  affiftance.  As  foon  as 
they  perceive  them,  they  mu  ft  make  their  retreat  as  faft 
as  poffible  by  the  routes  which  the  commanding  officer 
has  preconcerted,  and  which  are  reprefented  in  the  plate 
by  the  coarfe  lines.  The  fixth  detachment  I,  in  ambufh 
on  the  fide  of  the  road  leading  from  the  camp,  fhould 
remain  there,  to  feize  all  the  enemy  who  think  of  faving 
themfelves  by  flight. 

When  the  commander  of  a  detachment  finds  himfelf 
obliged  to  abandon  a  poft,  or  that  it  is  not  worth  de¬ 
fending,  it  becomes  necefiary  for  him  to  prepare  for  his 
retreat.  This  is  often  a  difficult  and  dangerous  affair, 
and  requires  much  prudence  as  well  as  bravery  on  the 
part  both  of  officers  and  men.  If  poffible,  he  fhould  re¬ 
treat  on  that  fide  which  forms  a  communication  with 
the  general  bafis  or  line  of  pofts  occupied  by  his  party. 
The  following  obfervations  on  lines  of  retreat,  connected 
with  the  lines  of  operation  deferibed  in  N°  22,  will  be 
found  of  importance. 

A  retreat  on  a  fingle  line  is  a  fault  of  the  utmoft 
magnitude,  for  it  is  evident  that  if  the  army  C  (fig.  8. 
Plate  DXLVI.)  retire  from  it  towards  B,  along  the 
line  AB,  the  enemy  may  fend  befides,  two  corps  a ,  */, 
againft  the  flanks  of  this  army,  which  would  feparate  it 
at  the  point  B,  and  in  this  cafe  it  would  be  furround- 
ed.  Nor  is  this  the  only  difadvantage,  for  all  the  coun¬ 
try  fitualed  to  the  right  and  left  of  the  line  AB,  would 
fall  into  the  hands  of  the  enemy  ;  while,  in  a  retreat,  it 
is  always  a  rule  to  cover  as  much  of  the  country  as  pof¬ 
fible. 

A  concentric  retreat  is  offuch  a  nature,  that  in  an  ex- 
tenfive  pofition  they  fall  back  to  one  more  confined,  fo 
that  the  two  lines  of  operation  at  the  extremities  AB, 
(fig.  9.)  unite  at  the  objeCt  of  retreat  C,  forming  an 
acute  angle,  or  as  at  fig.  iq»  an  obtufe  angle  ;  fuch  a 
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retreat  would  have  no  better  iffue  than  the  former.  The 
fame  difadvantag.es  which  refult  from  retreats  on  a  fingle 
line  would  likewife  attend  this.  There  is  one  circum- 
ftance  which  might  induce  a  general  to  retreat  in  this 
manner,  and  that  is,  with  the  view  of  covering  any  im¬ 
portant  place,  a  capital,  for  example,  by  taking  an  ad¬ 
vantageous  pofition,  which  is  indicated  by  C,  in  the 
figures  ;  the  important  place  required  to  be  covered 
would  probably  be  at  D.  But  neverthelefs  this  meafure 
would  be  ineffectual  if  the  enemy  were  at  all  verfant  in 
the  art  of  war,  and  operated  on  the  flanks  of  the  army 
they  were  purfuing.  The  belt  method  of  covering  a 
country,  which  is  in  our  rear,  is  to  proceed  againfl:  the 
flanks  of  the  enemy  which  is  advancing  ;  and  by  this 
intrepid  and  bold  movement,  to  change  our  defenfive 
operations  into  thofe  of  an  attack. 

A  retreat  conducted  in  parallel  lines,  as  the  bafis  AB,  Fig.  • 
in  four  corps,  1,  2,  3,  4,  or  the  lines  AC,  EG,  FH,  BD, 
is  doubtlefs  better  than  the  concentric  retreats  which  we 
have  juft  conlidered.  In  the  firft  place,  the  country  is 
better  covered  by  means  of  the  parallel  lines  ;  fecondly, 
the  enemy  cannot  fo  eafily  inful t  the  flanks  of  the  re¬ 
treating  army,  provided  that  this  is  in  a  condition  to  per¬ 
form  the  fame  manoeuvre  with  regard  to  them,  and  thus 
obftruCt  their  progrefs ;  laftly,  they  would  be  afraid  of 
advancing  with  too  much  precipitation,  from  the  moment 
their  attention  is  divided  by  the  attempt  which  may  be 
made  againft  them.  But  there  might  be  fomething  ff ill 
better  attending  it,  viz.  to  retire  in  an  eccentric  direc¬ 
tion,  as  we  (hall  fhow  prefently. 

The  excellence  of  parallel  retreats  is  maintained  from 
the  idea  that  they  cover  a  country  better,  and  likewife 
flop  the  progrefs  of  an  enemy,  when  oppofed  in  a  direCt 
line.  Certainly  this  appears  evident  to  the  eye  ;  but 
the  fight  is  often  the  medium  only  of  error.  It  is  the 
ignis  fatuus  which  leads  us  into  the  mire,  and  the  pre- 
fent  inftance  is  a  proof  of  it.  This  opinion  was  not  in¬ 
deed  well  founded  among  our  predeceffors,  and  (fill  lefs 
is  it  fo  among  the  moderns.  We  do  not  now  arreft  the 
progrefs  of  the  enemy,  by  prefenting  ourfelves  to  their 
ilrongefi  part,  viz.  their  front ;  but  on  the  contrary,  by 
intercepting  their  flanks,  vjfich  are  the  weakeft  parts; 
by  haraffing  their  rear  ;  by  menacing  their  provifions 
and  their  communication  with  the  fources  of  their  vigour 
and  power.  It  follows  from  hence,  that  eccentric  re¬ 
treats  are  the  beft.  An  army  (fig.  12.)  who  retires 
from  a,  by  c ,  <f,  <?,  towards  f. \  g,  hy  i,  ky  runs  no  rifk  of 
feeing  the  enemy  advance  in  the  fegment  f,  k  ;  for  he 
would,  by  fuch  a  movement,  be  in^flanger  of  being  fur* 
rounded. 

We  may  lay  it  down  as  a  rule,  that  it  is  effentially 
necefiary,  in  all  retreats,  to  divide  into  different  columns, 
in  order  to  divert  the  attention  of  the  enemy ;  and  it 
is  fully  demonftrated  that  there  is  not  in  war  a  more 
important  maxim.  We  might  fhow  that  this  method 
of  attracting  the  attention  of  the  enemy  to  many  diffe¬ 
rent  points  at  once  is,  properly  fpeaking,  exciting  a  de¬ 
gree  of  apprehenfion  with  regard  to  his  flanks  and  rear. 

But  it  naturally  refults  from  all  that  has  been  faid  rela¬ 
tive  to  the  inutility  of  diverging  offenfive  operations,  as 
well  as  thofe  which  are  directed  by  a  fingle  line,  or  by 
an  acute  angle,  that  eccentric  retreats  are  of  all  others 
the  moft  preferable.  Since  concentric  operations  are 
the  moft  advantageous  in  attacking,  eccentric  ones  muffc 
neceffarily  poJTefs  the  fame  advantages  in  defence  ;  every- 
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,  Ta^icg,  _  walfar(!)  which  are  in  their  nature  and  interefts  contra- 
~v  di&ory. 

In  conducing  a  retreat,  as  in  all  other  field  opera¬ 
tions,  an  army  fhould  affume,  as  the  principal  object,  its 
own  magazines,  and  the  fafety  of  its  lines  of  convoy, 
rather  than  the  army  of  the  enemy  $  and  it  fhould  never 
take  a  pofition  opposite  the  enemy,  but  rather  on  one  fide 

34  of  him. 

$>f  battles.  we  have  hitherto  confidered  military  operations  in 
the  field,  as  they  are  fubfervient,  or  preparatory  to,  that 
moil  important  c«nfequence  of  war,  a  battle.  We  mud 
now  examine  what  are  the  caufes  which  fliould  induce  a 
general  to  hazard  or  avoid  a  battle  \  and  if  he  determine 
on  a  general  adtion,  what  are  the  bed  methods  of  dif- 
pofing  the  troops  under  his  command. 

At  prefent,  adtions  in  the  field  are  didinguifhed  into 
two  kinds,  according  as  they  are  more  or  lefs  general. 
When  the  whole  of  the  adverfe  armies  are  engaged,  it  is 
called  a  battle ;  but  where  only  a  part  of  each  is  con¬ 
cerned,  a  combat .  The  latter  of  thefe,  however  defpe- 
rate,  does  not  in  general  involve  fuch  important  confe- 
quences  as  the  former  j  but  as  in  a  general  engagement, 
the  vanquished  party  ufually  lofe  the  greater  part  of 
their  artillery  and  baggage,  and  are  compelled  to  retire 
and  leave  the  country  behind  them  at  the  mercy  of  the 
vidlors,  a  prudent  general  never  hazards  fuch  Ioffes  with- 

35  out  important  reafons. 

Re  a  ferns  for  WTien  an  army  is  fuperior  to  its  opponents  in  number 

abattle?^  or  difeipline  \  when  difeord  prevails  among  the  chiefs  of 
the  adverfe  army  j  when  a  negledt  of  the  ordinary  pre¬ 
cautions  in  marching,  encamping,  or  other  obvious 
duties,  demondrate  their  incapacity  j  when  it  is  neceffary 
to  relieve  a  confiderable  town  or  pod  that  is  befieged 
by  the  enemy  *,  when  it  is  apprehended  that  the  army 
will  be  difperfed  or  ruined,  without  a  general  engage¬ 
ment  }  when  intelligence  has  been  received  that  rein¬ 
forcements  are  approaching  to  the  enemy,  which  will 
render  him  fuperior  •,  when  the  enemy  has  received,  in 
fome  preceding  adlion,  a  confiderable  check  which  he 
has  not  yet  recovered,  or  when  the  army  whofe  general 
is  thus  canvafling  the  advantages  and  difadvantages  of  a 
battle,  is  in  fuch  a  date,  that  every  thing  ought  to  be 
hazarded  for  its  relief,  the  commander  is  warranted  in 

3 6  giving  battle  to  the  enemy. 

Reafons  for  On  the  contrary,  when  lefs  is  to  be  hoped  for  from  a 
avoiding  a  vjftory  than  feared  from  a  defeat  $  when  the  army  is  in- 
ferior  either  in  number,  courage,  or  difeipline,  to  the 
enemy  *,  when  it  is  in  expe&ation  of  being  reinforced  by 
a  drong  detachment  of  frefh  troops  *,  when  the  enemy  is 
fo  advantageoufly  poded  that  it  would  be  impoflible  to 
bring  him  to  an  engagement  on  equal  terms,  or  to  force 
his  entrenchments  j  or  when  there  is  a  profpedt,  by  tem- 
porifing  and  declining  battle,  of  ruining  the  army  of  the 
enemy  by  difeafe,  famine,  or  defertion,  it  would  be  wrong 
to  place  the  fortune  of  the  campaign  on  the  iflue  of  a 
^  battle. 

Preparation  When  a  general  engagement  has  been  refolved  on, 
for  a  battle,  the  general  is  to  drvife  the  means  of  carrying  it  into 
execution,  fo  as  to  have  the  dronged  prefumption  of 
fuccefs.  He  is  to  arrange,  with  the  officers  of  his  ftaff, 
the  manner  in  which  the  troops  are  to  be  divided  and 
difpofed,  or  what  is  called  the  order  of  battle  j  he  diould 
affign  to  his  fcveral  officers  their  refpe&ive  pods,  and 
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fee  that  copies  of  the  order  of  battle  be  given  to  thofe  Military 
that  have  a  feparate  command.  The  proper  officers ,  la<*hcs’  t 
fliould  take  care  that  the  troops  under  their  command 
be  properly  armed  and  equipped,  and  that  they  are  al¬ 
lowed  time  to  red  and  refrefh  themfelves  before  the  en¬ 
gagement.  The  heavy  baggage,  and  every  thing  that 
might  encumber  the  operations  of  the  troops,  fliould  be 
removed,  and  placed  at  a  didance  under  a  proper  guard. 

A  referve  fliould  be  formed  near  the  park  of  artillery, 
confiding  of  fome  of  the  braved  and  bed  difeiplined 
troops,  headed  by  the  mod  experienced  officers. 

In  time  of  a&ion,  the  commander  in  chief  fliould  be  Circumftair* 
fo  fituated  as  to  be  able  to  iflue  his  orders  with  the  leadces  b<j 
difficulty, 'and  to  obferve  as  far  as  poflible  the  operations 
of  his  troops,  and  more  efpecially  the  effe£b  of  the  firfl  a&ion. 
attack.  Every  other  general  officer  mud  keep  his  own 
dation,  to  dire£t  the  charge  of  the  troops,  or  to  rally 
and  re-form  thofe  which  have  been  routed  and  difperfed. 

When  the  action  becomes  general,  and  is  obdinately 
conteded,  the  commander-in-chief  fliould  diredt  the 
principal  efforts  of  his  troops  againd  that  part  of  the 
enemy’s  line  which  makes  the  greateff  refiftance,  and 
fhould  himfelf  haften  to  this  fpot,  to  animate  his  men 
to  greater  activity  and  exertion  by  his  prefence  and  ex¬ 
hortations. 

The  artillery  of  the  army  fliould  accompany  the  fird 
line,  and  the  remainder  of  the  troops  diould  follow  the 
movements  of  thofe  before  them,  fo  as  to  preferve  the 
proper  didance  between  the  lines,  and  march  with  the 
lead  poflible  diforder  and  confufion.  If  the  fird  line 
give  way,  the  fecond  fliould  march  up  to  its  relief,  and 
either  charge  the  enemy,  or  keep  him  employed  till  the 
fird  line  has  time  to  rally  and  re-form.  If,  however,  as 
often  happens,  the  other  lines  are  druck  with  a  panic  on 
obferving  the  repulfe  of  their  predeceffors,  the  referve 
fliould  be  brought  up,  and  it  is  probable  that  their  cou¬ 
rage  and  refolution  will  reanimate  the  fcattered  troops, 
and  turn  the  fortune  of  the  day.  ^ 

In  forming  the  order  of  battle,  regard  mud  be  paid  Order  0f 
to  the  nature  and  fituation  of  the  place  where  the  battle  battle., 
is  to  be  fought  $  to  the  number  and  quality  of  the  troops 
engaged,  and  to  the  mode  of  fighting  which  is  mod 
likely  to  take  place  during  the  a&ion,  or  to  decide  the 
vidlory.  There  are  two  principal  methods  of  forming 
troops  in  order  of  battle,  the  column  and  the  line.  The 
former  of  thefe  was  mod  in  ufe  among  the  ancients,  has 
been  greatly  recommended  by  Folard  in  his  commen¬ 
taries  on  Polybius,  and  pra&ifed  with  the  mod  brilliant 
fuccefs  by  the  French  armies  fince  their  portentous  revo¬ 
lution.  This  order  of  battle  is  adapted  chiefly  to  cafes 
where  the  activity  of  the  troops  can  be  relied  on,  and 
where  much  bring  with  mufketry  or  artillery  is  not  ex- 
pedled  to  take  place,  and  where  of  courfe  the  affair  is  to 
be  decided  principally  by  the  pike  or  the  bayonet.  It 
is  alfo  well  calculated  for  a  body  of  infantry  who  are  to 
refid  the  attack  of  cavalry.  It  is  obvious  that  from  the 
clofe  arrangement  of  troops  in  column,  this  difpofition 
mud  expofe  them  more  to  the  fire  of  a  line,  and  mud 
endanger  their  being  flanked  or  furrounded  by  an  enemy 
whofe  front  is  more  extended.  The  relative  advantages 
and  difadvantages  of  the  column  and  the  line,  will  be 
more  readily  perceived  by  attending  to  the  following 
principles. 

From  the  order  of  battle  as  a  bafis  are  deduced  many 
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Military  tnftruftive  principles  relating  to  what  are  called  lines  of 
ladtics.  marching  and  lines  offering,  which  conftitute  a  confider- 
~ able  part  of  the  elements  of  modern  ta6lics. 

Principles  '  There  are  as  many  line$  of  marching  arifing  from  the 
of  marching  order  of  battle,  as  there  are  foldiers  in  the  firft  rank  of 
and  firing,  t]le  ]jne  or  column>  anc]  as  the  foldiers  approach  towards 
the  enemy,  thefe  lines  of  marching,  at  lead  in  the  infan¬ 
try,  produce  lines  of  firing.  It  is  the  nature  and  rela¬ 
tive  advantages  of  different  lines  of  marching  and  firing 
that  we  now  propofe  to  confider. 

Let  us  fuppofe  two  lines  of  troops,  A  and  B,  fig.  13. 
extended  oppofite  to  each  other,  of  which  A  is  confider- 
ably  longer  than  B  at  each  extremity,  or,  as  it  is  termed, 
outflanks  it.  It  is  evident  that  B  may  be  furrounded 
by  A,  as  from  the  fuperior  numbers  of  A,  B  may  be 
attacked  in  flank  and  rear.  It  is  therefore  evident  that 
when  the  numbers  are  unequal,  and  the  conteft  is  to  be 
decided  by  firing,  the  greater  number  muft  prevail,  if 
both  are  arranged  in  lines. 

Again,  the  line  AB  (fig.  14.)  being  attacked  by  the 
line  c  d \  the  flank  B  cannot  extend  itfelf  parallel  to  c  d, 
if  this  line  advances  always  in  front  towards  A.  The 
line  attacked  is  furrounded,  and  even  fo  preffed  upon, 
that  they  muft  all  take  flight  towards  A.  If  any  troops 
by  chance  fhould  endeavour  to  form  upon  the  line  ef, 
they  would  not  have  time  j  taken  in  front  and  in  flank 
by  the  enemy’s  fire,  they  could  never  refift  fuch  an  at¬ 
tack.  The  cavalry  would  experience  the  fame  difad- 
vantages  in  a  fimilar  cafe.  Horfemen  attacked  to  the 
right,  to  the  left,  and  in  front,  could  not  defend  them¬ 
felves  *,  the  celerity  of  the  horfes,  no  doubt,  would  en¬ 
able  them  to  deploy  quicker  than  the  infantry  $  but, 
by  the  fame  reafoning,  the  enemy’s  cavalry,  which  is  ad¬ 
vanced  upon  their  flank,  would  likewife  advance  the 
quicker  from  the  point  B,  towards  the  oppofite  wing  A, 
which  a  corps  of  infantry  could  not  poflibly  do.  Thus 
it  would  be  equally  difficult  to  form  the  line  cf\  every¬ 
thing  would  be  overthrown,  and  they  muft  retire  in  the 
greateft  diforder  towards  A.  It  is  hence  clear  that 
every  effort  fhould  be  made  by  an  army  in  line  of  battle, 
to  turn  the  enemy’s  flanks  with  its  front. 

Concentric  lines  of  marching  and  firing  well  exe¬ 
cuted,  are  exceedingly  important.  Hence  it  is  that  a 
fortrefs  muft  yield  when  it  is  befieged,  as  the  fire  from 
the  fortrefs  is  eccentric,  while  that  of  the  befiegers  is 
concentric.  Hence,  too,  forties  from  a  garrifon  rarely 
fucceed,  becaufe  they  are  eccentric  operations. 

When  an  army  is  much  weaker  than  its  opponent,  if 
the  former  be  compelled  to  an  aaion,  it  fhould  throw 
itfelf  on  the  enemies  flanks  ;  and  to  do  this  with  effect 
the  enemy’s  front  fhould  be  kept  occupied,  fo  as  to 
draw  off  his  attention  from  his  flanks.  If  the  line  were 
long,  he  would  have  time  to  convey  all  that  part  oppo¬ 
fite  to  the  fide  attacked,  as  A  (fig.  15.)  into  the  line 
ef,  before  the  attacking  army  e  d  could  entirely  over¬ 
throw  and  repulfe  the  flank  B,  which  would  be  the  ob¬ 
ject  of  their  efforts.  In  this  cafe,  things  would  again 
be  equal  *,  for  an  engagement  in  front  would  take  place, 
the  iffue  of  which  is  always  doubtful.  If,  however* 
they  occupy  the  line  AB,  by  corps  fent  for  that  pur- 
pofe,  as  g  and  h,  while,  with  a  greater  force,  they  at¬ 
tack  in  flank,  then  it  would  be  impoflirble  for  any  part 
of  AR  to  throw  themfelves  into  the  line  ef,  before  ha¬ 
ving  beaten  g  h  ;  and  the  time  would  probably  be  too 
ihort  for  this  operation,  if  cd  puffed  in  front  in  a  vieor- 
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ous  manner.  From  this  it  follows  that  the  army 
AB,  though  the  ftronger,  can  do  nothing  better  at 
this  time  than  quit  the  field  of  battle,  as  it  will  other- 
wife  be  furrounded.  Now,  the  attacking  army  have  no¬ 
thing  to  do  but  to  effect  an  eccentric  retreat  ;  namely, 
to  fall  back  with  the  left  wing  upon  ik,  and  with  the 
right  upon  Im ,  provided  CD  do  not  obftruft  the  paffage  y 
for  in  that  cafe,  the  retreat  of  the  right  wring,  or  of  that 
part  of  the  army  neareft  the  flank  B,  would  be  on  //, 
in  order  to  create  in  the  enemy  c  a  fome  folicitude  for 
his  left  flank  d.  It  is  by  fuch  eccentric  retreats  that 
the  purfuit  of  the  enemy  is  prevented.  They  dare  not 
venture  it,  if  they  do  not  wifli  to  be  taken  in  flank 
themfelves,  and  to  become  in  their  turn  expofed  to  an 
efcalade  and  a  concentric  fire,  and  confequently  a  ter¬ 
rible  havoc.  Eccentric  retreats  in  ta&ics  are  equally 
as  advantageous  as  in  ftrategy.  The  latter  kind  alarm 
the  enemy  with  regard  to  his  lines  of  operation,  and 
confequently  prevent  him  from  advancing  ;  the  former 
make  him  afraid  of  expofing  his  flanks  and  rear,  and 
hinder  him  from  purfuing. 

From  thefe  confiderations  it  appears  that  it  is  no 
great  misfortune  for  an  army  to  be  attacked  in  its  cen¬ 
tre,  and  divided.  If  the  army  be  divided  in  two  at  the 
centre,  it  will  retire  eccentrically  on  e  and/(fig.  16.). 
By  this  movement  it  will  throw  an  obflacle  in  the  way 
of  all  farther  progrefs  on  the  part  of  the  enemy,  who 
has  divided  in  the  middle  the  dotted  line  AB.  It  is 
impoflible  for  the  enemy  cd  to  advance  in  front  be¬ 
tween  e  and  f ;  they  would  take  him  in  flank  on  both 
Tides :  he  muft  therefore  advance  in  front  towards  e  and 
f,  both  at  the  fame  time.  In  this  pofition  e  and/might 
detach  forces  to  the  rear  of  c  d,  and  operate  at  once  on 
its  provifions  and  in  its  country.  It  would  be  fufficient 
for  that  to  fend  fome  corps  from  their  flanks  to  the 
points  A,  B.  It  is  likewife  poflible  for  them  to  ad¬ 
vance  entirely  to  the  left  and  right,  if  they  have  any 
magazines  at  g  and  h,  which  neverthelefs  would  not  be 
expofed  by  the  marching  of  the  flanks  towards  A  and 
B,  and  would  always  be  fhellered  from  the  enterprifes  of 
c  d.  A  third  combination  likewife  would  be  to  attack 
immediately  cd,  which,  from  its  pofition,  would  be  ex¬ 
pofed  on  both  its  flanks.  In  this  laft  cafe,  cd  would 
have  no  other  refource  than  to  operate  on  that  part  of 
the  flanks  e  an df  which  are  oppofite  to  the  points  A,B, 
to  compel  ef  to  retreat,  and  replace  its  front  in  the’di- 
rectfon  of  A,  B. 

It  does  not  require  a  great  body  of  men  to  occupy 
the  front  of  the  enemy,  while  the  reft  of  the  army  at¬ 
tacks  the  flanks.  It  is  beft  done  by  means  of  a  fcattered 
troop,  or  what  the  French  call  tirailleurs,  confiding  of 
light  infantry,  which  are  ufually  inftruaed  in  the  fol¬ 
lowing  manner.  The  troop,  formed  into  two  ranks, 
divides  in  fuch  a  manner  that  there  may  be  a  fpace  be¬ 
tween  the  two,  as  indicated  in  fig.  17.  The  fecond 
rank,  placed  behind  the  intervals  left  by  the  firft,  fecures 
its  flanks.  When  they  attack,  the  fecond  rank,  CD 
paffing  through  the  intervals  of  the  firft  AB,  advances 
to  the  line  EF,  and  fires.  The  great  advantage  arifing 
from  this,  is  that  of  forming  a  more  extenfive  front  thak 
when  they  are  wedged  in  elbow  to  elbow ;  {econdly, 
they  keep  up  a  more  fatal  fire  with  their  mufketry,  be¬ 
caufe  each  foldier,  being  unmolefted  by  the  one  next  to 
him,  aims  better,  and  continues  his  firing  without  in¬ 
terruption  j  thirdly,  a  lefs  number  of  men  is  loft,  becaufe 
4  H  many 
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Military  many  of  tlie  enemy’s  balls  fall  in  the  intervals,  and  are 
lafiics.  ^  confequently  harmlefs  j  but  in  the  following  method  all 
v  thefe  advantages  are  united  in  a  more  eminent  degree. 
Here  the  difperfed  foldiers  do  not  move  in  right  lines, 
Fig.  iS.  but  circularly,  as  reprefented  in  fig.  18.  When  the 
firft  rank  has  fired,  the  men  make  a  little  turn  to  the 
left,  and  run  to  the  place  occupied  by  the  fecond  rank, 
the  men  of  which  advance  rapidly  in  front  to  the  place 
which  the  former  had  quitted,  and  fire,  while  the  other 
rank  is  charging.  Thus,  each  rank  alternately  advan¬ 
cing  and  retiring  in  circles,  a  conftant  fire  is  kept  up 
on  the  enemy,  with  little  hazard  to  the  men.  It  muft 
be  allowed,  however,  that  this  method  will  fucceed  on¬ 
ly  when  the  enemy  hand  firm  )  for  if  they  fly,  the 
former  method  is  to  be  preferred. 

If  the  attacking  army  be  forced  to  retire,  the  tlrall- 
Tig.  ip.  leurs  that  fucceed  them  (lioiild  flop  at  N°  2.  fig.  19. 

inflead  of  proceeding  as  far  as  N®  1.  j  while  thofe  that 
are  already  at  N°  1.  in  retiring  fall  back  farther  than 
N°  2.  thus  each  rank  fucceflively  falling  farther  and 
farther  back,  contefling  every  inch  of  ground. 

It  may  perhaps  be  maintained,  that  it  is  better  in  at¬ 
tack  to  adopt  clofe  order,  becaufe  the  lines  of  firing  be¬ 
ing  more  approximate,  they  can  keep  a  better  fire  )  but 
it  may  be  replied,  that  if  they  are  once  on  the  flanks  of 
the  enemy,  and  fufficiently  near  to  ufe  the  mufket,  it  is 
then  of  little  importance  whether  they  attack  with  clofe 
ranks,  or  en  tirailleurs ,  becaufe  in  either  cafe  the  enemy 
muft  be  beaten  if  they  charge  with  vigour.  In  fuch  a 
pofition,  it  would  be  difficult  to  throw  one’s  felf  in  the 
Fig.  20.  line  ef  (fig.  2C.)  particularly  if  it  be  occupied  in  front, 
as  it  ought  to  be,  and  it  is  neceflary,  that  the  cavalry 
fhould  be  near,  in  order  to  fuftain  this  attack. 

The  retreats  of  the  infantry  intended  to  occupy  the 
Tig.  21 .  front  AB  (fig.  21.),  need  not  be  either  eccentric  or  in 
flank,  the  principal  object  being  to  dire£l  the  attention 
of  the  army  AB  from  his  flanks,  which  it  is  intended  to 
attack  but  thefe  retrograde  movements  muft  be  con¬ 
duced  direCly  upon  If  If  the  retreat  be  ferious,  and 
it  be  really  intended  to  abandon  the  front  AB,  and  to 
prevent  the  purfuit  by  creating  in  the  enemy  a  folici- 
tude  for  his  flanks,  then  the  retreat  fhould  be  executed 
eccentrically  up  g  h. 

Suopofe  an  army  colleCed  in  an  oblique  pofition,  as 
Fig.  22 .  at  CD,  fig.  22.  and  fuppofe  it  is  to  make  an  attack  on 
another  army  AB,  coming  round  upon  its  flank.  This 
manoeuvre  has  been  recommended  by  Folard,  and  was 
praCifed  long  ago  by  Epaminondas,  and  in  modern 
times  by  Frederick  the  Great.  It  is  however  generally 
confidered  as  inferior  to  the  mode  of  attack  illuftrated 
in  fig.  15.  and  AB  might  eafily  avoid  the  danger  by 
moving  along  in  line  towards^  or  taking  the  pofition 
A g.  Indeed  AB  is  itfelf,  by  its  right  wing  A,  in 
fome  degree  enabled  to  aC  on  the  offenfive  againft  the 
left  wing  of  CD,  by  moving  round  in  the  columns  h  i. 
The  confequence  of  this  mutual  manoeuvring  would  be, 
that  CD  takes  AB  on  its  flank  B,  while  it  is  itfelf 
taken  by  AB  on  its  own  flank  C  j  the  two  parts  attack¬ 
ed  will  be  probably  beaten  by  the  attacking  army,  and 
after  the  combat  they  will  both  remain  oppofite  to  each 
other,  though  a  little  obliquely  with  refpeC  to  their 
former  front. 

It  is  not  always  neceflary  to  re-form  the  ranks.  Sup- 
Fig.  23.  P0^  AB  (%•  23‘)  *s  attend  by  the  line  CD,  the  left 


wing  might  run  difperfed  towards  ef  and -there  make  a 
little  turn  to  the  right  at  a  certain  fignal,  return  quick- 
ly,  attack  the  left  flank  D,  and  give  it  a  rolling  fire 
from  three  fides,  before  D,  in  order  to  defend  himfelf, 
could  take  the  form  of  an  axe  ( d'une  hatchs)  D^. 
But,  in  order  for  fuch  an  attack  to  fucceed,  the  enemy’s 
cavalry  muft  not  be  near.  In  cafe  there  be  any  to  be 
apprehended,  the  precaution  to  be  adopted  would  be  to 
form  into  columns.  If,  therefore,  attacks  and  retreats 
take  place  in  this  manner,  and,  above  all,  if  care  has  not 
been  taken  to  fuftain  and  cover  them  with  a  numerous 
cavalry,  the  greater  part  of  the  ta£lical  evolutions  of  the 
infantry  are  rendered  ufelefs.  It  is,  however,  indifpen- 
fably  neceflary  that  the  troops  ftiould  always  know  how 
to  deploy  from  a  column  into  a  line  of  battle. 

Captain  Rofch,  a  Pruflian  officer,  has  difeovered  a 
method  of  deploying,  which  appears  to  be  by  far  the 
eafieft  and  the  beft  yet  known.  During  the  march,  the 
divifions  proceeding  on  the  line  AB  (fig,  24.)  obferve 
the  neceflary  diftances.  As  foon  as  the  divifion  r 
enters  into  the  line  of  dire&ion  AB,  rt  is  commanded 
to  the  right  or  left,  according  Lo  the  fide  which  they 
wifti  to  face  5  the  following  divifion  arrives,  without 
changing  its  ftep,  to  the  very  place  where  the  preced  ng 
one  has  made  its  quart  de  convetfon ,  and  performs  a  fi- 
milar  one  \  the  third,  the  fourth,  and  all  the  reft  follow 
the  example.  Each  divifion  having  thus  traverfed  its 
diftance,  reaches  the  line  of  direction,  when  that  which 
marches  dire&ly  in  front  has  already  made  room. 

This  method  is  a  ftep  further  towards  the  perfe&ion 
of  deploying,  which  is  to  advance  in  front,  for  the  divi¬ 
fion  1  is  obliged  to  make  a  quart  de  converfon  to  the 
left,  before  prefenting  in  front  to  the  line,  whilft,  ac¬ 
cording  to  the  method  of  Captain  Rofch,  this  line  is 
formed  merely  by  a  halt  front.  At  the  fame  time,  a 
converfion  is  a  movement  which  always  requires  many 
paces,  becaufe  it  is  performed  in  the  fegment  of  a  circle. 

In  the  two  methods  of  deploying  reprefented  at  fig. 
24.  and  25.  the  divifions  traverfe  the  two  fmalleft  fides 
of  a  right-angled  triangle  (fee  fig.  25.)  The  Pruflians 
have  introduced  a  method,  in  which  only  the  hypothe- 
nufe  is  deferibed  :  it  is  called  the  adjutant's fep .  The 
adjutants,  who  know  from  experience  the  length  of  the 
front  of  their  battalions,  mcafure  with  the  gallop  of 
their  horfes  on  the  line  of  direClioii,  the  fpace  neceflary 
for  appearing  in  battle  (fig.  26.).  Each  battalion  fe- 
parates  from  the  column,  and  marches  by  the  neareft 
road  to  where  their  adjutants  ftand,  at  the  numbers 
I,  2,  3,  4,  as  intermediate  points  on  the  line  of  direc¬ 
tion  AB.  As  foon  as  the  fir  ft  divifion  arrives  at  the 
adjutant,  it  immediately  deploys  according  to  the  me¬ 
thod  already  deferibed.  If  the  officers  who  rreafure 
the  front  do  not  make  any  great  miftake,  the  march  in 
front  muft  be  executed  much  more  quickly  than  by  the 
preceding  method. 

Let  us  now  examine  the  beft  method  of  throwing 
back  a  wing  into  a  line,  fo  that  it  may  not  be  turned. 
Suppofe  an  oblique  fine  at  c  d  (fig.  27.)  with  a  crotchet 
de  formed  to  prevent  being  taken  by  the  flank  d ;  and 
at  the  fame  time,  to  have  a  line  ready  to  repulfe  every 
attack  which  the  enemy  AB,  might  attempt  cn  the  left 
againft  this  flank.  Such  is  the  firft  modification  which 
this  kind  of  pofition  offers  to  our  examination.  After 
this  line,  en  crochet ,  has  difperfed  every  thing  which  op- 
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Military  pofed  its  progrefs,  it  turn's,  till  it  arrive  at  the  prolonga- 
,  f  tion  of  the  oblique  front  CD,  and  then  takes  the  enemy 

in  flank. 

*  See  Pruf-  At  the  battle  of  Liffa  *,  fome  battalions  of  grenadiers 
fiat  N°  35.  were  placed  at  the  extremity  of  the  right  wing  of  the 
cavalry ;  they  overthrew  the  troops  of  Wirtemburg, 
and  performed  other  effential  fervices.  But  fuch  a  po¬ 
rtion  has  this  defedl,  that  it  offers  a  flank  to  the  enemy, 
which  can  be  enfiladed  by  his  cannon.  This  would 
Fig.  28.  happen  to  cd  (fig.  28.),  as  well  as  d  e ,  if  the  line  AB 
extended  beyond,  and  turned  the  oblique  front  cd.  It 
would  be  poftible,  by  means  of  a  fquare  battalion,  as 
d,  e,f  g,  to  cover  the  flank  which  is  attacking  in  the 
oblique  order,  but  two  Tides  of  this  fquare  would  be  en¬ 
filaded  by  the  cannon  of  the  enemy.  The  defence  of  a 
parallelogram  is  therefore  much  weaker  than  that  of  a 
perfedl  fquare. 

Fig.  29.  Fig.  29.  reprefents  what  the  Pruflians  call  a  cremal /- 
Here,  a  form  extremely  complicated,  and  liable  to  be 
enfiladed  by  the  enemy.  Another  and  ftill  more  com- 
Fig.  30.  plicated  form  of  this  order  of  battle  is  feen  at  fig.  30. 
Fig.  31.  Figs.  3r.  and  32.  reprefent  the  order  of  battle  in  a 
fquare,  a  form  which  is  well  adapted  both  to  ftrength 
and  convenience.  When  it  is  intended  to  reinforce  the 
fquare  battalion  againft  cavalry,  the  third  rank  feparates 
from  the  two  others,  and  forms  by  itfelf  a  lelfer  fquare,. 
within  that  formed  by  the  front  and  centre  ranks. 
When  this  is  done,  if  the  enemy’s  cavalry  fliould  pene¬ 
trate  into  one  of  the  angles  of  the  firft  fquare,  the  inner 
fquare  forms  a  falient  angle  by  converfions  to  the  right 
Fig.  32.  and  left,  as  reprefented  by  the  dotted  lines  fig.  32.  fo  as 
by  a  crofs  fire  to  drive  the  enemy  back  again. 

Many  have  propofed  to  condudl  retreats  in  various 
fquare  battalions  ;  but  it  is  nec chary  that  they  fhould 
he  fmall  fquares,  compofed  at  the  utmoft  of  two  or  three 
battalions  5  and  it  is  requifite,  that  during  the  march, 
whether  by  angles  or  fquares,  they  fliould  obferve  be¬ 
tween  each  other  fuch  a  pofition,  that  the  fire  of  the 
one  flank  fliould  reach  to  the  fides  of  the  other  in  order 
FiS-  33-  to  protea  it.  (fig.  33.  N°  1,  2,  3.).  This  laft  battalion 
3  reaches  the  front  i,  which  laft  performs  the  fame 
fervice  to  the  rear  of  3,  and  to  the  front  of  2  \  2,  on  its 
fide,  prote£l$  the  rear  both  of  i  and  3.  It  would  be  diffi¬ 
cult  in  the  field,  for  thefe  different,  fquares  to  preferve 
fuch  a  compreffed  pofition,  and  they  would  be  in  danger 
of  wounding  or  killing  each  other  by  their  crofs  firing. 
Men  well  experienced  in  war  have,  however,  preferred 
retreats  of  infantry  in  fquare  battalions,  having  the  can¬ 
non  in  the  centre  or  on  the  flanks,  as  reprefented  in  fig. 
Fig-  34*  34*  executing  this  movement,  however,  the  di- 

ftances  are  fcarcely  ever  preferved,  efpecially  when  it  is 
neceffary  for  a  wing  to  deploy  by  a  converfion  during  a 
Fig.  35.  retreat,  fee  fig.  35.  in  order  to  prevent  the  purfuit  of  the 
enemy.  In  every  other  refpedl  thefe  retreats  being  ec¬ 
centric,  are  founded  on  good  principles.  See  N°33. 

When,  after  a  difeharge  of  mufketry,  an  army  has  to 
retire,  this  movement  cannot  be  expedled  to  be  executed 
in  order.  In  this  cafe  a  flight  always  takes  place,  for 
otherwife  there  would  be  no  reafon  for  quitting  the 
field  of  battle.  In  this  fltuation  it  is  neceffary  to  have 
a  line  of  cavalry  behind  the  infantry,  to  fuftain  them  $ 
and  then  it  is  not  fo  bad  as  is  generally  imagined,  to  fly 
haftily  into  the  midft  of  the  cavalry.  It  is  only  necef¬ 
fary  that  this  fcattered  infantry  fhould  re-form  immedi¬ 
ately,  in  the  moft  convenient  place,  in  a  wood,  or  on  an 


elevation  \  and  if  they  return  quickly  to  the  charge,  they  Military' 
will  difplay  more  courage,  than  in  failing  back,  ftep  by  Fadtics.  . 
ftep,  and  lofing  a  number  of  men  \  for  in  the  firft:  in-  * v 
fiance  it  is  a  real  and  ufeful  intiepidity,  but  in  the  fe- 
cond  it  is  nothing.  If  there  be  no  cavalry  to  fuftain 
them  in  an  open  place,  they  mull  then  remain  united, 
or  otherwife  be  cut  in  pieces. 

When  it  is  poftible  to  effedl  a  regular  retreat,  the 
beft  and  eafieft  method  is  to  make  a  half-tum  to  the 
right  with  the  whole  line,  and  to  march  thus,  progref- 
fively  falling  back  5  by  this  means  they  will  fooner 
efcape  from  the  fire  of  the  enemy  than  in  any  other 
manner,  and  the  order  is  much  more  eafily  kept,  which 
is  of  importance,  and  deferves  to  be  properly  appreciated. 

There  is  not  a  more  pitiable  objedl  than  a  fquare  batta¬ 
lion  furrounded  by  tirailleurs ,  (fig.  36.).  All  their  Fig.  3 6, 
ftiot  are  concentric,  and  confequently  eminently  effec¬ 
tive,  while  tliofe  of  the  fquares  are  eccentric,  which 
renders  them  almoft  nugatory.  The  ranks  of  this  un¬ 
happy  fquare  would  foon  be  thinned  by  a  well-dire&ed 
fire,  which  could  not  mifs  its  aim  ;  and  a  battalion,  in 
this  pofition,  would  find  it  impoflible  to  efcape  deftruc- 
tion. 

The  moft  celebrated  modification  of  the  oblique 
front,  is  that  made  by  Frederick  the  Great,  viz.  the 
oblique  attack  in  rounds.  Experience  has  not  yet 
proved  what  there  is  peculiarly  excellent  in  this  manner 
of  attacking  5  and  Captain  Rofch  has  ftiewn  that  it  is 
not  tenable  in  theory.  He  demonftrates  that  each 
echellon  would  be  received  by  the  enemy  with  a  fuperi- 
or  fire  ;  for  the  one  cd  (fig.  37.)  if  it  approach  the  Fig.  37. 
line  AB,  within  mufket  ftiot,  would  be  caught  in  its 
flank  c  ;  which  being  turned,  and  expofed  to  a  fide  fire, 
would  infenfibly  deferibe  an  arch  in  its  rear,  to  have  its 
adversary  in  front.  The  divifion  of  the  line  AB,  which 
in  this  cafe  would  pour  upon  the  flank  c  of  the  echellon , 
c  d,  fuch  a  fatal  fire,  would  be  in  no  way  hindered  by  the 
fecond  ef  which  is  too  far  off  to  fire  5  and,  befides,  the 
firft  two  divifions  of  the  wing  f  dare  not  fire,  at  lead 
not  with  fafetv,  if  the  echellon  were  300  paces  diftant, 
for  fear  of  reaching  them  in  the  flank  c.  Thus,  the  two 
divifions  of  the  line  AB,  which  are  oppofite  to  the  e- 
chellon ,  cd,  would  continue  their  fire  upon  the  fatal 
rank  c,  without  the  leaft  interruption.  If  they  be  not 
mpre  than  50  or  100  paces  diftant,  thefe  inconveniences  ' 
will  not  take  place  ;  but  at  the  fame  time,  the  advan¬ 
tages  which  were  expelled  to  refult  from  an  attack  en 
echellon  will  be  loft.  Thefe  advantages  are,  that,  by 
dividing  the  front,  only  one  part  is  liable  to  be  beaten, 
as  the.  others  would  be  negledled  \  while  on  the  con¬ 
trary,  in  an  oblique  line,  without  any  interruption,  the 
diforder  rapidly  fpreads  through  its  whole  extent.  It 
would  be  poftible,  in  order  to  derive  every  advantage 
from  this  manoeuvre,  to  augment  confiderably  the  fire  of 
the  firft  ichellon ,  as  well  as  the  one  immediately  fubfe- 
quent,  by  doubling  their  lines,  and  leaving  the  others 
weaker.  Hence  it  is  evident,  that  this  mode  of  attack 
is  eligible  only  when  we  are  a- head  of  an  enemy  ftrong- 
er  than  ourfelves ;  for  if  we  have  a  fuperior  force,  it  is 
certain  that  the  moft  energetic  method  would  be  to  at¬ 
tack  at  once  the  adversary  in  front  and  both  flanks. 

There  is  fcarcely  an  inftance  previous  to  the  battle  of 
Marengo,  in  which  a  fecond  line  of  infantry  has  renew¬ 
ed  the  combat,  by  taking  the  place  of  the  firft  which 
has  been  beaten.  If  the  combat  be  continued  with 
4  H  2  bayonets, 
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Military  bayonets,  it  would  be  fufficient  for  a  divifion  of  the  line 
1  t0  ma^e  a  convevfion  on  the  Hank  of  the  tchellon 
c dy  while  they  are  fighting  in  front,  and  overthrow  it 
before  ef  300  paces  diftant,  or  even  the  fecond  line  of 
the  echellon ,  could  come  up  to  a  fiord  it  any  afiiftance. 
Thus,  according  to  all  appearances,  the  line  AB  would 
conquer  all  the  echellons  lbcceftively,  and  this  the  more 
eafily  as  they  would  be  taken  in  Hank  as  foon  as  c  d  is 
obliged  to  fly. 

The  molt  ufeful,  and  in  fa£l  the  only  procefs  for  re¬ 
inforcing  an  attack,  is  to  have  a  fecond  line  of  cavalry 
behind  a  firft  of  infantry  5  in  cafe  of  bad  fuccefs  they  fe- 
cure  and  cover  their  retreat,  and  complete  the  diforder 
of  the  enemy’s  infantry,  if  they  come  to  an  engage¬ 
ment. 

When  the  infantry  is  ranged  en  echiquier ,  a  firft  line 
when  beaten,  may  retreat  by  files  through  the  lines  in 
the  rear,  without  creating  any  diforder  in  the  fecond,  on 
account  of  the  extenfive  fpaces  5  but  it  is  not  the  fame 
with  the  long  phalanx  in  open  order.  The  cavalry, 
placed  immediately  behind  the  infantry,  prote&s  an  at¬ 
tack  much  better  than  if  there  were  between  them  a 
fecond  line  of  infantry  5  for  in  the  firft:  infiance,  there 
would  be  no  hindrance  to  their  haftening  to  the  fuccour 
of  the  runaways,  and  receiving  them  in  their  bofom. 
Hence  there  fiiould  be  only  two  lines,  one  of  infantry, 
and  one  of  cavalry  ;  and  this  is  the  more  important,  be- 
caufe  the  two  lines  of  infantry  cannot  be  ufeful,  except 
in  as  far  as  they  are  beyond  the  (hot  of  the  cannon  5  it 
is  evident,  therefore,  that  they  fhould  be  confidered  ra¬ 
ther  as  a  referve  of  frefh  troops  than  as  a  fecond  line  of 
combatants.  Hence,  the  fupperadded  ftrength  which 
is  fuppofed  to  be  given  to  the  echellons ,  by  double  lines 
of  infantry,  is  quite  illufory. 

Cannons  which  fire  concentrically,  afiifi  greatly  the 
efficacy  of  an  attack  ;  but  this  meafure  may  be  employ¬ 
ed  as  well  for  right  lines  as  for  the  echellons  ;  in  an  at¬ 
tack  of  the  latter  kind,  the  batteries  fiiould  not  be  pla¬ 
ced  before  the  divifion  c.d ,  but  before  efy  to  enfilade 
that  part  of  the  line  AB,  which  would  attempt  to  fall 
back  to  make  a  convevfion,  in  cafe  it  were  attacked  in 
flank  by  c  d. 

It  is  impofiible  to  take  the  enemy. in  flank  by  the  di¬ 
agonal  or  fide-fiep,  executed  during  the  march,  if,  pre¬ 
vious  to  commencing  their  march,  they  are  not  already 
confiderably  by  their  wings  5  for  they  would  completely 
frnftrate  that  fcheme,  if  they  made  direttly  with  their 
flanks  a  movement  to  the  fide.  During  the  fame  time 
they  would  pafs  over  a  more  confiderable  extent  of 
ground  than  with  an  oblique  flep,  becaufe  they  move  in 
a  clireft  line,  and  in  front,  and  obliquely,  both  at  the 
fame  time,  which  would  confiderably  fhorten  their  di¬ 
fiance  5  and  likewife  becaufe  they  march  on  one  of  the 
fides  and  you  on  the  hypothenufe,  which  is  longer.  It 
is  therefore  impofiible  to  fucceed  in  firetcliing  beyond 
the  wings  of  the  enemy,  while  they  are  advancing  in 
front  in  the  order  of  battle,  if  they  know  how  to  con- 
du6t  themfelves. 

There  is,  however,  one  advantage  to  be  noticed, 
which  the  echellons  pofiefs  over  the  uninterrupted  ob¬ 
lique  front,  which  is,  not  expofing  the  flank  to  the  ene¬ 
my  advancing  in  front.  The  echellons  naturally  poflefs 
this  advantage,  while  the  oblique  front  cannot  obtain 
it  without  being  much  more  extenfive  than  the  enemy’s 
front 5  for  the  oblique  line,  formed  into  echellons , 
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changes  into  a  number  of  parallel  lines  by  a  convevfion  Military 
(fig.  38.),  and  they  may,  by  this  movement,  defend 
their  Hanks  againft  the  enemy.  But  Hill  the  beft  way  *FigV  3 g. 
is  to  attack  him  in  his  own  flanks,  whilfi  bis  front  is 
amuied  with  detached  corps,  and  the  columns  fiiould  be 
prepared  for  the  principal  attack  out  of  fight  of  the 
enemy,  in  the  fame  manner  as  an  admiral  adopts  at  a 
confiderable  diftance,  his  meafures  for  gaining  the  wind¬ 
ward  of  the  enemy.  No  manoeuvres  within  cannon- 
fliot,  can  pofiibly  be  attended  with  fuccefs,  if  the  enemy 
be  fkilful. 

Much  ufeful  military  inftru&ion  may  be  derived  from  Lift  of  re- 
perufing  the  accounts  of  the  mofl  celebrated  battles,  de-  markable 
tailed  by  writers  of  ancient  and  modern  hifiory  5  and^att^es* 
we  could  here  enumerate  a  long  lift  of  thefe  engage¬ 
ments,  many  of  which  have  been  deferibed  in  the  hi- 
ftorical  articles  of  this  work.  A  few,  however,  muft 
fuffice.  Of  ancient  battles  we  may  notice  thofe  of 
Marathon*  in  490  B.  C.  5  Plataea,  479;  Leuctra*,*  See  thefe 
371  5  the  Granicus*,  334  5  ArBELA*,  331',  th tarticles. 
Thrafymene  Lakef,  2175  Cannte'*,  216)  ZAMA*,t  See  CW- 
2025  Magnefia J,  190;  Nepheris,  1475  Pharsalia*,^^’ 

48  5  and  Philippi*,  42.  Of  modern  battles,  the  moftjsee  Syria* 
important  are  thofe  of  Hastings*,  A.  D.  1066  5  the ||  See  Ga%~ 
Indus  || ,  1 221 5  Bannockburn  J ,  1314;  CpvESSY*,  13465^- 
Poictiers*,  1356}  Agincourt*,  1415  5  Bofworth**, |  See 
1485  J  Flodden  1513  5  Pavia,  1525;  Narva  ff,  ^/and 
1 700^  Blenheim*,  1704*,  Ramillies*,  1706}  Pul- 405. 

tavaff,  1709;  MALPLAQUET  *,  1709  5  Fontenoy  JJ,**  See 
17455  Prague  and  Colin  |j||,  1757  j  LiiTa  or  Leu- 
then  Hll.17.57  5  Minden, 17595  Freyburg,  17625  Jemappe,^  s*e37^ 
17925  Tirlemont,  1793;  Fleurus,  1 794  5 , Lodi,  1 7965^,  N° 
Zurich,  17995  Ulm,  18005  Marengo,  18005  Aufier-107.  and 
litz,  18055  and  Wagram,  in  1809.  . 

By  way  of  illuftrating  the  modern  French  ta&ics, 
and  more  fully  explaining  what  has  been  faid  on  the 4x4/ 
order  of  battle,  we  (hall  here  give  a  detail  of  the  battle  jji|  See 
of  .Temappes,  in  which  Dumourier  entirely  defeated  Prujfia, 
General  Clairfayt,  by  enticing  him  from  a  lituation^0 
where  he  was  impregnable.  Battle  of 

In  the  beginning  of  November  1792,  when  Dumou-  Jemappes. 
rier  arrived  with  his  army  in  the  vicinity  of  Mons,  he  Date 
found  the  Auftrian  general  Clairfayt  occupying  a  ftrong 
pofition  on  the  heights  near  the  village  of  jemappes, 
where  he  had  entrenched  himfelf,  and  was  defended  by 
nearly  100  pieces  of  cannon.  The  pofition  of  the  Au- 
ftrians  wTas  extremely  formidable.  Their  right  extend¬ 
ed  to  the  village  of  Jemappes,  and  formed  a  fquare  with 
their  front  and  left,  which  ftretched  to  the  caufeway  of 
Valenciennes.  They  were  polled  on  a  woody  moun¬ 
tain,  where  they  had  eredfted,  in  an  amphitheatre,  three 
tiers  of  redoubts.  Their  whole  force  amounted  to  about 
16,000  infantry,  and  3000  cavalry. 

The  army  of  Dumourier  was  much  more  numerous 
than  that  of  Clairfayt,  but  not  fo  well  fupplied  with  ar¬ 
tillery.  The  elevation  of  the  Auftrian  batteries,  too, 
gave  them  fuch  an  advantage,  that  the  French  cannon 
could  produce  but  little  effeft. 

On  the  5th  of  November,  Dumourier  had  fully  re¬ 
connoitred  the  Auftrian  camp,  and,  by  way  of  feint, 
made  an  attack  with  his  infantry  on  the  village  of  Car- 
rignon,  while  he  kept  up  a  brifk  cannonade  on  their 
left.  Towards  evening  the  French  army  encamped  op- 
pofite  to  Jemappes,  with  its  left  wing  extending  to 
Hoojne,  and  its  right  to  Frcmery,  As  Dumourier  re- 
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Military  folved  to  make  a  deciiive  attack  on  the  heights  of  Je- 
,  mappes  the  next  morning,  he  ordered  his  troops  to  aban- 

v  '  don  the  village  of  Carrignon,  which  was  commanded  by 
the  enemy’s  cannon. 

On  the  morning  of  the  6th,  he  ordered  his  artillery  to 
be  advanced  and  difpofed  along  the  front  of  the  line. 
It  was  foon  found,  however,  that  little  was  to  be  done 
with  artillery,  and  that  the  great  object  was,  to  entice 
the  Auftrian  general  from  his  ftrong  pofition,  and  draw 
him  to  the  plain.  For  this  purpofe,  at  noon  of  the  6th, 
the  French  infantry  formed  in  columns,  and  advanced 
with  the  greatefl  fpirit  and  rapidity  to  the  Auftrian  in- 
trenchmsnts.  The  lower  tier  of  redoubts  was  inftantly 
carried ;  but,  as  the  centre  of  the  French  became  en¬ 
dangered,  and  the  Auftrian  cavalry  appeared  defend¬ 
ing  from  the  heights,  and  preparing  to  enter  the  plain, 
with  an  evident  intention  of  flanking  the  French  co¬ 
lumns,  Dumourier  defpatched  the  duke  of  Orleans  to 
lead  thofe  columns  again!!  the  fecond  tier  of  redoubts, 
while  a  detachment  of  chaffeurs  and  huffars  flew  to 
check  the  progrefs  of  the  Auftrian  cavalry.  Some 
fmart  fkirmifhing  between  the  cavalry  on  both  fides  now 
enflied,  and  while  this  diverfion  was  taking  place,  the 
left  divifion  of  the  French  army  poffefled  themfelves  of 
the  village  of  Jemappes,  while  its  centre  obtained  entire 
pofleftion  of  the  fecond  tier  of  redoubts.  In  the  mean 
time  the  whole  of  the  Auftrian  cavalry  had  quitted  the 
heights,  and  engaged  the  French  on  the  plain  below 
Jemappes.  This  was  the  point  to  which  Dumourier  had 
wiflied  to  bring  them,  and  now  the  fuperior  numbers 
and  a&ivity  of  the  French  quickly  decided  the  fortune 
of  the  day.  The  Auftrians  were  routed  at  every  point, 
and  forced  to  abandon  the  field  of  battle,  leaving  5000 
of  their  dead,  with  the  greater  part  of  their  artillery. 
The  lofs  of  the  French,  however,  was  confiderably 
greater,  and  is,  on  good  authority,  eftimated  at  14,000  ; 
but  this  lofs  appeared  trifling  to  Dumourier,  as  by  this 
victory  he  acquired  pofleftion  of  the  whole  of  the  Auf- 
trian  Netherlands. 

The  pofitions  of  the  French  and  Auftrian  forces  in 
this  battle  are  reprefented  in  Plate  DLIV.  1,  The 
centre  of  the  Auftrian  army,  commanded  by  Clairfayt. 

2,  A  part  of  this  army  commanded  by  General  Lilien. 

3, ’  Another  part  under  the  command  of  General  Beau¬ 
lieu.  4,  Redoubts  on  the  heights  of  Jemappes.  5,  Au¬ 
ftrian  intrenchments.  6,  French  columns  advancing  to 
attack  the  intrenchments.  7,  A  battery.  8,  Columns 
of  cavalry.  9,  Columns  attacking  the  eminences  above 
Mons.  10,  Battery  on  the  height  of  Fremery.  11, 
The  wood  of  Frefnee.  12,  The  plain  on  which  the 
French  and  Auftrian  cavalry  were  engaged.  13,  Au¬ 
ftrian  detachment. 

The  columns  N°  9.  were  firft  engaged  ;  and  N°  6. 
having  obtained  fome  advantage,  Dumourier  ordered 
the  battery,  N°  7.  to  be  ere&ed,  by  which  the  redoubts, 
N°  4.  were  filenced.  In  the  mean  time  the  French  ad¬ 
vanced  againft  the  intrenchments,  5,  and  attacked  in 
front.  From  the  left  of  the  French  army,  as  far  as  the 
centre,  the  cavalry  fought  hand  to  hand,  in  the  plain, 
12,  with  the  Auftrian  horfe,  which  was  dreadfully  cut 
up  in  the  wood  of  Du  Frefnee,  II.  The  right  of  the 
Auftrians,  being  totally  routed,  gave  way  and  fell  back 
on  Mons.  The  fuperiority  of  the  French  in  numbers  is 
evident  from  infpefling  the  columns  in  the  plan. 

After  having  dwelt  fo  long  on  that  part  of  military 
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tadtics  which  relates  to  operations  in  the  field,  we  muft  Military 
be  extremely  brief  with  refped  to  the  attack  and  de- ,  Ia(^TC5,  a 
fence  of  fortified  towns.  Indeed  our  principal  objedl  in 
this  part  will  be  to  explain  the  nature  of  a  fiege,  andoffieges. 
the  various  circumftances  that  may  occur,  both  on  the 
part  of  the  befiegers,  and  on  that  of  the  befieged,  ra¬ 
ther  than  to  lay  down  a  fyftem  of  inftrudions  for  either 
party.  With  this  viev/,  we  fhall  firft  enumerate  the 
principal  inftruments  and  engines  employed  in  the  at¬ 
tack  or  defence  of  a  fortiefs,  and  explain  the  nature  and 
conftru&ion  of  the  works  conftrudled  by  the  befiegers, 
either  for  the  purpofe  of  making  their  approaches  to  the 
place,  or  for  undermining  its  walls  or  outworks.  44 

In  Plate  DLV.  are  reprefented  the  principal  inftru- ^fBuments 
ments  employed  in  fieges.  Fig.  1.  is  a  fafeine  for  thef^0^^ 
conftrudlion  of  redoubts  or  temporary  defence  of  a  de-  piate 
tachment.  Figs.  2.  3.  and  4.  exhibit  various  views  of  DLV. 
what  are  called  gabions,  or  cylindrical  cafes  of  wicker  Fig.  1 — 20, 
work,  open  at  both  ends,  for  flicking  into  the  ground,  as 
feen  at  fig.  4.  when  they  are  filled  with  earth,  and  faf- 
cines,  &c.  laid  on  them.  Fig.  2.  is  a  fe&ion  of  the  ga¬ 
bion  ;  fig.  3.  (hews  its  hollow  infide,  and  fig.  4.  is  its 
elevation.  Fig.  5.  and  6.  reprefent  bags  for  holding 
fand,  the  former  empty,  the  latter  full ;  and  fig.  7.  re- 
prefents  the  manner  in  which  they  are  ufually  dilpofed 
for  the  proterftion  of  the  men.  Fig.  8.  is  a  fauciflon,  or 
very  long  clofe  faggot,  for  laying  over  gabions.  Fig.  9. 
is  the  outline  of  a  blind,  which  is  ftuck  into  the  earth 
by  the  (harp  ftakes  at  its  extremity,  and  hides  the  work¬ 
men  frem  the  befieged.  Fig.  10.  reprefents  what  is 
called  a  chandelier,  and  fig.  11.  two  of  thefe  with  faf- 
cines  piled  up  acrofs  them.  Fig.  12.  is  a  cheval  de 
frize  ;  fig.  13.  14.  15.  exhibit  various  views  of  a  inant- 
let ,  or  moveable  blind  placed  on  two  wheels,  ufed  both 
to  prote£I  and  conceal  the  workmen  of  the  befiegers. 

Fig.  13.  is  a  plan  of  the  mantlet  ;  fig.  14.  a  fide  view 
of  it,  and  fig.  15.  a  view  of  its  front  next  the  enemy. 

Fig.  16.  is  a  madrier  or  fereen  with  two  leaves,  move- 
able  on  wheels;  and  fig.  17.  reprefents  a  gate  with 
orgues  or  lattice  work  on  one  fide,  and  a  portcullis  on 
the  other.  Fig.  18.  is  a  hook,  and  fig.  19.  a  fork  ufed 
in  fapping.  Fig.  20.  reprefents  three  caltrops  or  crows 
feet,  ufed  to  fcatter  over  the  ground,  to  prevent  the  ap¬ 
proach  of  cavalry,  by  laming  their  horfes  feet.  For  a 
fuller  explanation  of  thefe  inftruments,  fee  the  feveral 
articles  in  the  general  alphabet.  4^ 

When  a  town  is  about  to  be  befieged,  it  is  firft  invejl-  Of  invert- 
ed ;  that  is,  a  confiderable  body  cf  troops,  ufually  ca-in£* 
valry,  encamp  in  its  neighbourhood,  and  take  pofleftion 
of  all  the  avenues  till  the  army  arrive,  which  is  to  carry 
on  the  regular  operations  of  the  fiege.  4 6 

When  the  army  has  fat  down  before  the  place,  its  lines  °f 
firft  objedt  is,  to  afeertain  the  lines  or  dire£tion  of  * 

works  to  be  thrown  up  for  the  attack  of  the  place. 

Thefe  are  called  lines  of  circumvallatioriy  and  their  di- 
xedtion  is  to  be  determined  by  the  plan  of  the  fortifica¬ 
tion  about  to  be  befieged.  After  afeertaining,  in  the 
manner  explained  under  FORTIFICATION,  the  number 
of  fides  of  which  the  polygon  of  the  place  confifts,  and 
the  length  of  each,  as  well  as  the  radius  of  a  circle  to 
be  drawn  round  the  place,  concentric  with  its  works, 
the  polygon  of  the  circumvallation  is  eafily  deferibed. 

This  being  traced,  the  engineer  takes  011  each  of  the 
extremities  of  its  fides  the  lines  BD  and  BE,  fig.  21.  Fig.  21^ 
each  of  15  fathoms,  and  from  the  points  D  and  E, 

taken. 


6i*  W 

Military  taken  for  the  centre  and  diftance  of  25  fathoms,  he  de- 
.  ra  LCS* t  feribes  two  arcs  cutting  ecch  other  at  F,  whence  are 
drawn  the  lines  FD,  FE,  for  the  faces  of  the  redans 
of  the  line  of  circumvallation  )  thus  are  formed  the  fa- 
lient  parts  EFD  of  this  line,  which  ferve  to  flank  it. 
The  fame  operation  is  performed  on  every  fide  of  the 
^circumvallation,  and  then  the  principal  line  is  traced. 
The  parapet  within  muft  be  fix  or  eight  feet  deep,  and 
without  is  made  a  ditch  parallel  to  all  its  parts,  three  or 
four  fathoms  in  breadth.  The  parapet  of  the  circum¬ 
vallation  will  be  74  feet  high,  and  the  depth  of  the 
ditch  equal  to  the  height  of  the  parapet. 

To  make  the  profile  of  the  circumvallation,  let  AB, 
Fig.  22.  fig.  22.  be  a  line  level  with  the  country,  and  CD  the 
fcale  of  the  profile.  Let  A  be  the  fide  of  the  town, 
and  B  that  of  the  country  5  take  AE  of  fix  feet)  from 
the  point  E,  raife  the  perpendicular  EF,  of  three  feet, 
and  draw  the  line  AF,  which  will  be  the  talus  or  Hope 
of  the  banquette. 

Draw  FG  parallel  to  AB,  three  feet  from  F  to  G, 
and  the  line  FG  will  be  the  breadth  of  the  banquette. 
On  the  point  G  raife  the  perpendicular  GH,  on  the  line 
FG,  44  feet.  Draw  from  the  point  H,  HK  parallel 
to  AB  )  make  HK  74-  feet,  HI,  i-J*  foot  5  draw  GI, 
which  will  be  the  infide  of  the  parapet  of  circumvalla¬ 
tion. 

From  the  point  K,  let  fall  on  the  line  AB  the  per¬ 
pendicular  KM ;  take  KL  14-  foot,  and  draw  IL, 
which  will  be  the  upper  part  of  the  parapet  of  the  line 
of  circumvallation.  Take  MN  equal  to  five  feet,  and 
from  the  point  N  draw  the  perpendicular  NO,  and  fet 
off  74-  feet  from  N  to  O.  Draw  OR  parallel  to  AB, 
making  the  diftance  equal  to  18  feet  from  O  to  R  j  draw 
LN,  and  produce  it  to  P,  and  LP  will  be  the  fcarp. 
From  the  point  R  raife  RS,  perpendicular  to  OR,  or 
parallel  to  ON.  Make  QRzzOP,  and  draw’  QS,  which 
produce  beyond  S,  three  feet  to  V  )  then  take  SX  equal 
to  fix  feet,  and  draw  VX,  and  the  profile  of  the  circum¬ 
vallation  is  completed  )  VQ  being  the  counterfcarp,  and 
"VX  the  glacis. 

At  A  and  A  (fig.  21.)  are  fmall  half  moons  before 
the  gates  of  the  circumvallation  in  the  middle  of  the 

Hate  curtaIns* 

DLVI.  .  Blate  DLVI.  at  fig.  I.  is  reprefented  the  manner 
Fig.  1.  2.  3.  in  which  the  lines  of  circumvallation  were  drawn  at  the 
fiege  of  Philipfhurg  in  1754*  In  thefe  lines  regular 
baftions  were  conftru&ed,  as  feen  in  fig.  2. 

Fig.  4.  and  5.  of  the  fame  plate  reprefent  another  line 
of  circumvallation  drawn  round  the  city  of  Arras,  when 
it  was  befieged  by  the  Spaniards  in  1654.  Before  the 
circumvallation  were  dug  a  great  number  of  holes,  two 
feet  in  diameter,  and  i4-  foot  deep,  in  which  were  fa- 
ftened  flakes  for  obftru&ing  the  approach  of  cavalry. 

While  the  lines  of  circumvallation,  which  are  intend¬ 
ed  to  protect  the  befiegers  from  the  enemy  without,  are 
conftru&ed,  all  materials  neceffary  for  the  trenches  are 
got  ready,  and  the  figure  and  diredlion  of  thefe  are  de¬ 
termined.  If  the  place  be  regularly  fortified,  and  (land 
on  level  ground,  it  is  indifferent  on  which  fide  the  be¬ 
fiegers  commence  their  attack.  Suppofe  C,  fig.  2. 
Plate  DLVII.  to  he  the  place  befiaged,  and  A  and  B 
two  baftions  to  be  attacked.  The  befiegers  begin  with 
indefinitely  producing  towards  the  field  the  capitals  of 
thefe  two  baftions  )  in  like  manner  the  capital  of  the 
Lalf  moon  oppofite  the  curtain  between  thefe  two  ba- 
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ftions  is  produced.  Eight  hundred  fathoms  are  fet  off  Military 
from  the  falient  angles  D  and  E  of  the  covert-way  of  Ta<ftics‘ 

F  and  G.  This  done,  the  lines  DH  and  DI  are  drawn, 
each  equal  to  300  fathoms,  and  about  the  centre  C  with 
the  radius  CH  or  Cl,  is  deferibed  an  arch  produced  be¬ 
yond  H  and  I,  and  on  this  arch  HI  is  conftru&ed  the 
firft  parallel.  Then  on  the  fame  lines  DF,  EG,  are 
taken  the  points  M  and  N,  each  140  fathoms  diftant 
from  H  and  I  )  and  through  thefe  points  M  and  N, 
about  the  centre  C,  is  dtferibed  another  arch,  on  which 
is  conftru&ed  the  fecond  parallel.  This  fecond  arch 
will  cut  the  produced  capital  of  the  half-moon  in  the 
point  L,  which  is  to  be  obferved,  in  order  to  begin 
from  hence  a  trench  which  may  extend  to  the  falient 
angle  of  the  covert-way  before  this  half-moon.  Laftly, 
through  the  points  O  and  P,  the  diftance  of  20  or  25 
fathoms  from  the  angles  D  and  E,  a  third  arch  is  de¬ 
feribed  from  the  centre  C,  on  which  the  third  parallel 
is  conftru&ed.  The  firft  parallel  is  terminated  by  pro¬ 
ducing  the  faces  a  b,  a  b,  of  the  half-moons  1  and  2, 
collateral  to  the  baftions  A  and  B  5  but  the  parallel  is 
extended  15  or  20  fathoms  beyond  the  interfecRion  of 
this  prolongation.  The  fecond  parallel  will  be  lefs  ex¬ 
tended  than  the  firft,  by  about  30  fathoms  on  each 
fide,  and  the  third  lefs  than  the  fecond  by  the  fame  di¬ 
ftance. 

The  trenches  or  approaches  are  now  to  be  traced. 

For  this  purpofe,  the  engineer  takes  a  long  ruler,  and 
lays  it  on  the  point  G,  fo  that  it  may  make  with  the 
produced  capital  EG  of  the  baftion  B,  an  angle  EG3, 
whofe  fide  GS  being  produced,  (hall  meet  no  part  of 
the  co vert- way,  and  lhall  be  diftant  about  10  or  12  fa¬ 
thoms  from  the  angles  to  which  it  approaches  neareft. 

GS  is  taken  of  any  extent,  and  the  ruler  is  put  on  the 
point  S  )  fb  that  it  fliall  make  with  GS  fuch  an  angle 
GSP,  as  that  the  fide  ST  produced  fliall  not  fall  on 
any  part  of  the  covert-way,  but  be  10  or  12  fathoms 
diftant  from  the  moft  falient  parts.  This  fide  is  termi¬ 
nated  in  T  )  and  now  the  angle  STI  is  made,  whofe  fide 
TI  fhould  terminate  at  the  point  I,  where  it  meets  the 
firft  parallel.  The  fame  operation  being  performed  on 
FH,  the  outline  of  the  trenches  is  completed  as  far  2* 
the  firft  parallel. 

Fig.  1.  of  this  plate  illuftrates  the  method  of  con- 
ftrudling  what  are  called  lines  of  countervallation.  Thefe 
are  drawn  nearer  the  town  than  the  lines  of  circumval¬ 
lation,  but  are  conftru&ed  on  the  fame  principles. 

They  are  employed  chiefly  when  the  garrifon  of  the 
place  is  fo  ftrong  as  to  difturb  the  operations  of  the  be- 
fieging  army  by  fallies. 

In  fieges  where  the  gairifon  is  ftrong,  it  is  often  ne-* 
cefiary  to  cut  parts  of  trenches,  as  VV  (fig.  2).  be¬ 
tween  the  fecond  and  third  parallels,  fo  as  to  communi¬ 
cate  with  the  main  trench.  Thefe  parts  of  parallels 
are  denominated  half  parallels ,  or  places  of  arms, 
and  are  conftrudled  in  the  following  manner.  Let  t>t 
ABCDFGMQ  (fig.  1.  Plate  DLV1II.)  be  a  part  of  BLVIII. 
the  trenches,  and  let  AB  be  one  of  the  fides  oppofite  to  Fig*  1. 
the  enemy  5  produce  AB,  fo  that  BE  (hall  be  five  or 
fix  fathoms,  and  in  FG  take  alfo  five  or  fix  fathoms 
from  I  to  L,  which  will  give  the  ends  of  the  trench 
BFLI,  the  ufe  of  which  is  to  cover  the  boy  ace  or  branch 
IOMG,  whereby  the  enemy  will  not  know  the  place 
where  it  falls  into  the  trench  AB,  and  to  make  room 
for  withdrawing  thofe  who  are  in  this  part  of  the  trench¬ 
es. 
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es,  and  that  the  pafiage  may  be  free  at  all  the  angles. 
j  In  like  manner  produce  the  fide  GM  from  M  to  N, 
and  the  fide  IC  from  O  to  P,  and  this  will  give  the 
end  of  the  trench  MNOP,  which  will  cover  the  branch 
DCOQ.  The  fame  is  to  be  done  at  all  the  angles  of 
the  trench.  The  parapet  of  the  trench  being  made  to 
cover  it,  ought  to  change  Tides  alternately.  If,  for  in- 
ftance,  AE,  in  the  preceding  figure,  be  towards  the 
place,  it  is  evident  that  the  fide  GN  wall  be  towards  it 
alfo,  and  likewife  the  fide  CD  \  and  therefore  the  para¬ 
pet  of  the  trench  is  fucceftively  conftrudlcd  from  the 
right  fide  to  the  left,  and  from  the  left  to  the  right. 

Figs.  2.  3.  4.  of  this  plate  reprefent  profiles  of  the  re 
gular  trenches  and  the  places  of  arms,  and  require  no 
particular  explanation. 

In  tracing  the  trenches,  it  is  of  the  great  eft  confe- 
quence  to  aicertam  the  diftance  of  the  extiemity  of  the 
line  of  dire&ion  to  the  top  of  the  falient  angle  of  the 
covert-way.  The  following  fimple  method  of  doing 
this  is  given  by  Vauban.  Let  A  (fig.  5.)  be  the  ver¬ 
tex  of  the  falient  angle  of  the  covert-way,  and  AB  the 
line  of  direction  of  the  trench  whofe  length  is  required. 
At  the  point  B,  draw  BC  perpendicular  to  AB,  to 
which  give  any  meafure,  and  at  the  point  C  draw  CD 
perpendicular  to  BC.  in  CD  take  any  point  E,  and  in 
the  line  of  dire&ion  between  it  and  the  angle  A  place 
a  picquet  G  in  the  line  BC.  Meafure  GC  and  CE, 
and  fay,  as  GC  :  BG  ::  CE  :  AB. 

When  in  carrying  on  the  trenches  towards  the  town, 
the  wrorkmen  begin  to  be  much  annoyed  by  the  fire  of 
the  befieged,  recourfe  is  had  to  what  is  called  Japping, 
which  may  be  thus  explained.  Let  ABC  be  the  part 
of  the  trenches  advanced  to  A  (fig.  6.  Plate  DLVIIL), 
'fo  near  the  town  as  to  render  it  impoflible,  without  evi¬ 
dent  danger,  to  work  any  longer  at  the  approaches,  un- 
lefs  the  men  have  fome  cover  againft  the  fire  of  the 
place  :  and  let  the  branch  AD  be  traced  by  the  engi¬ 
neer,  not  with  a  cord,  as  at  the  opening  of  the  trench¬ 
es,  but  with  fome  pickets,  which  he  has  taken  care  to 
place  in  the  direflion  this  branch  ought  to  have,  to 
ferve  as  a  guide  to  the  workmen.  A  cut  is  made  in  the 
parapet  BA  of  the  trenches,  and  then  the  men  defigned 
to  work  by  fap,  who  are  therefore  called  fappers,  will 
move  forward  through  the  opening  A  fucceftively,  eight 
in  number.  Fig.  7.  of  Plate  DLVIII.  and  fig.  1.  of 
Plate  DLIX.  will  illuftrate  the  mode  of  operation.  The 
firft  fapper  rolls  a  mantlet  before  him,  and  places  a  ga¬ 
bion  on  the  line  AD,  fig.  6.  He  then  makes  a  fmall  ex¬ 
cavation  about  fix  inches  from  the  gabion,  of  about  one 
foot  and  a  half  in  depth,  and  as  much  in  breadth, 
emptying  the  earth  which  he  digs  up  into  the  gabion. 
He  then  pufhes  forward  his  mantlet,  fixes  another  ga¬ 
bion,  and  continues  his  trench  as  long  as  he  is  able. 
He  is  followed  by  a  fecond,  who  widens  the  trench  fix 
inches  in  breadth  away  from  the  gabion,  and  fix  in 
depth.  The  reft  follow  this  fecond,  till  the  trench  is 
made  three  feet  wide,  and  as  many  deep,  and  as  foon  as 
the  gabions  are  filled  with  earth,  fafeines  or  faucilYons 
are  placed  on  their  top,  and  the  fuperfluous  earth  is 
thrown  over  them,  and  on  the  eppofite  fide,  by  way 
of  parapet. 

Cannon  are  made  ufe  of  at  a  fiege  for  two  different 
purpofes  the  firft  to  drive  away  the  enemy  from  their 
defences,  and  the  fecond  to  difmount  their  guns.  To 
produce  thefe  two  effe&s,  the  batteries  ftiould  not  be 


A  R. 

above  the  mean  reach  of  cannon-fhot  from  the  place  5 
that  is,  above  300  fathoms.  Therefore  there  is  no  poffibi- 
lity  of  conftru6ting  them  till  the  firft  parallel  be  formed  ^ 
and  as  the  diltance  of  this  firft  parallel  from  the  place  is 
generally  300  fathoms,  the  batteries  muft  be  on  this  line* 
or  beyond  it,  nearer  the  town.  They  muft  always  be  pla¬ 
ced,  when  the  ground  will  permit,  on  the  produced 
faces  of  the  works  attacked.  Let  Z  be  the  centre  of 
the  place  attacked  (fig.  3.  Plate  DLIX.),  and  the 
trenches  as  well  as  the  parallels  completed.  To  find  a 
proper  pofition  for  erecting  batteries,  produce  the  faces 
AD,  AC,  BE,  BF,  of  the  two  baftions  attacked,  till 
their  prolongation  cuts  the  firft  parallel.  Produce  alfo 
the  two  faces  OM  and  OL  of  the  half-moon  MOL  o£ 
the  front  attacked,  and  the  faces  HG  and  IK  of  the 
two  collateral  half-moons  1  and  2,  to  the  firft  parallel, 
and  ere£t  batteries  on  thole  produced  faces,  as  is  feen  in 
P,  £),  R,  S,  T,  U,  X,  and  Y.  They  are  advanced  be¬ 
yond  the  firft  parallel  40  or  50  fathoms  *,  and  are  parted 
from  the  trenches,  that  they  may  be  ufed  with  greater 
cale  and  convenience,  and  iefs  trouble  to  the  work¬ 
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When  the  works  of  the  befiegers  approach  the  glacis,  Of  tra- 
theykaie  continued  in  a  zig-zag  dire&ion,  by  fiiort  an-verl'eSi 
gular  trenches,  but  from  the  foot  of  the  glacis  they  are 
continued  in  the  following  manner.  Two  fets  of  fap¬ 
pers,  prote&ed  by  their  mantlets,  make  a  fap  on  each 
fide  of  the  ridge  of  the  glacis,  with  a  deeper  ditch  than 
ufual,  and  a  parapet  on  each  fide.  This  is  called  a 
double  fap,  and  has  acrofs  it  traverfes  or  banks  three  fa¬ 
thoms  thick  (fee  Plate  DLX.  fig.  1.),  with  fmall  paf- 
fages  on  one  fide  (fee  fig.  4.)  to  preferve  the  communi¬ 
cation.  Thefe  traverfes  are  conftrudled  fo  near  to  each- 
other,  as  to  be  a  fufficient  cover,  by  their  elevation 
and  diftance,  againft  the  fire  of  the  place.  In  order 
to  guard  againft  the  efteft  of  grenades,  on  coming 
within  their  reach,  or  within  14  or  15  fathoms  of  ther 
covert-way,  care  muft  be  taken  to  cover  this  trench 
with  blinds,  or  to  cover  the  upper  part  of  it.  Fig.  1. 
and  2.  of  Plate  DLX.  fhew  this  direfl  trench.  The 
firft  exhibits  the  plan,  and  the  fecond  the  profile,  which 
palfes  over  one  of  the  traverfes.  This  being  done,  and 
the  third  parallel  finifhed  in  the  manner  fuppofed,  they 
advance  from  this  parallel  on  the  glacis  to  each  of  the 
falient  angles  of  the  covert-way  of  the  front  attacked, 
and  begin  with  making  two  or  three  fiiort  turnings,  as 
marked  on  Plate  DLX.  fig.  6.  along  the  ridge  of  the 
glacis,  fo  as  to  occupy  about  one-third  of  it.  Thefe  are 
to  be  made  as  deep  as  is  necefiary,  to  be  a  fhelter 
againft  the  fire  of  the  covert-way  ;  afterwards  they  may 
proceed  direflly  along  the  ridge  of  the  glacis  bv  a  deep 
ditch,  to  the  falient  angle  of  the  covert-way.  M.  Vau¬ 
ban  obferves,  that  if  we  follow  direftly  the  ridge  of  the 
glacis,  this  trench  is  made  without  much  danger  ;  for 
the  palifade  which  is  placed  at  the  falient  angle  of  the 
covert-way,  and  the  other  two  next  it,  do  not  prefent 
direcHy  to  the  ridge,  but  only  oppofite  to  the  faces, 
whe**  at  moft  there  is  only  room  for  one  or  two  fufi- 
leers  to  fee  the  head  of  the  trenches,  and  who  are  eafily 
filenced  by  the  fire  of  the  third  parallel,  which  ought 
to  be  xvell  ferved,  and  likewife  by  that  of  the  ricochet*. 

On  coming  to  the  middle,  or  two-thirds  of  the  glacis, 
two  new  Taps  are  made,  b  b,  ibid,  wh’ch  embrace  both 
fides  of  the  covert-wav,  to  which  thev  a  e  almoft  paral¬ 
lel*  Their  length  is  1 8  or  20  fathoms,  and  about  five' 
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broad.  They  are  covered  at  the  end  with  crochets  and 
winding  traverfes,  which  prevent  the  fire  of  the  covert¬ 
way  from  enfilading  them  eafily. 

In  this  way  is  gradually  effeded  a  lodgement  on  the 
covert-way,  as  is  reprefented  in  fig.  5.  where  AAAA 
is  the  trench,  with  EBJBB  its  traverfes. 

Plate  DLXI.  fig.  5.  reprefents  a  profile  of  thefe 
works,  with  three  banquettes  next  the  trench,  by  which 
the  parapet  is  raifed,  fo  that  the  foldiers  may  fire  over 
into  the  covert-way.  This  work  is  called  by  Vauban, 
the  cavallicr  of  the  trench . 

—  W hen  the  befieged  are  entirely  driven  out  of  the  co- 
the  vert-way,  the  next  thing  to  be  done  is  the  eroding  of 
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batteries,  in  order  to  ruin  the  defences  of  the  place,  and 
to  make  a  breach.  As  it  is  neceffary  for  the  befiegers 
to  make  themfelves  matters  of  the  half-moon  C,  (Plate 
DLX.  fig.  6.)  before  they  can  come  to  the  body  of  the 
place,  which  is  defended  by  part  of  the  faces  of  the  baf¬ 
tions.  A  and  B  oppofite  to  its  ditch,  they  mutt  begin  with 
ereding  batteries  on  the  covert-  way  oppofite  to  thefe  parts. 
They  are  marked  on  the  plan  ee .  Batteries  mutt  alfo 
be  ereded  to  make  a  breach  on  the  half-moon.  But, 
before  they  are  ereded,  it  will  be  proper  to  confider 
what  part  of  the  face  of  the  half-moon  is  to  be  attacked, 
or  what  part  of  the  half-moon  is  to  be  entered.  It  mutt 
not  be  at  its  flanked  angle,  becaufe  an  opening  towards 
the  point  would  not  afford  a  fufficient  fpace  to  make  a 
lodgement  able  to  withftand  the  enemy,  and  the  troops 
would  be  feen  in  their  paffage  by  the  two  faces  of  the 
baftions  by  which  its  flanked  angle  is  defended.  The 
mott  favourable  paffage  is  towards  the  third  part  of  its 
face,  reckoning  from  its  flanked  angle,  becaufe  by  bat¬ 
tering  at  the  fame  time  the  two  faces  near  this  part,  the 
whole  point  of  the  half-moon  may  be  deflroyed,  and  a 
large  opening  made  there  eafier  than  anywhere  elfe. 
Thus  the  batteries  foi  making  a  breach  in  the  half-moon 
C  wall  be  placed  in  d  and  b,  and  will  occupy  almoft 
one-third  of  each  of  the  faces  of  the  half-moon  from  its 
flanked  angle.  Thefe  batteries  are  each  to  confift  of 
four  or  five  pieces  of  cannon.  When  the  faces  of  the 
baflions  A  and  B  are  well  enfiladed  by  iicochet  batte¬ 
ries,  there  will  be  no  further  occafion  for  the  batteries 
cy  e ,.  and  wrhen  the  half-moon  is  taken,  the  faces  of  the 
baftions  A  and  B  may  be  deflroyed,  by  ufing  the  batfee- 
rjes  dy  d,  placing  them  in  the  fituation  of  e ,  e .  Batte¬ 
ries  muft  alfo  be  ereded  to  deftroy  the  flanks  of  the  de- 
mibaftions  in  the  front  of  the  attack  5  and  it  is  evident 
that  they  can  be  placed  nowhere  but  at  1,  1,  on  the  co¬ 
vert-way.  Befides  thefe  batteries,  others  are  ereded  in 
the  re-entering  places  of  arms  of  the  covert-way,  as  in 
h;  and  in  h  they  ferve  to  batter  the  tenaille  when 
there  is  one,  the  curtain,  and  the  faces  of  the  ba¬ 
flions.  Sometimes  they  are  of  mortars  for  throwing 

While  the  workmen  are  employed  in  ending  bat- 
and  paffage  teries  on  the  covert  way,  preparations  are  made  for  paf- 
dltcVof  the  the  half  moon.  This  is  often  a  diffi- 

half-moon.  CU  1  anc*  ^anger°us  undertaking,  as  this  ditch  is  com¬ 
monly  very  deep,  is  well  defended,  and  either  filled  with 
water,  or  in  general  capable  of  being  fo  filled.  The 
defeent  into  the  ditch  is  commonly  effected  by  fubterra- 
neous  paffages  or  galleries,  made  like  thofe  of  miners, 
and  eieded  m  fuch  a  manner-,  that  its  opening  into  the 
ditch  may  be  oppofite  to  the  breach  where  it  is  intend¬ 
ed  to  make  the  affault.  dLhefe  galleries  are  Hoping, 
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and  in  general  there  are  feveral  for  the  fame  paffage. 

The  paflage  is  made  on  each  fide  of  the  faces  of  the 
half  moon.  See  mm,  fig.  6.  Plate  DLXI. 

As  the  bufinefs  of  forming  thefe  galleries  is  liable  to 
be  obftruded  by  mines  from  the  befieged,  the  workmen 
aie  proteded  by  a  guard  of  grenadiers.  At  fig.  1. 

Plate  DLXI.  is  feen  a  plan  of  the  defeent  under  ground, 
and  of  its  opening  into  the  dry  ditch  ;  and  fig.  2.  gives 
a  profile,  of  the  fiime  paffage  5  fig.  3.  gives  a  per- 
fpedive  view  of  the  opening  of  this  defeent,  feen  from 
the  bottom  of  the  glacis,  and  fig.  4.  a  fimilar  view  of 
the  opening  of  the  fame  defeent,  feen  from  the  top  of 
the  breach. 

At  Plate  DLXII.  fig.  1.  is  feen  the  plan  of  the  paf¬ 
fage  over  a  wet  ditch  in  the  open  air  *  that  is  to  fay,  - 

the  gallery  of  which  is  an  open  fap.  A  is  the  opening  of  FiS*  4 
it ;  at  B,  towards  its  opening,  are  feen  the  blinds  laid  on 
its  upper  part,  to  fupport  the  fafeines  with  which  it  is 
covered.  On  thefe  blinds,  at  firft,  is  laid  a  bed  of  faf- 
ciires,  ranged  according  to  the  length  of  the  gallery  : 
over  this  firft  bed  a  fecond  is  laid,  whereon  the  fafeines 
are  ranged  according  to  the  breadth  of  the  gallery,  as  is 
feen  at  B  and  C.  D  is  the  epaulement  of  fafeines, 
wdiich  covers  the  paffage  againft  the  fire  of  the  place 
by  which  it  is  flanked.  E  is  part  of  the  bridge  of  faf¬ 
eines  3  and  F  is  an  elevation  alfo  of  fafeines,  intended 
to  cover  the  head  of  the  work,  and  to  fecure  it  from 
the  immediate  fire  of  the  place.  Fig.  2.  reprefents  the  pro¬ 
file  of  this  defeent  into  the  ditch.  Fig.  3.  gives  its  open¬ 
ing  feen  in  perfpedive  from  the  country  5  and  fig.  4.  its 
opening  into  the  ditch,  alfo  in  perfpedive,  as  it  appears 
from  the  top  of  the  breach. 

The  following  references  will  explain  fig.  5.  of  Plate  Fig*  ■&* 
DLXII.  (i,  cavaliers  of  the  trenches,  b ,  batteries  of 
ftone  mortars,  c ,  batteries  to  breach  the  half  moon  be¬ 
fore  the  hornwork.  d ,  batteries  againft  the  defence  of 
this  half  moon,  e ,  paffages  over  the  ditch  before  this 
half  moon,  f  lodgements  in  it.  g,  batteries  againft 
the  flanks  of  the  hornwork.  h ,  batteries  to  breach  the 
half  baftions  of  the  hornwork.  z,  batteries  againft  its 
curtain.  /,  lodgements  in  the  half  baftions,  and  in  the 
hornwork.  m ,  paffages  over  the  ditch  before  the  re¬ 
trenchments  in  the  hornwork.  n ,  lodgements  in  thefe 
retrenchments.  0 ,  batteries  againft  the  defences  of  the 
collateral  half  moons.  />,  batteries  to  breach  thofe  half 
half  moons,  q,  paffages  over  the  ditch  before  thefe 
works,  r,  lodgements  in  the  fame,  s,  batteries  to 
breach  the  redoubts  of  the  half  moon.  /,  paffages  over 
the  ditch  before  the  redoubts,  u,  lodgements  in  the 
redoubts,  x,  bridge  of  fafeines.  y,  batteries  againft 
the  defences  of  the  baftion  A.  %,  batteries  to  breach 
this  baftion.  B,  paffages  over  its  ditch.  C,  lodgements 
in  the  baftion  A.  D,  lodgements  on  the  border  of  the 
ditch  before  the  retrenchment  of  the  baftion  A.  E, 
paffages  over  the  ditch  before  this  retrenchment. 

There  are  places  which,  without  any  fore-ditch,  have 
lunettes  oppofite  to  the  falient  and  re-entering  angles  of 
the  glacis,  which  are  alfo  enveloped  by  a  fecond  covert¬ 
way  :  fometimes  they  are  vaulted  and  bomb-proof,  as 
at  Luxemburg  $  and  fometimes  they  have  only  a  ditch, 
a  parapet,  and  covert-way.  Thofe  which  are  vaulted 
and  bomb-proof  are  not  eafily  taken,  becaufe  the  rico¬ 
chet  filing  and  the  bombs  can  do  them  no  mifehief.  In 
that  cafe  they  mutt  either  be  turned,  or  be  taken  by 
mines.  A  woik  is  faid  to  be  turned,  when  the  befie- 
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gers  get  between  that  work  and  tbe  place,  and  fo  cut 
off"  their  communication.  Sometimes  the  lunettes  have 
communication  under  ground,  and  then  there  is  fcarcely 
any  other  way  of  driving  out  the  enemy  but  by  mines. 
This  is  tedious,  but  there  is  no  other  remedy.  The 
lunettes  of  the  ditch  are  always  defended  by  branches 
of  the  covert-way,  with  which  they  have  alfo  a  commu¬ 
nication  like  thofe  of  the  lunettes,  A,  A,  Plate 
DLXIII.  fig.  I.  This  plate,  which  reprefents  part  of 
Landau  and  its  attacks  in  1713,  may  ferve  to  give  an 
idea  of  the  manner  in  which  a  work  is  turned.  The 
advanced  lunette  B,  as  well  as  the  work  C,  called  a 
tenaiile ,  is  turned  ;  that  is,  the  trenches  cut  off  the  com¬ 
munication  betwixt  them  and  the  place. 

We  Thall  conclude  this  fubjeft  of  the  attack  of  forti¬ 
fied  places,  with  the  following  principles  to  be  obferved 
by  the  befieging  army. 

The  approaches  ought  to  be  made,  without  being 
feen  from  the  town,  either  diredtly,  obliquely,  or  in 
flank. 

No  more  works  fhould  be  made  than  are  neceflary 
for  approaching  the  place  without  being  feen  ;  that  is, 
the  befiegers  ought  to  carry  on  their  approaches  the 
fhorteft  way  poflible,  confiftently  with  being  covered 
againft  the  enemy’s  fire. 

All  the  parts  of  the  trenches  Ihould  mutually  fupport 
each  other,  and  thofe  which  are  furtheft  advanced 
ought  not  to  be  diftant  from  thofe  which  are  to  defend 
them  above  1  20  or  130  fathoms. 

The  parallels  or  places  of  arms  the  moft  diftant  from 
the  town,  ought  to  have  a  greater  extent  than  thofe 
which  are  neareft,  that  the  befiegers  may  be  able  to 
take  the  enemy  in  flank,  Ihould  they  refolve  to  attack 
the  neareft  parallels. 

The  trench  fhould  be  opened  or  begun  as  near  as  pof- 
fible  to  the  place,  without  expofing  the  troops  too 
much,  in  order  to  accelerate  and  diminilh  the  operations 
of  the  fiege. 

There  is  no  fuch  thing  as  giving  any  exaft  rule  in 
regard  to  the  diftance  which  ought  to  be  obferved  on 
opening  the  trenches.  On  level  ground,  this  diftance 
may  be  800  or  900  fathoms ;  but  if  there  fhould  be  a 
hollow  way  in  the  vicinity  of  the  place,  the  befiegers 
are  to  take  advantage  of  it,  and  open  the  trenches 
nearer.  In  general,  they  are  to  regulate  themfelves 
according  to  the  nature  of  the  ground,  more  or  lefs  fa¬ 
vourable  to  the  opening  of  the  trenches.  We  fhall 
fuppofe  in  the  prefent  work,  that  the  opening  ought  to 
be  made  within  800  fathoms  of  the  covert  way  ;  the 
firft  parallel  within  300  fathoms,  the  fecond  within 
150,  and  the  third  at  the  foot  of  the  glacis. 

Care  muft  be  taken  to  join  the  attacks,  that  they  may 
be  able  to  fupport  each  other. 

Never  to  advance  a  work  unlefs  it  he  well  fupported  \ 
and  for  this  reafon,  in  the  interval  between  the  fecond 
and  third  places  of  arms,  the  befiegers  fhould  make,  on 
both  fides  of  the  trenches,  fmaller  places  of  arms,  ex¬ 


tending  40  or  50  fathoms  in  length,  parallel  to  the  Military 
others,  and  conftrudled  in  the  fame  manner,  which  will .  1a(^!CS’ t 
ferve  to  lodge  the  foldiers  who  are  to  protect  the  works  v 
defigned  to  reach  the  third  place  of  arms. 

The  batteries  of  cannon  muft  be  placed  in  the  conti¬ 
nuations  of  the  faces  of  the  pieces  attacked,  to  filence 
their  fire,  and  that  the  approaches  being  protefted,  may 
advance  with  greater  fafety  and  expedition. 

For  this  reafon  the  befiegers  fhould  always  embrace 
the  whole  front  attacked,  to  have  as  much  fpace  as  is 
requifite  to  plant  the  batteries  on  the  produced  faces  of 
the  works  attacked. 

The  attack  muft  not  be  commenced  with  works  that 
lie  clofe  to  each  other,  or  with  re-entrant  angles,  which 
would  expofe  the  attack  to  the  crofs  fire  of  the  enemy.  54 

Many  circum fiances  refpc&ing  the  defence  of  forti-  General  re- 
fied  towns  have  already  been  anticipated,  or  may  be ™ar*}s fon 
collected  from  what  has  been  faid  refpe&ing  the  opera- offortifieA* 
tions  of  the  befieging  army.  It  is  evident  that  the  fuc-  towns, 
cefs  or  duration  of  the  defence  will  depend  in  a  great 
meafure  on  the  nature  and  ftrength  of  the  works  which  ^ 
form  the  fortification.  Much,  however,  will  alfo  de¬ 
pend  on  the  number,  refolution,  and  refources  of  the 
garrifon,  and  on  the  movements  of  the  friendly  army 
by  which  the  befiegers  may  be  oppofed.  It  is  eftimated 
by  M.  Vauban,  that  the  operations  for  a  regular  fiege 
of  a  well  fortified  town,  will  take  up  about  41  days, 
before  the  place  can  be  carried  by  aflault.  Hence  is 
deduced  a  computation  of  the  quantity  of  provifions, 
ammunition,  and  ftores  which  ought  to  be  colledfed 
for  maintaining  the  fiege.  The  fame  celebrated  engi¬ 
neer  calculates  that  the  garrifon  ought  to  confift  of  600 
times  as  many  men  as  there  are  baftions  in  the  fortifica¬ 
tion,  allowing  600  men  to  each  baftion.  Befides  the 
neceffary  defence  of  the  works  by  the  cannon  on  the 
ramparts,  and  the  mulketry  of  the  foldiers,  the  garrifon 
muft  make  occafional  {allies  5  if  weak,  to  diftuib  the 
operations  of  the  befiegers,  and  if  very  ftrong,  to  en¬ 
gage  them  in  the  field.  As  the  fiege  advances,  and  the 
attacking  army  approaches  the  glacis,  mines  fhould  be 
fprung,  and  fubterraneous  paflages  excavated,  to  de- 
ftroy  the  enemy’s  works,  or  cut  off"  a  part  of  their 
men.  ss 

Towards  fupplying  the  unavoidable  deficiencies  in  Reference 
the  above  fketch  of  military  taftics,  we  may  refer  our  to  authors 
readers  to  Clairac’s  Field  Engineer ,  tranflated  by  Mul-°"  *”clfitarlf 
ler  ;  Le  Cointe,  Science  des  Po/les  Militaires,  or  theU  1CS‘ 
Englifh  tranflation  ;  Jeney’s  work  entitled  Le  Partifan , 
alfo  tranflated  into  Englifh  ;  O’Rourke’s  Treatife  on  the 
Art  of  War  ;  Effai  General  de  FaBique  ;  Tielke  on  the 
Art  of  War,  and  his  Field  Engineer ;  Dundas’s  Prin¬ 
ciples  of  Military  Movements  ;  Landmann’s  Elements  of 
TaBies ;  Maizeroy’s  Syjieme  de  TaBique ;  Archives 
Militaires;  Feuquiere’s  Memoir es  ;  Bland  on  Military 
Difcipline  ;  Military  InfruBions  for  Officers  detached  in 
the field ;  and  the  articles  Battalion  and  Battle  in 
Rees’s  Cyci 


PART  IT.  NAVAL  TACTICS. 


BY  naval  taftics  is  underftood  the  art  of  arranging  themfelves,  or  of  retreating  with  the  greateft  advan- 

fleets  or  fquadrons  in  fuch  an  order  or  difpofition  as  may  tage.  Naval  tallies  are  founded  on  thofe  principles 

be  moft  convenient  for  attacking  the  enemy,  defending  which  time  and  experience  have  enabled  us  to  deduce 
Vol.  XX.  Part  II.  4  I  from 
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from  the  Improved  date  of  modern  naval  warfare, 
which  has  occafioned,  not  only  a  difference  in  the 
mode  of  conftru&ing  and  working  (hips,  but  even  in 
in  the  total  difpofition  and  regulation  of  fleets  and  fqua- 
drons. 

In  the  prefent  part  we  propofe  to  lay  down  the 
general  principles  of  naval  taffies,  and  to  deferibe  as 
briefly  as  is  confident  with  perfpicuity,  the  moft  im¬ 
proved  fyftenis  which  are  now  adopted  in  the  French 
and  Britilh  navy.  As  we  have  elfewhere  (fee  Navi¬ 
gation  and  Seamanship)  detailed  the  methods  of 
working  Angle  fhips,  as  they  are  unconnected  with  mili¬ 
tary  operations,  we  fhall  prefume  that  cur  readers  are 
already  acquainted  with  thefe  ordinary  movements. 

Fleets  are  generally  divided  into  three  fquadrons,  the 
van,  centre,  and  rear,  each  under  the  command  of  a  flag 
officer.  The  admiral  of  the  fleet,  or  chief  in  command, 
leads  the  centre  divifion,  while  the  van  is  ufually  com¬ 
manded  by  a  vice-admiral,  and  the  rear  by  a  rear-admi¬ 
ral.  Each  fquadren  is  diftinguiflied  by  the  pofition  of 
the  colours  in  the  fhips  of  which  it  is  compofed.  Thus, 
the  fhips  cf  the  centre  fquadron  carry  their  pendants  at 
the  main-top-gallant  malt-head  ;  while  thofe  of  the  van 
-divifion  have  their  pendants  at  the  fore- top-gallant  mail- 
head,  and  thofe  of  the  rear  at  the  mizen-top-maft-head. 
Each  fquadron,  as  far  as  poflible,  confifls  of  the  fame 
number  of  fhips,  and  as  nearly  as  may  be  of  the  fame 
force.  In  large  fleets,  the  fquadrons  are  fome times 
again  divided  in  a  fimilar  manner  $  the  van  and  tear  of 
the  fquadron  being  headed  by  rear-admirals,  or  fenior 
captains,  called  commodores.  In  the  ufual  mode  of 
forming  the  lines,  each  commanding  admiral  arranges  his 
fliip  in  the  centre  of  his  own  fquadron,  and  thus  the 
admiral  of  the  fleet  is  in  the  centre  of  the  line.  When 
no  enemy  is  in  fight,  the  floops,  flore-fliips,  fire-fhips, 
and  other  fmall  vefiels,  are  difperfed  to  windward  of  the 
fleet,  that  they  may  be  more  eafily  fupported,  and  more 
readily  anfwer  fignals.  The  frigates  lie  to  windward  of 
the  van  and  rear  of  the  convoy,  thus  keeping  a  good 
look-out,  and  keeping  the  fmall  vefiels  in  their  proper 
llation.  When  failing  in  three  columns,  the  centre  ftill 
keeps  in  the  middle,  while  the  van  and  rear  form  the 
flarboard  or  the  larboard  column,  according  to  circum- 
ftances.  Thefe  arrangements  are  called  orders  of  fail¬ 
ing,  and  will  be  better  underflood  from  the  following 
definitions. 

The  farboard  line  of  bearing ,  is  that  line  on  which 
the  arranged  fhips  of  a  fleet  bear  from  each  other,  on  a 
clofe  hauled  line,  whatever  courfe  they  may  be  fleering, 
fo  that  when  the  (hips  haul  their  wind,  or  tack  toge¬ 
ther,  they  may  be  on  a  line  clofe  hauled  upon  the  flar- 
board  tack.  The  larboard  line  of  bearing  is  that  line 
on  which  the  fhips  when  hauling  their  wind,  or  tacking 
together,  may  be  foimed  on  a  line  clofe  hauled  on  the 
larboard  tack.  The  flips  of  a  fleet  are  faid  to  be  on  a 
line  abreqjl ,  when  their  keels  are  parallel  to  each  other, 
and  their  mainmafls  lie  in  the  fame  ftraight  fine.  Ships 
are  faid  to  fie  in  a  fine  on  the  bow  or  quarter,  when 
they  are  arranged  in  a  flraight  fine,  cutting  their  keels 
obliquely  in  the  fame  angle,  fo  that  reckoning  from 
any  intermediate  flip,  the  fhips  towards  one  extremity 
of  the  fine  will  be  on  the  bow  of  that  fhip,  wThile  tliofe 
towards  the  other  extremity  will  be  on  her  quarter. 
When  feveral  fhips  in  the  fame  line  fleer  the  fame 


courfe,  while  that  courfe  is  different  from  the  fine  of  ^Naval 
failing,  they  are  faid  to  fail  checquerwife.  v  1C"‘  t 

When  the  fliips  of  a  fleet  arranged  in  any  of  the  or¬ 
ders  of  failing,  and  on  the  fame  line,  perform  fucceflive- 
ly  the  fame  manoeuvre,  as  each  gets  into  the  wake  of 
the  fhip  that  leads  the  van  of  the  fine  or  fquadron,  tack¬ 
ing  or  veering,  bearing  away  or  coming  to  the  wind  in 
the  fame  point  of  the  wake  of  the  leading  fliip,  they  are 
faid  to  manoeuvre  in  fuccefjion .  5S 

There  are  ufually  reckoned  five  orders  of  failing,  ex-  Illuftratioa 
clufive  of  the  fine  of  battle,  the  order  of  retreat,  &c.°f,the 
In  the  firfi  order  (fee  Plate  DLXIV.  fig.  1.  and  2.)  the£|}^oi 
fleet  is  arranged  on  the  farboard  or  larboard  fine  of  plate 
bearing,  all  the  fliips  fleering  the  fame  courfe.  In  DLXIV. 
thefe  cafes  the  fleet,  by  hauling  the  wind  when  in  tile 
flarboard  fine,  .as  in  fig.  1.  will  be  ready  to  form  theFj& .  ana 

fine  on  the  flarboard  tack  \  and  when  ranged  on  the  a. 
larboard  fine  of  bearing,  as  in  fig.  2.  it  will,  by  tack¬ 
ing,  be  ready  to  form  the  fine  on  the  larboard  tack. 

N.  B.  The  arrows  annexed  to  the  diagrams  on  the 
plates,  mark  the  direction  of  the  wind,  as  in  ordinary 
charts. 

This  firft  order  of  failing  is  now  feldom  employed, 
except  in  paflfmg  through  a  narrow  flrait.  In  the  fecond 
order  of  failing,  the  fleet  fleering  any  proper  courfe,  is 
ranged  in  a  fine  perpendicular  to  the  direction  ol  the 
wind,  as  in  fig.  3.  This  fecond  order,  befides  being ng.  3. 
equally  defective  with  the  former,  is  fubjefl  to  the  addi¬ 
tional  difadvanlage  of  rendering  it  extremely  difficult 
for  the  fhips  to  tack,  without  each  fliip  falling  on  board 
that  next  a-flern. 

In  the  third  order  of  failing,  the  whole  fleet  is  clofe 
hauled,  and  ranged  011  the  two  fines  of  bearing,  fo  as  to 
form  an  angle  of  12  points,  having  the  admiral’s  fliip 
(A  fig.  4.)  in  the  angular  point,  and  the  whole  fleet  Fig.  4., 
fleering  the  fame  courfe.  Thus,  fuppofing,  as  in  the 
plate,  the  wind  at  north,  the  flarboard  divifion  of  the 
fleet  will  bear  W.  N.  W.  of  the  admiral,  and  the  lar- 
board  E.  N.  E.  This  order  in  fmall  fleets  or  fquadrons, 
is  fuperior  to  either  of  the  former*;  but  when  the  fleet  is 
numerous,  the  line  will  be  too  much  extended. 

In  the  fourth  order,  the  fleet  is  divided  into  fix  or 
more  columns,  and  is  thus  more  concentrated.  The 
commanders,  ranged  on  the  two  lines  of  bearing,  have 
their  fquadrons  aftern  of  them  on  two  fines  parallel  to 
the  diredlion  of  the  wdnd  ;  the  firft  flips  of  each  column 
being,  with  refpeft  to  the  commander  of  the  fquadron, 
the  one  on  his  flarboard,  and  the  other  on  his  larboard 
quarter.  The  diftance  between  the  columns  fhould  be 
filch  that  the  fleet  may  readily  be  reduced  to  the  third 
order  of  failing,  and  from  that  to  the  order  of  battle. 

This  order  is  adapted  for  fleets  or  convoys  eroding  the 
ocean,  and  is  reprefented  in  fig.  5.  But  as  it  requires  Fig.  £ 
much  time  to  reduce  a  fleet  from  this  order  to  that  of 
battle,  it  is  defective  when  in  prefence  of  an  enemy. 

In  the  fifth  order,  the  fleet,  clofe  hauled,  is  arranged 
in  three  columns  parallel  to  each  other  ;  the  van  com¬ 
monly  forming  the  weather,  and  the  rear  the  lee  co¬ 
lumn.  See  fig.  6.  Fig.  7.  reprefents  the  fame  order, Fig  6.  and 
except  that  each  column  is  here  fubdivided  into  two,  7* 
with  the  flip  bearing  the  commander  of  each  fquadron 
in  the  centre  ot  each  fubdivifion.  .  59 

In  forming  the  order  or  fine  of  battle,  the  fliips  ofOickr  of 
the  fleet  are  drawn  up  in  a  line  nearly  clofe  hauled, battle 
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cable’s  length,  or  half  that  diftance.  The  firefliips  and 
frigates  a-head  and  aftem,  form  a  line  parallel  to  the 
former,  and  to  the  windward  of  it,  if  the  enemy  be  to 
the  leeward  ;  but  to  the  leeward  if  the  enemy  be  to 
windward.  This  order  is  denoted  by  fig.  8.  where  the 
fleet  is  failing  on  the  (larboard  tack,  with  the  wind  at 
north. 

When  a  fleet  is  compelled  to  retreat  before  a  fuperior 
force,  it  is  ufually  arranged  in  an  order,  the  reverfe  of 
the  third  order  of  failing  *  the  divifions  of  the  fleet  be¬ 
ing  ranged  in  the  two  lines  of  bearing,  fo  as  to  form  an 
angle  of  1350  or  1  2  points,  the  admirals  fliips  being  in 
the  anguhr  point,  and  the  frigates,  tranfports,  &c.  in¬ 
cluded  within  the  wings  to  leeward.  See  fig.  9.  where 
the  fleet  is  failing  right  before  the  wind.  Though  any 
other  dire&ion  may  be  taken,  the  two  lines  ftill  form 
the  fame  angle. 

The  order  of  convoy  is  that  in  which  the  (hips  are 
all  in  each  others  wake,  fleering  in  the  fame  point  of 
the  compafs,  and  forming  a  right  line.  If  the  fleet  is 
numerous,  it  may  be  divided  into  three  columns,  which 
are  to  be  ranged  parallel  to  each  other,  that  of  the  ad¬ 
mirable  occupying  the  centre,  and  all  fleering  the  fame 
courfe. 

Having  thus  deferibed  the  ordinary  pofitions  of  a 
fleet,  we  mull  explain  the  manoeuvres  by  which  they 
are  produced,  and  we  (hall  begin  with  the  orders  of 
failing. 

To  form  a  fleet  in  the  firft  order  of  failing,  fuppofing 
forrahig  the  the  (hips  to  be  in  no  particular  order,  that  fhip  which  is 
firft  order  to  lead  on  the  propofed  line  of  bearing  for  the  order  of 
of  failing,  failing,  runs  to  leeward  of  the  greater  part  of  the  fleet, 
and  then  hauls  her  wind  under  an  eafy  fail.  Each  of 
the  other  fhips  then  proceeds  to  take  the  proper  flation, 
by  chafing  the  fhip,  which  is  to  be  a-head  of  her,  and 
when  in  the  wake  of  the  leading  (hip,  adjufts  her  quan¬ 
tity  of  canvas  fo  as  to  preferve  the  proper  diftance.  The 
fhips  thus  arranged  aftern  of  each  other,  are  in  the  line 
of  battle,  and  from  this  the  firft  order  of  failing  is  form¬ 
ed,  by  each  {hip  bearing  away  at  the  fame  time,  and  all 
fleering  the  propofed  courfe. 

In  forming  the  fecond  order  of  failing,  the  leading 
fhip  runs  to  leeward  of  fo  many  of  the  fleet  as  that  eaeh 
(hip  may  readily  fetch  her  wake,  and  then  fleers  a 
courfe  eight  points  from  the  wind,  under  an  eafy  fail. 
The  line  is  formed  by  each  (hip  in  the  fame  manner  as 
in  the  firfl  order,  except  that  before  bearing  away,  the 
line  is  perpendicular  to  the  direction  of  the  wind,  or 
each  fhip  has  the  wind  on  her  beam. 

As,  in  the  third  order  of  failing,  the  admiral’s  (hip  is 
in  the  centre  5  to  produce  this  pofition,  the  fleet  being 
formed  in  a  line  on  one  of  the  lines  cf  bearing,  and  the 
fhips  fleering  in  each  others  wake,  ten  points  from  the 
wind,  the  leading  or  leewardmoft  fhip  firft  hauls  her 
wind.  The  fecond  fliip  does  the  fame  as  foon  as  fhe 
gets  into  the  wake  of  the  former,  and  this  is  done  by 
each  fhip  till  the  admirals  fhips  haul  their  wind,  when 
they  reach  the  wake  of  the  leading  fhip.  .  At  the  fame 
time  that  the  admiral’s  fliip  hauls  her  wind,  the  ftern- 
moft  half  of  the  fleet  does  the  fame.  The  fhips  are 
now  in  the  third  order  of  failing,  from  which  the  fleet 
can  be  formed  in  line  of  battle  on  either  tack. 

To  form  the  fourth  order  of  failing  (fee  N°  58.),  the 
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ing  the  propofed  courfe,  and  the  fhips  of  the  feveral  ^ 
columns  take  each  their  refpe£live  places,  parallel  to  Fourth  or- 
each  other,  and  forming  lines  in  the  direction  of  theder. 
wind.  ^  <  66 

To  form  the  fifth  order,  the  three  leading  (hips  of  Fifth  order, 
the  divifions  take  their  polls  abreaft  and  to  leeward  of 
each  other,  keeping  their  wind  under  an  eafy  fail  $  then 
the  fnips  of  each  fquadron  make  fail,  and  take  their 
refpe£live  flations  at  the  proper  diftance  aftern  of  their 
leaders,  while  the  commanders  of  each  divifion,  and 
the  correfponding  fhips  of  each,  keep  mutually  abreaft 
of  each  other.  .  67 

In  forming  from  the  firft  order  of  failing,  if  the  fhipsTo  form 
are  running  large  on  the  tack  that  anfwers  to  the  linej^^  0 
of  bearing  on  which  they  fail,  and  if  the  line  is  to  be 
formed  on  the  fame  tack,  all  the  fhips  haul  their  wind 
at  once,  or  as  quickly  as  poflible  after  the  next  to 
windward  5  but  if  they  be  on  the  other  tack,  with  re- 
fpedl  to  the  line  of  bearing,  they  all  haul  their  wind 
and  tack  or  veer  together.  If  the  line  of  battle  is  to  be 
formed  on  the  other  line  of  bearing,  the  fliip  mod  to 
.leeward  veers' or  tacks,  and  hauls  her  wind,  while  the 
reft  of  the  fleet  veer  or  tack  at  the  fame  time,  and  fleer F- 
with  the  wind  four  points  free,  and  each  fhip  hauls  her 
wind  as  foon  as  fhe  gets  within  the  wake  of  the  leader. 

See  fig.  10.  Plate  DLXIV.  and  fig.  1.  Plate  DLXV. 

Suppofe  the  fleet  running  before  the  wind  in  the  fe¬ 
cond  order  of  failing  5  to  form  the  line  from  this  pofi¬ 
tion,  all  the  fhips  haul  up  together  on  the  proper  tack, 
prefenting  their  heads  eight  points  from  the  wind  at  the 
line  ©n  which  they  are  arranged  *,  the  leading  fhip  then 
hauls  her  wind,  immediately  making  fail,  or  fhortening 
fail,  fo  as  to  clofe  or  open  the  order,  and  the  fame  is 
done  fucceflively  by  all  the  reft  (fee  fig.  2.).  .  pig.  2. 

In  a  fleet  running  large  in  the  third  order,  the  line 
of  battle  is  formed  by  the  wing  which  is  in  the  line  of 
beaiing  correfponding  to  the  tack  on  which  the  line  is 
to  be  formed,  and  the  fhip  at  the  angle  hauling  their 
wind  together,  while  the  fhips  of  the  other  wing  haul 
up  together  eight  points  from  the  wind.  Each  fliip 
moving  in  this  diredlion,  till  fhe  reach  the  wake  of  the 
other  wing,  when  fhe  hauls  clofe  up  (fee  fig.  3.).  Fig.  3.- 

In  forming  the  line  of  battle  on  the  fame  tack  from 
the  fifth  order  of  failing  (as  the  fourth  is  not  calculated 
for  forming  a  line  of  battle),  the  centre  brings  to,  fo  as 
only  to  keep  fteerage  way  }  the  weather  column  bears 
away  two  points,  and  when  it  gets  a-head  of  the  centre, 
hauls  its  wind,  while  the  fhips  of  the  lee  column  tack, 
together,  and  crowd  fail  to  gain  the  wake  of  the  centre, 
when  they  retack  together,  and  complete  the  line  (fee 
fig.  4.)  ;  or,  the  weather  column  brings  to,  while  thepig.  4. 
centre  and  lee  tack  together,  and  bear  away  two  points 
free.  When  the  fhips  of  the  centre  column  have  gained 
the  wake  of  the  van,  they  retack  together,  and  bring 
to  5  and  when  thofe  of  the  lee  have  gained  the  rear 
line,  they  retack  together,  and  all  ftand  on  ;  or  laftly, 
the  lee  column  brings  to,  the  centre  runs  under  eafy 
fail  two  points  free,  to  get  a-head  of  (he  rear  fquadron, 
while  the  rear  bears  aw^y  under  a  prefs  of  fail  two  points 
free,  to  get  ahead  of  the  centre  divifion. 

2.  Suppofe  the  weather  and  centre  columns  to  interchange. 

To  form  the  line  under  thefe  circumftances  j  the  centre 
(lands  on,  while  the  weather  column  bears  away  eight 
4  I  2  points, 
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points,  and  having  reached  the  wake  of  the -centre,  which 
now  forms  the  van,  hauls  up ;  the  Hups  of  the  lee  column 
tack  together,  and  run  under  a  prefs  of  fail,  within  two 
points  free,  fo  as  juft  to  gain  the  rear  of  the  line  5  when 
they  retack  together  (fee  fig.  5.),  or  the  lee  column 
brings  to,  while  the  centre  fquadron  bears  away  three 
points  under  eafy  fail  ;  and  having  reached  the  wake  of 
the  van,  hauls  up,  to  form  the  centre  divifion. 

3.  Suppofe  the  centre  and  lee  columns  to  interchange. 
The  lee  column  ftands  on  clofe  hauled  under  an  eafy 
fail,  the  weather  column  bears  aways  two  points  under  a 
prefs  of  fail,  till  it  reach  the  head  of  the  line,  when  it 
hauls  up,  and  the  centre  bears  away  eight  points,  and 
when  in  the  wake  of  the  lee,  now  the  centre,  hauls  its 
wind.  (See  fig.  6.). 

4.  If  the  weather  and  lee  columns  interchange  ;  the 
lee  column  ftands  on  under  a  prefs  of  fail  clofe  hauled, 
while  the  centre,  under  eafy  fail,  bears  away  two  points, 
and  when  it  reaches  the  wake  of  the  now  van  fquadron, 
hauls  its  wind,  and  the  weather  column  bears  away 
eight  points,  hauling  up  when  in  the  wake  of  the  centre. 
(See  fig.  7.). 

5.  Suppofe  the  centre  column  to  form  the  van,  and 
the  weather  the  rear  divifion.  Here  the  lee  column 
brings  to,  while  the  centre  bears  away 'two  points, 
forming  the  line  a  head  of  the  former,  now  the  centre, 
and  the  weather  column  veers  away  feven  points  on  the 
other  tack,  forming  the  rear  fquadron.  (See  fig.  1. 
Plate  DLXVI.). 

6.  Tq  form  the  line  fo  that  the  lee  column  may  form 
the  van,  and  the  centre  the  rear.  The  lee  column  is  to 
ftand  on  under  a  prefs  of  fail,  while  the  weather  bears 
away  three  points  under  eafy  fail,  and  the  centre  bears 
away  eight  points,  the  {hips  of  each  coldmn  hauling 
their  wind,  when  in  the  wake  of  the  now  van  divifion. 
(See  fig.  2.). 

7.  If  the  line  of  battle  is  to  be  formed  on  the  other 
tack,  fo  that  the  weather  (hall  form  the  van  divifion,*  as 
in  the  firft  cafe,  the  (hips  of  the  weather  column  firft 
tack  fuccefiively,  while  thofe  of  the  centre  and  lee 
ftand  on,  the  former  under  eafy  fail,  and  the  latter 
ftiortening  fail,  the  leading  (hips  tacking  when  in  the 
wake  of  the  now  van,  taking  great  care  that  the  (hips 
of  the  centre  and  lee  draw  not  too  near  to  the  ftemmoft 

Fig.  3.  (hips  of  the  van,  or  to  each  other.  (See  fig.  3.). 

8.  To  form  the  line  on  the  other  tack,  when  the 
centre  and  weather  columns  interchange.  The  weather 
column  brings  to,  while  the  centre  column  ftands  on,  till 
the  leading  (hip  be  fully  able  to  clear  the  weather  co¬ 
lumn,  when  the  (hips  of  the  centre  tack  fucceflively  as 
they  reach  the  wake  of  the  van.  The  lee  column 
ftands  on,  tacking  fucceflively,  as  the  (hips  get  into  the 

Fig.  4.  wake  of  the  van,  under  moderate  fail.  (See  fig.  4.). 

9.  In  forming  the  line  on  the  other  tack,  when  the 
centre  and  lee  interchange.  The  centre  brings  to, 
while  the  (hips  of  the  weather  tack  under  fliortened  fail, 
and  the  lee  under  a  prefs  of  fail  ftands  on,  the  leading 
(hip  having  gained  the  wake  of  the  line,  tacks,  and  is 
followed  in  fucceflion  by  her  divifion.  The  centre  co¬ 
lumn  fills  and  ftands  on,  when  the  firft  (hip  of  that  co¬ 
lumn,  and  the  laft  of  the  lee,  bear  from  each  other  in 
a  dire&ion  perpendicular  to  that  of  the  wind.  (See 

Fig.  5.  fig.  5.). 

10.  To  form  on  this  fame  tack,  fo  that  the  weather 
and  lee  may  interchange.  The  weather  and  centre 
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bring  to,  while  the  lee  crowds  fail,  till  it  can  pafs  a-head  Naval 
of  the  weather  column,  when  the  (hips  tack  in  fucceflion.  ,  Ia<aics*  ^ 
As  foon  as  the  leading  (hip  of  the  centre,  and  the  laft  * 
of  the  lee  bear  from  each  other  in  a  line  perpendicular 
to  tire  wind,  the  centre  fills,  and  tacks  in  fucceflion 
when  in  the  wake  of  the  now  van,  and  the  (hips  of  the 
weather  column  do  the  fame  when  their  leading  (hip 
and  the  laft  of  the  centre  are  under  fimilar  circum-  \ 
fiances.  (See  fig.  6.).  jig.  6. 

11.  Suppofe  the  centre  is  to  form  the  van,  and  the 
weather  the  rear,  in  forming  the  line  on  the  other  tack. 

The  weather  brings  to,  while  the  other  columns  make 
fail,  till  they  can  pafs  a-head  of  the  former  on  the  other 
tack,  when  they  tack  fucceflively.  The  weather  co¬ 
lumn,  when  the  others  have  paffed  it,  fills,  and  tacks  to 
form  the  rear.  (See  fig.  7.)  Fig.  7. 

1 2.  Suppofe  now  the  lee  column  is  to  form  the  van. 

The  weather  and  centre  bring  to,  while  the  lee  crowds 
fail,  and  tacks  when  it  can  pafs  a-head  of  the  weather 
column.  When  the  laft  (hip  of  the  now  van  has  paffed 
to  windward  of  the  former  weather  column,  the  van 
fliortens  fail,  to  give  time  for  the  other  columns  to  form, 
and  the  weather  and  centre  fill  at  the  fame  time,  to  gain 

the  wake  of  the  van,  when  they  tack  in  fucceflion.  (See  Fig.  8. 
fig.  8.).  68 

We  muft  now  (hew  how  a  fleet  maybe  difpofed  in 
the  principal  orders  of  failing  from  the  line  of  battle  $  0f  fa°[jneg 
and  here,  as  before,  we  have  feveral  varieties.  from  the 

1.  To  form  the  firft  order  of  failing  from  the  line  of  line  of 
battle  on  the  fame  tack.  All  the  (hips  are  to  bearbattlc* 
away  together  as  many  points  as  the  admiral  may  direft, 
keeping  in  the  line  of  bearing  for  the  proper  tack.  The 
fternmoft  firft  bears  away,  and  the  others  follow  in 
quick  fucceflion,  to  prevent  running  foul  of  each  other. 

2.  If  they  are  to  form  on  the  other  tack ;  the  lead¬ 

ing  (hip  bears  away  four  points  to  leeward,  and  the  reft 
follow  in  fucceflion.  The  fternmoft  (hip  having  bore 
away,  the  whole  haul  up,  and  will  be  in  bearing  for  the 
line  on  the  other  tack.  (See  fig.  9.).  Fig. 

3.  To  form  the  fecond  order  of  failing  from  the  line 

of  battle,  the  whole  fleet  is  to  bear  away  together  10 
points,  fo  that  when  the  headmoft  (hip,  which  firft  pref- 
fes  fail,  (hall  come  abreaft  of  the  fecond  (hip,  the  fecond 
(hip  adapts  her  fail  to  keep  in  this  bearing,  and  fo  in 
fucceflion,  each  taking  care  to  keep  the  preceding  (hip 
in  a  line  with  herfelf,  perpendicular  to  the  dlreftion  of 
the  wind.  The  whole  fleet  will  now  be  before  the 
wind.  (See  fig.  10.).  Fig.  low 

4.  To  form  the  third  order,  the  whole  fleet  is  to  bear 

away  together  ten  points,  the  headmoft  half,  including 
the  centre  (hip,  carrying  a  degree  of  fail  to  preferve  their 
line  of  bearing,  while  each  of  the  remaining  (hips  is 
fucceflively  to  (horten  fail,  fo  as  to  form  the  other  line  pIate 
of  bearing  with  refpeft  to  that  on  which  they  were  be-  DLXVII. 
fore  arranged.  (See  fig.  1.  Plate  DLXVII.).  Fig.  1. 

5.  To  change  from  the  line  of  battle  to  the  fifth  or¬ 
der  on  the  fame  tack.  Of  this  evolution  there  are  fe¬ 
veral  varieties,  but  we  (hall  mention  only  two  ;  firft, 
when  the  van  is  to  form  the  weather,  and  the  rear  the 
lee  column,  and  the  fleet  to  keep  as  much  as  poflible  to 
windward. — In  this  cafe  the  van  and  centre  tack  to¬ 
gether,  and  run  clofe  hauled  in  bow  and  quarter  line, 
while  the  rear  proceeds  in  its  former  courfe  under  eafy 
fail.  When  each  (hip  of  the  centre  is  abreaft  of  the 
correfponding  (hip  of  the  rear,  the  centre  retacks, 

while 
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iSTnval  while  the  van  (lands  on,  till  the  centre  and  rear  come 
,  <la^lcs*  ,  up,  when  it  alfo  retacks,  and  all  the  columns  regulate 
Plate  their  diftances.  (See  fig.  2.).  Secondly,  when  the  van 
DLXVII.  is  to  form  the  lee,  and  the  rear  the  weather  column. — 
Hg.  2.  The  van  bears  away  under  eafy  fail,  and  goes  at  right 
angles  with  the  line  a-head,  while  the  centre  runs  two 
points  free,  each  (hip  fleering  for  that  fhip  of  the  van 
which  is  to  be  a-breaft  of  her  when  in  column.  The 
diflance  mufl  be  determined  by  the  leader  of  the  van, 
who  is  not  to  haul  up  with  her  divifion,  till  (he  and  the 
fternmoft  fhip  of  the  centre  column  are  in  a  line  at 
right  angles  with  the  wind,  when  both  Hand  on  under 
eafy  fail,  while  the  rear  crowds  fail  to  pafs  to  windward 
Fig.  3.  of  both.  (See  fig.  3.). 

6.  To  form  the  fifth  order  of  failing  from  the  line  of 
battle  on  the  other  tack — of  which  there  are  alfo  feve- 
ral  varieties  j  but  wre  fliall  confine  ourfelves  to  twro:  Firfl, 
when  the  van  is  to  form  the  weather,  and  the  rear  the 
lee  column  \  the  van  tacks  in  fuccefiion,  while  the  lead¬ 
ing  (hip  of  the  centre  is  to  tack  when  the  leader  of  the 
van  paffes  him  exa£lly  to  windward,  in  which  fhe  is  fol- 
Fig.  4.J  lowed  by  her  divifion,  and  the  rear  manoeuvres  in  the 
fame  manner  wTith  refpe£l  to  the  centre.  (See  fig.  4.). 
Secondly,  when  the  rear  is  to  form  the  weather  and  the 
van  the  lee  column  ;  the  van  tacks  in  fuccefiion,  and 
■when  about,  either  fhortens  fail,  or  brings  to,  to  allow 
the  other  columns  time  to  form.  The  centre  and  rear 
then  crowd  fail,  and  tack  in  fuccefiion,  the  former  tacking 
when  its  leader  has  the  centre  of  the  lee  column  in  a 
line  at  right  angles  with  the  wind,  or  when  its  centre 
paffes  a-ftern  of  the  lee  column.  When  the  centre  has 
tacked,  it  regulates  its  rate  of  failing  by  the  lee,  and 
both  wait  for  the  rear  to  pafs  to  windward.  The  rear 
tacks  when  the  leader  has  the  firft  fhip  of  the  lee  in  h 
line  at  right  angles  with  the  wind,  or  when  its  centre 
Fig.  5.  fliip  paffes  a-ftern  of  the  centre  column.  (See  fig.  5.). 
Fig.  6.  7.  Fig.  6.  reprefents  the  order  of  retreat  formed 

from  the  line  of  battle,  the  whole  fleet  going  four 
points  free.  This  evolution  is  fo  feldom  required  in  a 
Britifh  fleet,  that  we  need  not  dwell  on  it. 

To  man ceu-  -There  are  various  evolutions  or  manoeuvres  performed 
vre  in  line  by  a  fleet  when  in  line  of  battle,  fome  of  which  we  mufl* 
of  battle,  here  defcribe. 

Sometimes  the  fleet  has  to  form  the  line  on  the  other 
tack,  by  tacking  in  fuccefiion.  To  do  this,  the  leading 
fliip  of  the  fleet  tacks  firfl,  after  making  more  fail,  or 
after  the  fecond  has  fhortened  fail,  to  increafe  the  in¬ 
terval  between  them.  When  the  firfl:  fliip  is  about, 
either  the  fecond  makes  more  fail,  or  the  third  fhortens 
fail,  and  as  foon  as  the  fecond  gets  into  the  wake  of  the 
leader,  fhe  tacks,  putting  down  the  helm  juft  as  fhe 
opens  the  weather  quarter  of  the  firft  fhip,  already  on 
the  other  tack.  In  the  fame  manner,  each  of  the  other 
fhips  tacks  when  in  the  wake  of  the  leader ;  and  the 
fhips  already  about  muff  preferve  their  proper  diftances, 
by  fliortening  fail,  if  neceffary,  till  the  whole  fleet  be 
on  the  other  tack.  If  a  fliip  fhould  mifs  flays,  fhe  muff 
immediately  fill  again  on  the  fame  tack,  and  make  fail 
with  all  poflible  expedition,  taking  care  not  to  fall  to 
leeward.  Thus  fhe  will  get  a-head,  and  to  windward 
of  the  following  fhips,  which  will  fucceflively  perform 
their  evolutions  in  the  wake  of  the  fhips  that  are  already 
on  the  other  tack,  {landing  on  rather  further  than  if  the 
Fig.  7.  fliip  a-head  had  not  miffed  flays.  (See  fig.  7.). 

But  fuppofe  the  fhips  are  not  to  tack  in  fuccefiion. 


To  form  the  line  on  the  other  tack,  the  whole  fleet  Naval 
veers  together  \  the  rear  fliip  hauls  her  wind  on  the  ,  ^ 

other  tack,  and  Hands  on,  while  the  reft  go  two  points  v 
free  on  the  other  tack,  and  haul  up  as  they  fucceflively 
gain  the  wake  of  the  leading  fhip.  (See  fig.  8.).  Fig.  8. 

If  the  line  is  to  veer  in  fuccefiion,  the  van  fhip  veers,  < 

and  ftands  fouj*  points  free  on  the  other  tack,  hauling 
her  wind  when  clear  of  the  flcrnmoft  lhip,  and  the  reft 
follow  and  haul  up  in  fuccefiion.  (See  fig.  9.).  Fig*  9* 

Sometimes  the  fleet  has  to  turn  to  windward  while  in 
line  of  battle.  The  beft  way  to  do  this,  when  there  is 
good  fea-room,  is  for  all  the  fhips  to  tack  together, 
when  the  fleet  will  be  in  line  of  battle  on  the  one  board, 
and  in  bow  and  quarter  line  on  the  other.  If,  however, 
the  fleet  be  turning  to  windward  in  a  narrow  channel, 
it  is  beft  for  the  fhips  to  tack  in  fuccefiion,  as,  were  they 
all  to  tack  together,  the  van  would  be  foon  in  with  the 
land  on  one  fide,  while  the  ftern  fhip,  foon  after  the 
fleet  had  retacked,  would  be  too  near  the  land  on  the 
other  fide. 

If  the  van  and  centre  are  to  interchange  \  the  van  is 
to  bear  away  a  little,  and  then  bring  to,  while  the  centre 
paffes  on  to  windward,  edging  a  little,  to  get  a-head  of 
the  former  van  on  the  fame  line  \  the  rear,  coming  on 
under  an  eafy  fail,  edges  away  likewife,  to  gain  the 
wake  of  the  now  centre  fquadron.  (See  fig.  10.).  Fig.  10. 

If  the  van  and  rear  are  to  interchange  5  the  van  and 
centre  are  to  bear  away  a  little,  and  then  bring  to,  fo 
that  the  van  may  bear  away  a  little  more  to  the  lee¬ 
ward  than  the  centre.  The  rear  ftands  on  to  gain  the 
head  of  the  line  3  and  when  a-breaft  of  the  former  van, 
the  centre  fills,  and  both  (landing  on,  form  a-head  of  the 
now  rear,  by  edging  down  till  they  are  in  a  line  with  it. 

(See  fig.  11.).  .  Fig  n. 

If  the  centre  and  rear  are  to  interchange ;  the  van 
ftands  on  under  an  eafy  fail,  while  the  centre  bears 
away  a  little,  and  brings  to,  and  the  rear  at  the  fame 
time  carries  a  prefs  of  fail  to  pafs  the  centre  to  wind¬ 
ward,  and  get  into  the  wake  of  the  van.  The  van  and 
centre  then  edge  away  to  gain  the  line,  with  the  nowpjg  I2 
rear  fquadron,  which  then  fills.  (See  fig.  12.).  yQ 

Several  evolutions  are  required  while  a  fleet  is  in  the  To  manoeu- 
fifth  order  of  failing,  and  of  thefe  we  fhall  notice  fome  Yc\m  j*16 
of  the  more  important.  of^failbi^ 

When  the  columns  are  to  tack  in  fuccefiion,  the  fhips 
of  the  lee  muft  tack  firft,  as  they  have  moft  diflance  to 
run,  and  when  the  leader  of  the  centre  comes  a-breaft 
of  the  leader,  to  leeward,  or  at  right  angles  with  the 
clofe-hauled  line  on  the  other  tack  on  which  the  leader 
of  the  lee  is  now  moving,  fhe  tacks  and  is  followed  fuc¬ 
ceflively  by  the  fhips  of  her  divifion.  The  weather 
column  manoeuvres  in  the  fame  manner,  paying  the  fame 
regard  to  the  centre.  Here  the  weather  column  is  flill 
to  windward,  and  fhould  the  columns  have  clofed  too 
much,  or  be  too  far  afunder,  the  order  may  be  recover¬ 
ed,  either  by  the  lee  or  windward  column  bearing 
away,  fo  as  to  make  an  angle  equal  to  that  propofed 
between  any  column,  and  a  line  joining  the  leader  of 
that  column,  and  the  fternmoft  fliip  of  the  next.  (See 
fig.  13.).  Fig.  13, 

When  all  the  columns  are  to  tack  together  5  the 
fternmoft  {hips  put  in  llays  together ;  and  when  in  flays, 
their  feconds  a-head  put  down  their  helms,  and  fo  on 
through  the  whole  fleet.  Each  column  will  then  be  in 
bow  and  quarter  line.  (See  fig.  14.),  Fig.  14*. 

When 
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When  the  columns  are  to  veer  in  fuccefiion  ;  the 
leader  of  the  lee  column  mull:  fleer  four  points  free  on 
the  other  tack,  followed  by  the  (hips  of  that  divifion, 
and  when  fhe  is  clear  of  the  flernmoft  (hips  of  that  divi¬ 
fion,  (he  hauls  up.  The  fame  evolution  is  performed 
by  the  centre  and  weather  fhips  fuccefTively,  {landing  on 
till  they  bring  the  point  at  which  the  lee  column  began 
to  veer  to  bear  in  a  right  line  to  leeward  of  them.  They 
likewife  fuccefTively  fpring  their  luffs  when  the  point  at 
which  the  lee  column  hauled  its  wind,  bears  right  to 
leeward.  (See  fig.  15.). 

Suppofe  the  fleet,  when  in  the  fifth  order  of  failing  is 
to  turn  to  windward  ;  let  the  fhips  be  fo  arranged  that 
the  leaders  and  correfponding  fhips  may  be  in  the  direc¬ 
tion  of  the  wind.  The  van  fhips  muff  tack  together, 
which  are  followed  in  fuccefiion,  each  by  the  remain¬ 
ing  fhips  of  the  divifion,  when  they  reach  the  wake  of 
their  leaders,  or  the  fame  point  when  they  tacked  ;  fo 
that  there  will  always  be  three  fhips  in  flays  at  once,  till 
the  whole  fleet  is  on  the  other  tack.  The  fleet  then 
flands  on  to  any  propofed  diftance,  and  retacks  as  before. 
(See  fig.  I.  Plate  DLXVIIL). 

When  the  weather  and  centre  columns  interchange  ; 
the  weather  and  lee  lie  to,  or  only  keep  lleerage  way. 
The  centre  column  tacks  together,  and  forming  a  bow 
and  quarter  line,  goes  clofe  hauled  to  gain  the  wrake  of 
the  weather  column  \  it  then  tacks  together,  and  flands 
on,  while  the  weather  column  bears  away  to  its  new 
llation  in  the  centre,  and  the  lee  column  fills.  (See  fig. 

2.). 

When  the  weather  and  lee  columns  are  to  inter¬ 
change  \  the  centre  column  muff  bring  to  \  while  the 
lee  flands  on  under  a  prefs  of  fail  *,  and  when  its  flern- 
moff  fhip  can  pafs  to  windward  of  the  van  of  the  centre 
column,  that  is,  when  the  centre  fhip  of  the  lee  is  in  a 
perpendicular  line  to  the  dire&ion  of  the  wind  with  the 
van  of  the  centre  column,  the  lee  column  then  tacks 
together,  and  flands  on  clofe  hauled  till  it  comes  in  a 
line  with  the  centre  column,  when  it  goes  large  two 
points  to  get  into  the  fituation  which  the  weather  co¬ 
lumn  left ;  and  then  veers  together,  hauling  the  wind 
for  the  other  tack.  At  the  beginning  of  the  evolution 
the  weather  column  bears  away  together  under  little 
fail,  and  goes  large  fix  points  on  the  other  tack,  to  get 
into  the  wake  of  the  centre  column  \  it  then  hauls  to 
the  former  tack,  going  two  points  large,  till  it  comes  a- 
breafl  of  the  centre  column,  when  it  brings  to,  and 
waits  for  the  now  wTeather  column.  (See  fig.  3.). 

Suppofe  the  weather  column  is  to  pafs  to  leeward  *, 
the  weather  column  is  to  fland  on  under  eafy  fail,  while 
the  centre  and  lee  tack  together,  carrying  a  prefs  of  fail 
till  they  reach  the  wake  of  the  weather  column,  when 
they  retack,  and  crowd  fail  till  they  come  up  with  it. 
The  weather  column,  when  the  others  have  gained  its 
wake,  bears  avvay  two  points,  to  gain  its  flation  to  lee¬ 
ward,  when  it  brings  to,  till  the  other  columns,  now  the 
weather  and  centre,  come  up.  (See  fig.  4,). 

Suppofe  the  lee  column  is  to  pafs  to  windward.  The 
weather  and  centre  columns  bring  to,  while  the  lee  co¬ 
lumn  carries  fail  and  tacks  in  fuccefiion  ’as  foon  as  the 
leading  fhip  can  weather  the  headmoft  fhip  of  the  wea¬ 
ther  column  ;  and  when  anived  on  the  line  on  which 
the  weather  column  is  formed,  it  retacks  in  fuccefiion, 
forms  on  the  fame  line,  and  either  brings  to  or  flands 
on  under  eafy  fail.  If  it  brings  to,  the  other  two  co- 
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lumns  bear  away  together  tivo  points,  to  put  themfelves  Naval 
a-breafl  of  the  column  now  to  windward  j  but  if  the  la&ics.  ^ 
now  weather  column  flood  on  under  an  eafy  fail,  they 
may  bear  away  only  one  point,  to  gain  their  proper  fla- 
tions.  (Sec  fig.  5.).  Fig.  5. 

It  is  of  the  greateff  importance  that  each  fhip  of  a 
fleet  or  fquadron  preferve  her  proper  flation  and  di¬ 
ftance  with  refpeCl  to  the  reft.  Thefe  may  be  regu¬ 
lated  in  twro  ways,  either  by  obfervation  with  the  qua¬ 
drant,  or  by  what  is  called  the  nova/  fquare .  This 
fquare  is  ufually  conftruCled  in  the  following  manner. 

On  fome  convenient  place  in  the  middle  of  the  quar-  7T 
ter-deck  is  deferibed  the  fquare  ABCD,  fig.  6.  having 
the  Tides  AD  and  BC  parallel  to  the  keel  of  the  fhip.  ufe  of  the 
Through  the  centre  G,  the  line  EF  is  drawn  parallel  tonaval 
AD  or  BC,  and  the  diagonals  AC  and  BD  are  drawn.  %.liare* 

The  angles  EGD,  EGC  are  bife&ed  by  the  flraight  ^ 
lines  GH,  GI,  and  thus  the  naval  fquare  is  completed. 

Now  the  angles  FGD,  FGC  are  zr  4  points  each,  be¬ 
ing  each  half  a  right  angle,  therefore  the  angles  EGD, 

EGC,  the  complements  of  thefe  angles,  are  each  zz  12 
points,  and  confequently  the  angles  EGH,  EGI  are 
each  zr  6  points,  being  each  half  of  the  laft  angles. 

Now,  if  a  fhip  be  running  clofe  hauled  on  the  liar- 
board  tack,  in  the  dire&ion  FE,  the  dire&ion  of  the 
wind  will  be  IG,  and  her  clofe  hauled  courfe  on  the 
other  tack  will  be  GC  *,  but  if  fhe  be  running  clofe 
hauled  on  the  larboard  tack  in  the  fame  dire&ion,  her 
direction  when  clofe  hauled  on  the  ftarboard  tack  will 
be  GD. 

Now,  to  apply  the  naval  fquare  to  the  keeping  of 
fhips  in  their  refpe&ive  fiations,  fuppofe  the  fleet  formed 
on  the  fifth  order  of  filling,  clofe  hauled,  the  cor- 
rtfponding  (hips  of  the  columns  coinciding  with  the  di- 
reAion  of  the  wind,  in  order  to  run  to  windward  with 
greater  facility.  The  correfponding  fhips  in  the  column 
muff  be  kept  in  the  direction  of  GH,  or  GI,  according 
to  the  direction  of  the  wind  and  the  tack  they  are  on, 
wrhile  all  the  fhips  of  the  fame  column  muff  be  in  the  di¬ 
rection  of  EF.  (See  fig.  7.).  Fig  7. 

Again,  fuppofe  the  fhips  arranged  in  three  columns 
on  one  of  the  lines  of  bearing,  and  clofe  hauled  on  the 
other  tack*  The  {hips  of  each  column  will  be  in  the 
direClion  of  one  of  the  diagonals,  while  the  correfpond¬ 
ing  {hips  of  the  other  columns  will  be  in  the  dire&ion  of  g 
the  other  diagonal.  (See  fig.  8.). 

Sometimes  the  line  of  battle  is  difordered  on  theToreltore 
wind’s  (hifting,  and  requires  to  be  reftored.  Of  this  the  order  of 
there  are  feveral  cafes,  a  few  of  which  we  fhall  notice,  hank,  on 

1.  When  the  wind  comes  forward  lefs  than  6  points.  wina.°  *  ° 
In  this  cafe  the  whole  fleet  except  the  leader  brings  to. 

The  leading  fhip,  that  the  fame  diflances  between  the 
fhips  may  be  preferved  on  reftoring  the  line,  fleers  a 
courfe  as  ab  (fig.  9.),  fo  as  to  be  at  right  angles  with  Fig. 
the  middle  point  between  the  former  and  prefent  direc¬ 
tion  of  the  w  ind.  His  required  courfe  may  be  know’n 
by  adding  half  the  number  of  points  the  wind  has  fhifted 
to  eight  points,  and  applying  this  fum  to  the  former 
clofe-hauled  courfe.  When  the  leader  has  arrived  at 
the  new  clofe-hauled  line  with  refpeCl  to  the  fecond 
fhip  a-head,  this  fhip  immediately  fills,  ard  bears  aw-ay 
as  many  points  as  the  leader  j  and  when  both  thefe  have 
reached  the  clofe-hauled  line  wflth  refpeCl  to  the  third 
fhip,  {he  alfo  fills,  and  bears  away;  and  thus  with  the 
reft  in  fuccefiion  3  and  when  they  have  got  into  the 

clofe-hauled 
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Naval  clofe-hauled  line  b  e  with  the  flernmoft  fliip,  they  all 
,  Ta<^ics-  haul  their  wind  together,  and  the  flernmoft  (hip  fills 
Plate  an<^  ^ands  on  clofe  hauled. 

DLXVIII.  This  may  be  expeditioufly  performed,  if  the  whole 
fleet  fall  off  as  foon  as  the  wind  tlnfts,  the  fame  number 
of  points,  and  the  leader  bear  away  e'ght  points  from 
the  middle  between  the  former  and  prelent  dire&ions  of 
the  wind,  or  when  the  wind  ihifts  nearly  fix  points,  if 
the  leader  bear  away  eight  points  from  the  prefent  di¬ 
rection  of  the  wind,  and  hauls  her  wind  as  loon  as  the 
fternmofl  Ihip  bears  from  her  in  the  clofe-hauled  line, 
while  the  lecond  fliip  bears  away  when  (he  reaches  the 
wake  of  the  leader,  and  hauls  her  wind  when  Ihe  has 
again  gained  his  wake.  The  third,  fourth,  &c.  (hips 
bear  away,  and  alfo  haul  their  wind  in  fucceflion,  till 
the  fternmolt  and  the  whole  line  be  formed  again.  (See 
Tig.  io.  fig.  io.). 

2.  Suppofe  the  wind  comes  forward  lefs  than  fix 
points,  and  the  order  of  battle  is  to  be  re-formed  on 
the  other  tack.  In  this  cafe  all  the  (hips  are  to  veer 
round  till  their  heads  come  to  the  requihte  point  with 
refpeil  to  their  former  courfe,  when  the  rea.  fliip,  now 
become  the  van,  hauls  clofe  by  the  wind,  followed  fuc- 
ccflively  by  the  other  fliips.  Should  the  wind  come  a- 
head  more  than  fix  points,  but  lefs  than  twelve,  the  fleet 
is  to  manoeuvre  as  before,  but  if  it  ftiift  exa£tly  twelve 
points  a-head,  the  tack  mull  be  changed. 

3.  Laftly,  fuppofe  the  wind  to  ftiift  oft — if  lefs  than 
two  points,  the  leader  hauls  her  wind,  while  the  fleet 
Hands  on  as  before,  each  fucceflively  hauling  her  wind 
as  Ihe  gains  the  wake  of  her  leader.  If  the  tack  is  to  be 
changed,  the  whole  fleet  tack  together,  and  tfte  ftern¬ 
mofl  fliip,  now  the  leader,  hauls  up,  while  the  reft  bear 
down  and  haul  up  in  fucceflion. 

Should  the  wind  change  1 6  points,  all  the  fliips  im¬ 
mediately  brace  about  for  the  other  tack,  by  which 
means  the  fleet  will  be  going  four  points  large  $  then 
the  (hips  inftantly  tacking  or  veering  together,  the  order 
of  battle  will  be  reftored  or  formed  again  on  the  fame, 
tack  as  before  the  wind  changed. 

It  is  inconfiftent  with  the  nature  of  our  plan  to  be 
more  minute  on  the  various  evolutions  of  a  fleet,  when 
not  in  a&ion  with  the  enemy.  Our  nautical  readers 
will  find  abundant  information  of  this  kind  in  the  ufual 
works  on  naval  ta&ics,  efpecially  the  Elements  and 
Pra&ice  of  Rigging ,  Searnanjhip ,  Naval  Tallies,  &c.  of 
which  the  lateft  edition  is  in  4  vols  8vo. ;  and  The 
Syjlem  of  Naval  TaBics ,  with  coloured  fgures ,  both 
publiihed  by  Steel. 

Having  deferibed  and  illuftrated  the  principal  evo¬ 
lutions  which  are  performed  by  fleets  or  fquadrons 
under  ordinary  circumftances,  we  are  prepared  to  con- 
fider  the  nature  and  confequences  of  a  naval  engage¬ 
ment. 

Circum-  1°  forming  a  fleet  for  battle,  it  is  proper  to  confider 
fiances  to  the  fize  and  number  of  the  (hips  of  which  it  is  to  con- 
be  confider- and  the  diftance  at  which  they  are  to  be  placed 
in  *a  fleet"  refpe&  to  each  other.  In  the  prefent  fyftem  of 

for* a&ion.  riava^  warfare,  it  is  generally  deemed  of  advantage  to 
have  the  (hips  that  are  to  form  the  principal  line  as  large 
as  peflible  ;  for  though  large  fliips  are  not  fo  ealily  and 
expeditioufly  worked  as  thofe  of  a  fmaller  fize,  they  are 
moft  ferviceable  during  the  a&ion,  both  as  carrying  a 
greater  weight  of  metal,  and  as  being  lefs  expofed  to 
aaaterial  injury,  either  from  the  enemy’s  (hot,  or  from 
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the  weather.  In  boarding  too,  a  large  Ihip  mull  have  Naval 
greatly  the  fuperioriiy  over  a  fmaller,  both  from  her  ^a<-*ics-  , 
greater  height,  and  from  the  number  of  hands  which  "" *  *  ' 
Ihe  contains.  With  refpeft  to  the  number  of  {hips,  it  is 
of  advantage  that  they  be  not  too  numerous,  as  if  the 
line  be  too  extenfive,  the  fignals  from  the  centre  are 
with  difficulty  obferved. 

In  arranging  a  fleet  in  line  of  battle,  it  is  proper  to 
regulate  the  diftance  fo  that  the  {hips  {hall  be  fufficient- 
ly  near  to  fupport  each  other,  but  not  fo  dole  as  that  a 
difabled  {hip  may  not  readily  be  got  out  of  the  line 
without  dilturbing  the  reft  of  the  fleet.  74 

It  has  long  been  deemed  a  point  of  great  confequence  Advantages 
with  the  commander  of  a  fleet  to  gain  the  weather  gage,and  diiad‘ 
or  to  get  to  windward  of  the  enemy,  before  coming  to  ttaweather. 
a£iion.  In  deciding  on  the  propriety  of  this,  much  will  gage, 
depend  on  the  relative  ftrengih  of  each  fleet,  and  on  the 
ftate  of  the  weather  at  the  time.  We  {hall  ftate  the  ad¬ 
vantages  and  difadvantages  of  the  weather  gage,  as- 
they  are  commonly  laid  down  by  writers  on  naval 
taftics,  though  we  may  obferve  by  the  way,  that  if  a 
fleet  be  much  fuperior  to  its  opponent,  it  is  feldom  of 
confequence  whether  it  engages  to  windward  or  to  lee- 
W’ard. 


A  fleet  to  windward  of  the  enemy  is  thought  to  pof- 
fefs  the  following  advantages.  It  may  approach  the 
leeward  fleet  at  plcafure,  and  can  of  courfe  accelerate  or 
deby  the  beginning  of  the  engagement.  If  more  nu¬ 
merous,  it  may  fend  down  a  detachment  on  the  rear  of 
the  enemy,  and  thus  throw  him  into  confufion.  It  may 
alfo  readily  fend  down  fireftfips  on  the  enemy’s  fleet, 
when  thrown  into  confufion  or  difabled.  It  may  board 
at  any  time,  and  is  fcarcely  incommoded  by  the  fmoke 
of  the  enemy.  The  reverfe  of  thefe  circumftances,  of 
courfe,  a 61  againft  a  leeward  fleet. 

The  difadvantages  of  being  to  windward  of  the  ene¬ 
my  refpe6l  chiefly  the  circumftances  attending  a  retreat, 
Ihould  this  be  neceffary.  The  windward  fleet  can  fel¬ 
dom  retire  without  pafling  through  the  enemy’s  line  j 
and  if  in  attempting  to  retreat,  the  windward  {hips  tack 
together,  thofe  of  the  leeward  fleet  may  do  the  fame, 
rake  the  weather  {hips  in  flays,  and  follow  them  on  the 
other  tack,  having  now  the  advantage  of  the  wind.  In 
ftormy  weather,  the  windward  {hips  can  feldom  open 
their  lower  deck  ports,  and  the  lee  guns  are  not  ealily 
managed  after  firing.  Again,  any  difabled  {hips  can¬ 
not  eafily  quit  the  line  without  difordering  the  reft  of 
the  fleet,  and  expofing  either  that  or  themfelves  to  be 
raked  by  the  enemy  to  leeward.  A  leeward  fleet  has 
the  advantages  of  ferving  their  lower-deck  guns  in  all 
weathers  5  of  being  able  to  retreat  at  pleafure  j  of  draw¬ 
ing  off  without  difficulty  their  difabled  {hips  j  of  form¬ 
ing  with  more  readinefs  the  order  of  retreat,  or  of  con¬ 
tinuing  the  a6tion  as  long  as  convenient  y  of  having  it 
in  their  power  when  fuperior  in  number,  to  double  the 
enemy,  and  of  cannonading  with  great  effe6t  the  wind¬ 
ward  {hips  as  they  bear  down  for  the  attack. 

As  an  engagement  between  two  adverfe  {hips  is  in 
fome  meafure  an  epitome  of  an  engagement  between  two 
fleetSj  we  fhall  firft  briefly  deferibe  the  former,  as  it 
takes  place  under  ordinary  circumftances,  and  fliall  then* 
notice  the  ufual  manner  of  condu6ting  a  general  engage¬ 
ment. 

A  naval  engagement  may  be  divided  into  three  fta  es,, 
the  preparation ,  the  afiion,  aad  the  repair. 


When> 
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„  76 
Prepara¬ 
tion. 


When  an  enemy’s  flap  heaves  in  fight,  and  it  is  thought 
advifablc  to  bring  her  to  an  engagement,  orders  are  firft 
7 j  given  to  clear  for  attion,  which  is  begun  by  the  boat- 
Defcription  Twain  and  his  mates  piping  up  the  hammocks,  in  order 
of  an  en-  to  clear  the  fpace  between  decks,  for  the  more  eafy  ma¬ 
nagement  of  the  guns,  as  well  as  to  afford  the  men  on 
the  quarter-deck,  &c.  a  better  protedion  againfl  the 
enemy’s  (hot,  the  hammocks  being  flowed  in  the  net¬ 
tings  above  the  gunwale  and  bulwarks.  After  this, 
the  boatfwain’s  mates  go  to  work  to  fecure  the  yards, 
WThich  is  done  by  faftening  them  with  ftrong  chains  or 
ropes  in  addition  to  thofe  by  which  they  are  fufpended. 
Ihey  likewife  get  ready  fuch  materials  as  may  be  ne¬ 
ceffary  for  repairing  the  rigging,  if  it  fhould  be  cut  a- 
way,  or  otherwife  damaged  by  the  enemy’s  (hot.  In  the 
mean  time  the  carpenter  and  his  mates  prepare  {hot 
plugs  and  mauls,  to  flop  any  dangerous  fhot  holes  that 
may  be  made  in  the  hull  near  the  furface  of  the  water, 
and.  provide  the  neceffary  iron  work  for  refitting  the 
chain-pumps,  if  their  machinery  fhould  be  injured  dur¬ 
ing  the  engagement ;  while  the  gunner  and  his  mates, 
and  the  quarter  gunners,  examine  the  guns,  to  fee  that 
their  charges  are  dry,  and  provide  every  thing' that  may 
be  required  for  fupplying  the  great  guns  and  fmall  arms 
with  ammunition.  The  mailer  and  mailer’s  mates  fee 
that  the  fails  are  properly  trimmed,  according  to  the 
fituation  of  the  ihip,  and  increafe  or  reduce  them  as  may 
be  found  nccelfary  ;  and  the  lieutenants  vifit  the  differ¬ 
ent  decks,  to  fee  that  all  is  clear,  and  to  take  care  that 
the  inferior  officers  do  their  duty. 

When  the  hoflile  fliips  have  approached  within  a  pro¬ 
per  diflance  of  each  other,  the  drums  beat  to  arms  ;  the 
boatfwain  and  his  mates  pipe  all  hands  to  quarters  l  All 
the  men  who  are  to  manage  the  great  guns  repair  im¬ 
mediately  to  their  refpe<5livc  ftations.  The  crows,  hand- 
fpikes,  rammers,  fponges,  powder-horns,  matches,  and 
train  tackles,  are  placed  in  order  by  the  fide  of  the 
guns :  the  hatches  are  immediately  clofed,  to  prevent 
fculkers  from  getting  below  ,  the  marines  are  drawn  up 
on  the  quarter-deck,  &c.  the  lafiiings  of  the  guns  are 
call:  loofe,  and  the  tompions  withdrawn.  The  whole 
artillery,  above  and  below,  is  run  out  at  the  ports,  and 
77  levelled  to  the  point  blank  range,  ready  for  firing. 

Ihe  a&ion.  When  thefe  neceffary  preparations  are  completed, 
and  the  officers  and  crew  ready  at  their  refpe6tive  fta¬ 
tions,  and  when  the  two  fhips  are  fufficiently  near  each 
other,  in  a  proper  relative  fituation  for  the  {hot  to  take 
full  effeft,  the  a&ion  commences  with  a  vigorous  can¬ 
nonade  from  the. great  guns,  accompanied  by  the  whole 
efforts  of  the  fwivels  and  fmall  arms.  The  firing  is  fel- 
dom  performed  in  vollies,  as  that  would  ftiake  the  fhip 
too  much,  but  the.  guns  are  loaded  and  fired  one  after 
another,  with  as  much  difpatch  and  as  little  confufion 
as  poftible,  care  being  taken  to  fire  only  when  each  gun 
is  properly  dire&ed  to  its  objeft.  During  the  firing, 
the  lieutenants  traverfe  the  decks,  to  fee  that  the  battle 
is  profecuted  with  vivacity,  and  that  the  men  do  their 
duty, .  while  the  midfhipmen  fecond  their  injun6tions, 
and  give  the  neceffary  affiflance  where  required,  at  the 
guns.committed  to  their  charge.  The  youngefl  of  thefe 
inferior  officers  are  generally  employed  to  carry  orders 
from  the  captain.  The  gunners  are  all  this  time  em¬ 
ployed  in  the  magazines,  filling  cartridges,  which  are 
carried  along  the  decks  in  boxes  by  the  boys  of  the 
ihip,  W  hen  the  action  has  continued  fo  long,  or  has 
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produced  fuch  an  cffe&,  that  one  of  the  fhips  mud  yield  Naval 
or  retreat,  if  the  vanquifhed  fhip  cannot  get  off,  fhe  T^aics. 

acknowledges  her  inferiority  by  linking,  or  haulino-  * - 

down  her  colours,  when  flie  is,  as  foon  as  poftible,  taken 
poffeffion  of  by  the  vidor,  the  commander  of  which 
fends  a  part  of  his  own  crew  into  the  captured  (hip,  and 
brings  away  moft  of  her  officers  and  men  on  board  his 
own  fhip,  as  prifoners  of  war. 

.The  engagement  being  concluded,  they  begin  to  re-Repair. 
pair  ;  the  guns  are  fecured  by  their  breechings  and 
tackles,  with  all  convenient  expedition.  Whatever  fails 
have  been  rendered  unferviceable  are  unbent,  and  the 
wounded  malts  and  yards  ftruck  upon  deck,  to  be  fiflied 
or  replaced  by  others.  T.  he  ftanding  rigging  is  knotted, 
and  the  running  rigging  fpliced  where  neceffary.  Pro¬ 
per  fails  are  bent  in  the  room  of  thofe  which  have  been 
difplaced  as  ufelefs.  The  carpenter  and  his  mates  are 
employed  in  repairing  the  breaches  made  in  the  fliip’s 
hull,  by  fhot  plugs,  pieces  of  plank,  and  fheet  lead. 

The  gunner  and  his  afliftants  are  bufied  in  replenifhing 
the  allotted  number  of  charged  cartridges,  to  fupply  the 
place  of  thofe  which  have  been  expended,  and  in  refittino- 
whatever  furniture  of  the  guns  may  have  been  damaged 
by  the  a&ion.  * 

A  general  engagement  between  two  adverfe  fleets  ofEngage- 
couife  involves  a  greater  variety  of  circumfiances,  andraentbe- 
requires  greater  judgement,  and  more  comprehenfivelween  tw 
{kill  in  the  commanding  officer.  fleets. 

When  the  commander  of  a  fleet  has  difeovered  an 
enemy’s,  fleet,  his  principal  objeft,  if  he  be  fufficiently 
ftrong,  is  to  bring  it  to  action  as  foon  as  poflible.  Every 
inferior  confideration  gives  way  to  this  important  objeft, 
and  all  neceffary  preparations  are  immediately  made  to 
prepare  for  fuch  an  event.  The  ftate  of  the  wind  and 
fituation  of  the  enemy  will  in  general  regulate  his  con- 
duft  with  regard  to  the  dipofition  of  his  fliips  on  that 
occafion.  lo  facilitate  the  execution  of  the  admiral’s 
orders,  the  whole  fleet  is  difpofed  in  three  fquadrons,  and 
each  of  thefe  claifed  into  three  divifions,  under  the  com¬ 
mand  of  different  officers.  Before  the  a&ion  begins, 
the  adverfe  fleets  are  drawn  up  in  two  lines,  as  formerly 
deferibed.  As  foon  as  the  admiral  difplays  the  fignal 
for  the  line  of  battle,  the  feveral  divifions  feparate  from 
the  columns  in  which  they  were  difpofed  in  the  ufual 
order  in  failing,  and  every  fhip  crouds  fail  to  get  into 
its  ftation  in  the  wake  of  the  next  a-head  j  and  a  proper- 
diftance  from  each  other  is  regularly  obferved  from  tile 
van  to  the  rear.  The  admiral,  however,  occafionally 
contra&s  or  extends  his  line,  fo  as  to  regulate  the  length 
of  his  line  by  that  of  his  adverfary.  This  is  more  par¬ 
ticularly  neceffary  to  prevent  his  being  doubled,  by 
which  his  van  and  rear  would  be  thrown  into  diforder. 

When  the  hoflile  fleets  approach  each  other,  the  courfes 
are  commonly  hauled  upon  the  brails,  and  the  top-gal¬ 
lant  fails,  and  flay  fails  furled.  The  movement  of  each 
fhip  is  regulated  chiefly  by  the  main  and  fore-top  fails 
and  the  jib :  the  mizen-top  fail  being  referved  to  haften 
or  retard  the  courfe  of  the  fhip  5  and  by  filling  or  back¬ 
ing,  hoifling  or  lowering  it,  to  determine  her  velocity. 

The  fignal  for  a  general  engagement  is  ufually  difplay- 
ed  when  the  fleets  are  fufficiently  near  each  other,  to  be 
within  the  range  of  point-blank  fhot,  fo  that  the  guns 
may  be  levelled  with  fome  certainty  of  execution.  Af¬ 
ter  the  battle  has  commenced,  it  is  carried  on  much  in 
the  fame  manner  as  between  two  fliips,  except  that  each 
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Naval  veffel  of  the  fleet,  befides  attending  to  her  own  move- 
iadtics.  ments^  tjas  i0  obferve  the  fignals  made  by  the  command- 
v  ing  officer,  and  repeated  by  the  frigates  on  the  van  and 
rear.  The  chief  objedfc  of  the  admiral  is  to  keep  his 
line  as  complete  as'poflible,  by  ordering  fhips  from  thole 
in  referve  to  fupply  the  place  of  fuch  as  may  have  been 
difabled,  and  to  annoy  the  enemy  as  much  as  poffible, 
both  by  {lengthening  the  feeble  parts  of  his  own  line, 
and,  if  circumtiances  admit  of  it,  by  fending  dowm  fire- 
lhips  upon  that  of  the  enemy.  When  the  engagement 
draws  near  a  clofe,  either  by  the  defeat  of  the  enemy,  or 
by  the  difabled  date  of  either  fleet,  fignals  are  made  from 
the  admiral,  to  take  poffeflion  of  fuch  of  the  enemy’s 
ihips  as  have  ftruck,  to  tow  his  own  difabled  (hips  into 
a  place  of  fecurity,  and  either  to  chafe  the  remainder  of 
the  enemy’s  fquadron,  or,  if  that  be  impra&icable,  to 
draw  off  his  own  fhips  to  be  refitted.  * 

Such  are  the  general  incidents  attending  an  engage¬ 
ment  at  fea,  modified  of  couvfe  by  numerous  circum- 
fee  *CampS’  ^anc€8>  which  a  general  defeription  can  convey  no 
Zells  Lives  idea.  There  are,  however,  various  movements  and  evo- 
vftbe  Ad -  lutions  connected  with  a  naval  engagement,  which  it  will 
mirals ,  and  bc  neceffaiy  for  us  to  notice. 

N-lfiflnd  Where  the  weather  gage  is  deemed  of  fufficient  im¬ 
portance,  it  is  often  an  objedt  with  two  fleets  to  difpute 
it  with  each  other.  When  the  enemy  is  to  windward, 
and  it  is  wifhed  to  gain  the  wTeather-gage  of  him,  the 
fleet  to  leeward  fhould  avoid  extending  itfelf  the 
length  of  the  enemy’s  line,  in  order  to  oblige  them  to^ 
edge  down  upon  theirs,  if  they  intend  to  attack  them; 
which  will  be  a  mean,  if  they  ftill  perfift  in  doing  fo,  of 
lofing  the  advantage  of  the  wind.  It  is  impoflible  for 
a  fleet  to  leeward  to  gain  to  windward,  fo  long  as  the 
enemy  keep  the  wind,  unlefs  a  change  happens  in  their 
favour  ;  therefore  all  that  a  fleet  to  leeward  can  do 
mult  be  to  wait  with  patience  for  fuch  a  change,  of  wffiich 
they  will  undoubtedly  avail  themfelves,  as  well  as  of  any 
inadvertency  the  enemy  may  commit  in  the  mean  time. 
And  as  long  as  the  fleet  to  leeward  does  not  extend  its 
line  the  length  of  the  enemy’s,  it  will  be  impoflible  for 
the  latter  to  bring  them  to  a&ion  without  running  the 
hazard,  by  bearing  down,  of  lofing  the  advantage  of  the 
wind,  which  both  fleets  will  be  fo  defirous  of  preferving. 
That  an  admiral  may  take  advantage  of  fuch  fhifts  of 
wind  as  occafionally  happen,  he  mud  endeavour  to  get 
his  (hips  into  fuch  fituations  where  tliefe  fhifts  mod 
frequently  take  place.  It  is  well  known  to  experienced 
naval  officers,  that  particular  winds  reign  mod  on  cer¬ 
tain  coafts,  or  off  certain  headlands.  Here,  therefore, 
the  admiral  (hould  await  the  approach  of  the  enemy  ; 
and  though  by  this  plan  he  may  fometimes  be  unfuccefs- 
ful,  he  will  more  frequently  gain  a  material  advantage. 
The  difpofition  of  projecting  headlands,  and  the  fetting 
of  tides  or  currents,  often  contribute  materially  towards 
gaining  the  wind  of  the  enemy.  The  fleet  to  wind- 
wrard  ffiould  keep  that  to  leeward  as  much  as  poffible 
abreaft  of  it ;  and  thus,  unlefs  the  wind  changes  confi- 
derably,  they  will  preferve  the  advantage  they  have 
gained.  They  ffiould  alfo  force  them  to  keep  their 
wind,  unlefs  they  think  it  prudent  not  to  engage,  in 
wffiich  cafe  it  would  be  better  to  keep  altogether  out  of 
fight. 

When  the  enemy  appears  defirous  of  avoiding  an  ac¬ 
tion,  there  are  various  methods  of  attempting  to  force  him 
to  engage  ;  as  firft,  when  he  has  the  weather  gage.  In 
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this  cafe  the  lee  fleet,  which  Is  defirous  of  bringing  on  Naval 
an  engagement,  mult  keep  always  on  the  fame  tack  with  1  afik-s.  ^ 
the  enemy  to  windward,  taking  care  to  keep  their  o.\n  ~ 
fhips  fo  exadlly  abreafl;  of  the  enemy,  as  to  prevent  lo¬ 
fing  fight  of  them  ;  and  hence  be  ready  to  take  advan¬ 
tage  of  the  firft  favourable  ffiift  of  wind  to  make  the  at¬ 
tack.  An  alteration  of  the  courle  may  be  belt  at¬ 
tempted  in  the  night.  The  lee  fleet  muft  have  frigates 
on  the  look-out,  and  thefe  muft  continually  give  notice 
by  fignal  of  the  manoeuvres  and  courfe  of  the  retreating 
fleet  to  windward.  Thus  the  weather  fleet  is  always 
expofed  to  purfuit,  without  being  able  to  get  off  unfeen  ; 
hence  muft  fooner  or  later  be  compelled  to  an  engage¬ 
ment,  unlefs  they  can  get  into  fome  friendly  port,  or 
ffiould  be  favoured  by  a  gale  of  wind  iufficient  to  difpede 
both  fleets,  and  thus  prevent  the  poflibility  of  a  general 
engagement. 

Secondly,  wffien  the  enemy  is  to  leeward. — If  the  lee 
fleet  keep  clofe  to  the  wind  in  the  order  of  battle,  the 
fleet  to  windward  is  to  ftand  on  in  the  fame  manner  till 
it  be  abreaft  of  the  enemy,  ffiip  to  ffiip,  and  at  the  fame 
time  to  bear  away,  and  fleer  fo  as  to  bring  their  refpec- 
tive  opponents  on  the  fame  point  of  the  compafs  with 
themfelves.  Thus  the  adverfe  fleets  will  be  fufficiently 
near  each  other  to  begin  the  a&ion,  by  each  {hip’s  pre- 
fenting  her  bow  to  the  {hip  abreaft  of  her  in  the  order 
of  failing,  wffiich  may  be  eafily  changed  for  the  order  of 
battle,  by  all  the  {hips  hauling  together  clofe  to  the 
wind,  in  the  moment  which  precedes  the  a£lion.  If  the 
fleet  to  leewTard  appear  inclined  to  engage,  it  may  bring 
to,  to  prevent  lofing  time,  and  after  this  they  will  fill 
as  foon  as  the  a£lion  commences,  becaufe  it  is  of  ar¬ 
range  to  a  lee  line  to  be  advancing  ahead.  As  the  lee 
fleet  fills  and  {lands  in  clofe  by  the  wind,  the  weather 
line  ffiould  keep  abreaft,  before  it  bears  away,  to  come 
within  the  requifite  diftance,  that  the  van  {hip  of  the 
weather  fleet  may  always  keep  to  windward  of  the  lead¬ 
ing  ffiip  of  the  lee  line,  and  be  guarded  againft  any  fhift 
of  wind  ahead. 

If  the  lee  fleet  bear  away  four  points  to  move  their  or* 
der  of  battle  on  the  other  tack,  and  avoid  the  adlion,  filing 
off  in  fucceflion  in  the  wake  of  the  van  {hip,  the  wea¬ 
ther  line,  by  bearing  aw?ay  all  together  eight  points,  can¬ 
not  fail,  as  both  fleets  are  fuppofed  to  fail  equally,  to 
pafs  through  the  middle  of  their  line,  and  force  them  to 
fight  with  difadvantage,  if  their  extent  be  double  the 
diftance  between  the  two  fleets.  If  the  extent  of  the 
fleet  be  lefs  than  the  above  limitation,  then  the  wreather 
fleet  will  divide  the  lee  fleet  more  unequally ;  and  if 
the  diftance  between  the  fleets  be  confiderable,  the  wea¬ 
ther  fleet  will  be  able  to  break  through  the  line.  If 
the  lee  fleet  bear  awTay  four  points  all  together,  being  of 
equal  extent  with  the  fleet  to  windward,  a i  d  their  di¬ 
ftance  from  each  other  equal  to  that  of  the  length  of 
one  of  the  lines  ;  ffiould  the  wreather  fleet  bear  away  at 
the  fame  time  eight  points,  they  will  approach  very  near 
the  fternmoft  of  the  retreating  fleet  ;  but  they  will  not 
have  it  in  their  power  to  cut  off  any  part  of  that  fleet, 
even  with  an  equality  of  failing ;  fo  that  the  only  ad¬ 
vantage  gained  by  this  manoeuvre  will  be  an  ability  of 
attacking  the  rear,  and  bringing  it  to  a&ion. 

If  the  van  ffiip  and  the  reft  of  the  weather  fleet  had 
a  Efficient  velocity  to  keep  the  centre  ffiip  of  the  lee 
line  on  the  fame  point  of  bearing ;  in  that  cafe,  the  lead¬ 
ing  ftiip  may  break  through  the  enemy’s  line  about  the 
4  K  middle 
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middle  {hip  of  the  centre  divifion  ;  for,  fuppofing  the 
fleets  in  the  order  of  battle,  on  the  ftarboard  tack,  fleer¬ 
ing  eaft,  with  the  wind  at  fouth  fouth-eaft,  being  at  two 
leagues  diflance  from  each  other,  both  the  lines  being 
four  leagues  in  extent  ;  then  the  lee  line  bearing  away 
all  together  four  points,  will  run  north-eaft ;  while  the 
fleet  to  windward,  bearing  away  all  together  eight 
points,  will  fleer  north ;  the  van  fhip  of  which  will 
keep  the  centre  divifion  of  the  lee  line  in  the  point  of 
bearing  north-weft.  As  fhe  is  fuppofed  to  be  able  to 
continue  in  this  pofition,  it  follows,  that  the  van  of  the 
weather  line  mufl  clofe  the  centre  of  the  flying  line  to 
leeward,  after  having  run  four  leagues.  The  time  and 
diflance  neceffary  to  cut  off  a  retreating  fleet  may  al¬ 
ways  be  known '  according  to  the  laft  fuppofition.  If 
the  lee  fleet  fhould  get  on  the  other  tack,  and  run  large, 
if  ill  in  the  order  of  battle,  they  will  be  fooner  forced  to 
a£lion  by  the  weather  fleet,  who  have  only  to  bear  a- 
way  eight  or  nine  points  on  the  fame  tack,  ©r  run  right 
before  the  wind. 

As  in  forcing  a  fleet  to  a£lion,  there  are  two  princi¬ 
pal  cafes  in  which  a  fleet  may  avoid  an  adlion,  where 
circumflances  are  not  fufficiently  favourable  •,  firfl,  when 
the  enemy  is  to  windward,  and  fecondly,  when  he  is  to 
leeward.  In  the  former  cafe  the  lee  fleet  fhould  form 
the  order  of  retreat,  if  the  enemy  are  in  view,  and  run 
on  the  fame  tack  as  their  leading  fhip  ;  but  if  he  is  flill 
out  of  fight,  and  they  have  received  intelligence  of  his 
approach,  by  their  frigates  on  the  look-out,  they  may 
bear  away  large,  without  confining  themfelves  to  keep 
the  wind  dire£lly  off,  unlefs  when  in  the  order  of  re¬ 
treat.  In  the  fecond  cafe,  it  feldom  happens  that  the 
weather  fleet  can  be  forced  to  an  engagement,  becaufe 
it  can  always  (land  on  that  tack  which  increafes  its  di¬ 
flance  from  the  enemy  ;  that  is,  by  flanding  on  one 
tack  while  the  enemy  is  on  the  other.  The  windward 
fleet  mufl  of  courfe  not  keep  too  near  the  enemy,  and 
take  all  poflible  means  of  avoiding  being  abreaft  of 
him. 

It  is  often  of  advantage  to  double  the  enemy  ;  that  is, 
to  bring  a  part  of  the  fleet  round  upon  his  van  or  rear, 
fo  as  to  place  him  between  two  fires.  This  manoeuvre 
alfo  refolves  itfelf  into  two  principal  cafes  :  firfl,  when 
the  enemy  is  to  windward  ;  fecondly,  when  he  is  to  lee¬ 
ward.  In  the  firfl  cafe,  the  lee  fleet  that  attempts  to 
double  the  enemy,  fhould  extend  itfelf  abreaft  of  him, 
fo  that  its  van  or  rear  may  extend  beyond  his  line,  in 
order  to  overreach  him,  by  tacking  in  fucceflion,  fo  that 
the  extended  part  of  the  line  may  get  up  to  windward. 
If  this  manoeuvre  be  properly  executed,  it  will  be  impof- 
ftble  for  the  fhips  of  the,  weather  line  long  to  maintain 
their  flations,  for  no  veflel  clofely  attacked  by  two  others 
of  equal  force  can  long  refill. 

It  is  of  fome  confequence  to  determine  whether  the 
attempt  to  double  fhould  be  made  on  the  van  or  the  rear 
of  the  enemy,  as  on  the  propriety  of  adopting  the  one 
or  the  other  of  thefe  meafures,  may  in  a  great  meafure 
depend  the  iffue  of  the  battle.  In  the  prefent  cafe,  it 
is  moft  eafy  to  double  the  van  of  the  enemy,  becaufe  if 
they  are  engaged  by  the  fhips  abreaft  of  them,  thofe 
which  are  advanced  ahead  will  be  able,  by  making  all 
fail,  to  get  in  the  perpendicular  to  the  direction  of  the 
wind  with  the  van  of  the  enemy,  and  tack  in  fucceftion 
to  gain  the  wind  of  them  on  the  other  board,  thus  keep¬ 
ing  theAi  to  leeward  ;  and  when  they  are  come  fufticient- 


ly  to  windward,  they  are  again  to  go  about,  in  order  to  Naval 
keep  the  two  headmbft  fhips  of  the  enemy’s  line  conti- 1  Tallies.  ^ 
nually  under  their  fire.  If  there  be  two  or  three  fhips 
to  tack  in  fucceflion  and  gain  the  wind  of  the  enemy, 
they  may  edge  down  on  the  van  of  the  water  line  at 
pleafure,  keeping  themfelves  a  little  to  windward  of  it  ; 
and  as  that  van  is  already  engaged  by  the  other  fhips  a- 
breaft  on  the  other  fide,  ftie  muft  neceffarily  be  foon  dil- 
abled.  If  they  bear  away,  they  muft  drop  upon  the 
line  with  which  they  are  engaged  to  leeward,  while  the 
fhips  to  windward  ftill  continue  to  cannonade  them.  If 
they  attempt  going  about,  in  order  to  attack  more  clofe¬ 
ly  the  fhips  to  windward,  they  will  be  raked,  while  in 
flays,  by  their  opponents  to  leeward  and  to  windward, 
who  enfilading  them  with  whole  broadfides,  which  they 
cannot  return,  muft  complete  their  diforder.  If  they 
make  fail,  in  order  to  fruftrate  the  defign  of  the  fhips 
inclined  to  double,  thofe  with  which  they  are  engaged 
abreaft  to  leeward  have  only  to  perform  the  fame  ma¬ 
noeuvre,  and  keep  them  under  their  fire  ;  while  the 
others,  after  having  haraffed  them  as  much  as  poflible, 
will  do  their  beft  to  perform  the  fame  manoeuvre  on  the 
fucceeding  fhips. 

If  any  of  the  fhips  in  the  van  of  the  weather  line  are 
difabled  in  their  mafts  or  yards,  they  will  drop  aftern, 
and  run  foul  of  the  next  fucceeding  fhip,  and  thefe  again 
on  the  next  aftern.  Thus,  the  enemy’s  order  of  battle 
will  be  broken,  while  on  the  other  hand  the  lee  line  is 
preferved  ;  and  thofe  fhips  which  have  gained  the  wind 
of  the  enemy  will,  without  engaging  more  fhips  than 
they  can  manage,  contribute  to  increafe  the  confufion. 

When  the  enemy  is  to  leeward,  and  the  weather  fleet 
attempts  to  double,  the  fhips  of  the  weather  line  muft 
extend  their  van  beyond  that  of  the  enemy,  and  then 
veer  in  order  to  bring  the  headmoft  fhips  of  the  lee  line 
between  two  fires.  It  mufl  not,  however,  be  concealed, 
that  it  is  much  more  dangerous  to  the  fhips  engaged  in 
this  fervice  to  attempt  doubling  a  fleet  to  leeward,  than 
one  to  windward,  as  if  difabled,  or  feparated  too  far 
from  their  own  fleet,  they  cannot  fo  eafily  extricate 
themfelves,  and  rejoin  the  fleet.  83 

When  one  fleet  attempts  to  double  another,  this  lat- To.  avoltl 
ter  will  of  courfe  do  all  in  their  power  to  avoid  the  im-  ou~ 

pending  danger;  and  this  they  will  the  more  readily  do, 
according  to  their  number,  or  their  fituation.  If  the 
fleet  thus  threatened  be  to  windward,  one  of  the  me¬ 
thods  propofed  to  avoid  being  doubled,  is  to  extend  th» 
line  towards  the  point  threatened,  fo  as  to  leave  a  greater 
fpace  between  the  fhips ;  but  in  doing  this,  there  is  a 
rifk  of  having  the  line  broken  by  the  fuperior  enemy. 

Another  method  fuggefted  is,  for  the  flag  fhips  of  the 
windward  fleet  to  oppofe  themfelves  to  thofe  of  the  lee 
line,  which  is  fuppofed  to  render  feveral  of  the  enemy’s 
fhips  in  the  intervals  of  little  ufe ;  but  one  great  incon¬ 
venience  of  this  manoeuvre  is,  that  it  leaves  the  van  and 
rear  moft  expofed  to  the  enemy’s  fire,  and  that  the  rear 
divifion  in  particular  is  in  great  danger  of  being  doubled. 

To  remedy  thefe  defe£b,  the  largeft  fliips  fhould  be 
placed  in  the  van  and  rear  of  each  divifion,  and  the 
fleet  muft  regulate  its  failing  in  fuch  a  manner  that  its 
rear  ftiall  never  be  aftern  of  the  rear  of  the  enemy. 

When  the  enemy  is  to  leeward,  the  weather  fleet  is  to 
keep  aftern  of  the  enemy,  fo  that  the  van  of  the  wea¬ 
ther  fleet,  may  be  oppofed  to.  and  attack  the  enemy’s 
centre.  Hence  the  enemy’s  van  will  become  ufelefs  for 
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Naval  fome  time  3  and  fhould  it  attempt  to  tack  and  double 
Tallies,  on  ^gather  fleet,  much  time  will  be  loft  in  perform- 
ing  evolution  3  and  it  alfo  runs  the  rifk  of  being  fe- 
parated  by  the  calm  which  often  happens  in  the  courfe 
of  an  engagement,  occafioned  by  the  difeharge  of  the 
guns.  A  confiderable  interval  might  alfo  be  left  be¬ 
tween  the  centre  and  van,  if  neceffary  precautions  be 
S4  taken  to  prevent  the  van  from  being  cut  off. 

Of  chafing.  There  are  feveral  circumftances  of  importance  to  be 
confidered  in  the  fubjea  of  chafing,  i.  e.  when  one  (hip 
or  fleet  purfues  another,  called  the  chafe,  either  to  bring 
8,  her  or  them  to  allion,  or  to  oblige  them  to  furrender. 

In  the  cafe  When  a  {ingle  fhip  chafes  another,  it  is  to  be  prefum- 
of  fingle  ed  in  general,  that  one  of  them  is  the  better  failer, 

*2iPs*  though  this  is  not  always  the  cafe,  and  ftill  by  proper 

manoeuvering  the  chafing  fhip,  or  chafer ,  may  gain  on 
the  chafe.  In  the  following  obfervations,  however,  we 
fhall  fuppofe  the  chafer  to  fail  failer  than  the  chafe.  .The 
manoeuvres  of  the  chafer  will  depend  on  her  being  to 
windward  or  leeward  of.the  chafe. 

When  the  chafe  is  to  windward,  it  is  evident  that  as 
foon  as  fhe  perceives  a  ft  range  fhip  which  fhe  takes  for 
an  enemy,  {he  will  haul  her  wind,  in  order  to  prolong 
the  chafe,  as  otherwife  her  retreat  would  foon  be  cut  off. 
The  chafer  then  ftands  on  alfo  nearly  clofe  hauled,  till 
fhe  has  the  chafe  on  her  beam  3  (he  then  tacks,  and 
ftands  on  clofe  hauled  till  the  chafe  is  again  on  her 
beam,  and  then  retacks.  In  this  manner  {he  continues 
tacking  every  time  {he  brings  the  chafe  perpendicular  to 
her  courfe  on  either  board  5  and  by  thus  manoeuvring,  it 
is  certain  that  the  chafer  will,  by  the  fuperiority  only 
of  her  failing,  join  the  other  in  the  Ihorteft  time..  For 
fince  the  chafer  tacks  always  as  foon  as  the  chafe  is  per¬ 
pendicular  to  her  courfe,  ftie  is  then  at  the  ftiorteft  di¬ 
ftance  poflible  on  that  board  ;  and  fince  the  chafer  is 
fuppofed  to  be  the  fafter  failer,  thefe  ftiorteft  diftances 
will  decreafe  every  time  the  chafer  tacks.  It  is  there¬ 
fore  of  advantage  to  the  chafe  to  keep  conftantly  on  the 
fame  courfe,  without  loflng  her  time  in  going  about,  as 
tacking  cannot  be  fo  favourable  to  her  as  to  her  adver- 
fary,  whofe  failing  is  fuperior,  If  the  captain  of  the 
chafer  {hould  fo  little  underftand  his  profeflion  as  to 
Hand  on  a  long  way,  and  tack  in  the  wake  of  the  chafe, 
the  beft  thing  ftie  can  do  is  to  heave  in  flays,  and  pafs 
to  windward  of  him  on  the  other  tack,  except  {he  fhould 
And  herfelf  likely  gaining  advantage  by  going  large  ) 
for  if  the  chafer  perftfls  in  tacking  in  the  wake  of  the 
other  fhip,  the  purfuit  will  be  very  much  prolonged. 

When  the  chafe  is  to  leeward,  the  chafer  is  to  fleer 
that  courfe  by  which  {he  thinks  {lie  will  gain  moft  on 
the  chafe.  If,  after  having  run  a  (hort  time,  the  chafe 
is  found  to  draw  more  aft,  the  chafer  ftiould  then  bear 
away  a  little  more ;  but  if  the  chafe  draw  ahead,  the 
chafer  ftiould  haul  up  a  little,  and  thus  the  courfe  may 
be  fo  regulated  that  the  chafe  may  always  bear  on  the 
fame  point,  and  then  the  chafer  will  get  up  with  the 
chafe  in  the  ftiorteft  time  poflible  ;  for  if  any  other 
courfe  were  fleered,  the  chafer  would  be  either  too  far  a- 
head  or  too  far  aftern,  and  hence  the  purfuit  would  be 
prolonged.  The  chafe  fhould  run  on  that  courfe  which 
will  carry  her  direlHy  from  the  chafer,  and  ftiould  con- 
fider  which  is  her  beft  trim  with  refpell  to  the  wind, 
that  ftie  may  move  with  the  greateft  poflible  rapidity 
from  the  chafer  5  for  fome  (hips  have  more  advantage  in 


R. 


627 


going  large,  others  with  the  wind  right  aft,  and  others  Naval 
when  clofe  hauled.  .  ,  Tac*lcs*_, 

Another  method  has  been  propofed  for  chafing  a  ftiip 
to  leeward,  that  is,  by  conftantly  fleering  dire  lily  for  Curve  of 
the  chafe  :  in  this  cale,  the  trail  deferibed  by  the  chafer  purfuit. 
is  called  the  line  or  curve  of  purfuit .  To  illuftrate  this,  p]ate 
let  A  (fig.  11.  Plate  DLXVIII.)  reprefent  the  chafer,  DLXviIl, 
and  B  the  chafe  direlily  to  leeward  of  her,  and  running  pig.  n, 
with  lefs  velocity  than  the  purfuer,  in  the  dire liion  BC, 
perpendicular  to  that  of  the  wind.  Now,  to  conftrult 
this  curve,  let  B  b  be  the  diftance  run  by  the  chafe  in 
any  (hort  interval  of  time  3  join  A  b  and  make  A  1 
equal  the  diftance  run  by  the  chafer  in  the  fame  time. 

Again,  make  bc,cd,de ,  ef  &c.  each  equal  to  B  b ; 
join  1  c ,  and  make  I,  2=zA  1  3  join  2d,  and  make 
2,  3  equal  to  Ai  ;  proceed  in  like  manner  till  the  two 
diftances  carried  forward  meet  as  at  C,  and  a  curve  de¬ 
feribed  through  the  points  A,  I,  2,  3,  &c.  will  repre¬ 
fent  nearly  the  curve  of  purfuit  3  and  the  lefs  the  inter¬ 
val  A  1  is  taken,  the  more  accurately  will  the  curve  be 
formed.  In  this  particular  cafe,  the  length  of  the  di¬ 
ftance  BC  may  be  found  as  follows,  provided  the  di¬ 
ftance  AB  and  the  proportional  velocities  of  the  two 


(hips  be  known. 

Let  the  velocity  of  the  chafe  be  denoted  by  a  frac¬ 
tion,  that  of  the  chafer  being  unity.  Multiply  the  gi¬ 
ven  diftance  AB  by  this  frallion,  and  divide  the  pro- 
dull  by  the  complement  of  the  fquare  of  the  fame  frac¬ 
tion,  and  the  quotient  will  be  the  diftance  run  by  the 
chafe  B.  Suppofe  AB,  the  diftance  of  the  chafe  di- 
rellly  to  leeward  of  the  chafer,  be  taken  at  1 2  miles, 
and  fuppofe  the  velocity  of  the  chafe  three-fourths  of 
that  of  the  chafer  5  what  will  be  the  diftance  run  by 

the  chafe  before  fhe  is  overtaken  ?  Now - =?  =  T = 

1 — 41 


o  v— — 20—  miles ;  and  fince  the  velocity  of  the  chafer 

7  7 

to  that  of  the  chafe  is  as  4  to  3,  hence  the  diftance  run 

by  the  chafer  will  be  =z20~  X  -=27^  m^es*  As 

7  4  7 


chafer  alters  her  courfe  at  every  point,  and  probably 
fails  better  with  the  wind  in  one  direllion  with  refpeli 
to  her  courfe  than  when  the  wind  is  in  another  direc¬ 
tion,  her  velocity  will  be  different  at  different  points  of 
the  courfe.  Thus,  fuppofe  her  to  fail  fafter  when  the 
wind  is  on  the  quarter,  her  velocity  will  conftantly  in- 
creafe  to  a  certain  point,  and  will  then  diminifh.  Hence 
in  real  praltice  the  curve  of  purfuit  will  not  be  exallly 
what  is  laid  down  in  the  above  problem,  and  of  courfe 
the  meafure  of  BC  will  differ  a  little  from  what  we  have 
there  laid  down.  See  RESISTANCE  of  Fluids  and  SEA¬ 


MANSHIP.  #  p  87 

If  the  whole  fleet  is  to  give  chafe,  the  admiral  will  in  the  cafe 
make  the  proper  fignal,  and  then  each  (hip  will  inftant-  of  fleets, 
ly  make  all  the  fail  poflible.  If  the  retreating  fleet  is 
not  much  inferior  to  the  other,  a  few  of  the  fafteft  fail¬ 
ing  veffek  only  are  to  be  detached  from  the  fuperior 
fleet,  in  order  to  pick  up  any  ftragglers,  or  thofe  {hips 
which  may  have  fallen  aftern  3  and  the  remaining  part 
of  the  fleet  will  keep  in  the  fame  line  or  order  of  failing 
as  the  retreating  fleet,  fo  that  they  may,  if  poflible, 
force  them  to  allion.  But  if  the  retreating  fleet  is  much 
inferior,  the  admiral  of  the  fuperior  fleet  will  make  the 
4  K  2  fignal 
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fignal  for  a  generat  chafe,  and  then  each  fliip  will  im¬ 
mediately  crowd  all  the  fail  poflible  after  the  retreating 
fleet }  or,  if  the  chafe  be  flill  lefs  numerous,  the  admi¬ 
ral  will  detach  one  of  the  fquadrons  of  his  fleet,  by 
hoifting  the  proper  fignal  for  that  purpofe,  and  he  will 
follow  with  the  remainder  of  the  fleet.  The  fquadron 
that  chafes,  fliould  be  very  careful  not  to  engage  too 
far  in  the  chafe,  for  fear  of  being  overpowered  ;  but  at 
the  fame  time  to  endeavour  to  fatisfy  themfelves  with  re¬ 
gard  to  the  objedl  of  their  chafe.  They  mull  pay  great 
attention  to  the  admiral’s  lignals  at  all  times  ;  and,  in 
order  to  prevent  feparation,  they  fliould  colleft  them¬ 
felves  before  night,  efpecially  if  there  be  any  appearance 
of  foggy  weather  coming  on,  and  endeavour  to  join  the 
fleet  again.  The  (hips  are  diligently  to  obferve  when 
the  admiral  makes  the  fignal  to  give  over  chafe  ;  that 
each  regarding  the  admiral’s  (hip  as  a  fixed  point,  is  to 
work  back  into  her  ftation,  to  form  the  order  or  line 
again  as  quickly  as  the  nature  of  the  chafe  and  the  di¬ 
flance  will  permit. 

When  a  fleet  is  obliged  to  run  from  an  enemy  who  is 
in  light,  it  is  ufual  to  draw  up  the  {hips  in  that  form  or 
order,  called  the  order  of  retreat;  and  the  admiral, 
when  hard  purfued,  without  any  probability  of  efcaping, 
ought,  if  practicable,  to  run  his  (hips  aihore,  rather 
than  fuffer  them  to  be  taken  afloat,  and  thereby  give 
additional  ftrength  to  the  enemy.  In  fhort,  nothing 
fhould  be  negle&ed  that  may  contribute  to  the  prefer- 
■vation  of  his  fleet,  or  prevent  any  part  of  it  from  falling 
into  the  hands  of  the  conqueror. 

We  have  now  gone  through  the  principal  evolutions 
of  fleets  and  fquadrons,  nearly  as  they  are  deferibed  in 
the  Elements  of  riggings  feamanjhip ,  and  naval  taffies, 
and  other  approved  publications  on  fimflar  iuojeCls.  We 
have  indeed  omitted  the  method  of  forcing  an  enemy’s 
line,  and  of  avoiding  being  forced,  becauie  the  former 
will  be  readily  underftood  from  what  we  have  to  add  on 
the  improved  method  of  taffies  of  M.  Grenier,  and  Mr 
Clerk  of  Eldin. 

Various  defeffs  have  been  obferved  in  the  taffies 
ufually  employed  at  fea,  efpecially  in  a  line  of  battle, 
and  in  the  mode  of  bringing  an  enemy  to  aftion.  The 
ufual  order  of  battle  firft  introduced  by  the  duke  of 
York,  afterwards  James  II.  of  England,  is  defeflive 
from  its  length.  Its  great  extent  makes  it  difficult  for 
the  admiral  to  judge  what  orders  are  proper  to  be  iffued, 
to  the  fliips  fiationed  at  the  extremities,  while  his  fig- 
nals,  however  diftinffly  made,  are  liable  to  be  miflaken 
by  the  commanders  of  thefe  fliips.  Befides,  the  extre¬ 
mities  of  a  long  line,  efpecially  if  it  be  to  leeward,  are 
neceffarily  defencelefs,  as  the  enemy  may  throw  himfelf 
with  a  fuperior  force  on  the  van  or  rear,  and  cut  either 
of  thefe  off  before  it  can  be  properly  fupported  by  the 
other  fquadrons.  Vifcount  de  Grenier,  who  was,  we  be¬ 
lieve,  one  of  the  firfl:  to  notice  thefe  defefls,  propo¬ 
sed  to  remedy  them  by  introducing  a  new  order  of 
battle. 

The  leading  principles  of  De  Grenier’s  taffies  are 
founded  on  the  following  confederations.  It  is  evident 
that  each  fliip  of  a  fleet  mull  at  all  times  occupy  the 
'centre  of  a  certain  horizon.  This  horizon  De  Grenier 
divides  into  two  unequal  parts,  calling  the  greater  the 
direff  and  graduated  f pace,  and  the  lefs  the  indireff , 
crofted,  and  ungraduated fpacc.  The  reafon  of  thefe  ap¬ 
pellations  is5  that  on  the  greater  fegment  of  the  horizon- 
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tal  circle  there  are  20  different  points,  which  may  be  Naval 
marked  by  degrees  from  one  of  the  clofe-hauled  lines  to  Taffies, 
the  other,  and  to  which  a  fliip  may  fail  from  the  centre  V""M“v 
by  fo  many  direff  courfes  without  tacking  ;  whereas 
from  the  other  12  points,  including  that  fiom  which  the 
wind  blows,  file  cannot  arrive  but  by  fleering  crofs 
courfes,  which  muff  neceffarily  delay  her  progreis.  Sup- 
pofe  now  a  fleet  to  leeward,  lo  difpofed  that  only  a  part 
of  it  can  fight  with  another  equally  numerous,  and 
ranged  to  windward  in  a  Angle  line,  and  let  the  lee 
fleet  be  ranged  on  three  fides  of  a  lozenge  a  b,  c  d,  ef 
(fig.  12.).  The  fquadron  a  b ,  which  is  moil  to  wind¬ 
ward,  being  drawn  up  in  line  of  battle,  cannot  be 
fought  but  by  an  equal  number  AB,  CD,  EF.  All 
the  reff  of  that  fleet  therefore  muff  remain  inaffive,  un- 
lefs  the  fliips  which  are  not  engaged  fliould  try  to  pafs 
to  leeward  of  the  fleet  a  b,  c  d,  ef  But  fhould  the 
fliips  of  the  weather  fleet,  which  are  placed  between  B 
and  F,  bear  away  as  they  appear  in  the  figure  between 
C  i  and  F  /,  the  fliips  between  A  and  B,  which  are 
fighting  to  windward,  cannot  bear  awTay  with  them. 

Suppofe  now  that  the  fliips  between  C  i  and  F  i  have 
paffed  to  leeward,  the  fquadrons  c  d,  ef  which  are 
ranged  according  to  De  Grenier’s  fyffem,  and  have  not 
yet  been  engaged,  fhould  come  to  windward  and  join 
with  their  friends  a  b  againff  that  fquadron  of  the  ene¬ 
my  AB  which  is  ftill  to  windward  and  engaged.;  it  is 
almoff  impoflible  but  that  the  fquadron  AB  muff  be  de- 
flroyed  by  fo  great  a  fuperiority,  before  it  could  receive 
afiiftance  from  the  fliips  to  leeward  between  C  i  and 

F  u 

De  Grenier  propofes  only  three  orders  of  failing,  one  His  oilers 
when  a  fleet  is  to  pafs  a  ffrait j  a  fecond  when  it  fleers  of  failing, 
in  open  fea,  on  the  look  out  for  an  enemy,  or  with  a 
view  to  avoid  him  ;  and  a  third  when  on  an  exlenfive 
cruife  difpofed  fo  that  it  cannot  be  eafily  furpriied  or 
broken.  Of  thefe  three  orders  only  the  fecond  and 
third  differ  from  the  ufual  orders  of  failing.  The  former 
of  thefe  is  reprefented  by  fig.  1.  Plate  DLX1X.  w  here  Plate 

the  columns  ab,  c  d,  ef  are  difpofed  on  three  tides  of  BLXIX. 

a  regular  lozenge,  on  the  two  clofe-hauled  lines.  The  I’ 

fliips  of  the  two  divifions  c  d^  ef,  fometimes  to  w;ind- 

ivard  (as  in  fig.  2.)  and  fometimes  to  leeward  (as  in 
fig.  I.)  of  the  third  divifion  a  b,  are  to  be  formed  on 
two  parallels  of  one  of  the  clofe-hauled  lines  in  the 
wakes  of  their  refpe&ive  headmofl  (hips  ;  while  the  third 
divifion  a  b  is  to  be  ranged  ahead  or  aftern  of  the  others 
on  the  other  clofe-hauled  line,  fleering  chequerwife  the 
fame  courfe  as  the  other  divifions. 

When  ab  is  to  windward  of  c  d  and  ef  (fig.  1.), 

De  Grenier  calls  that  the  windward  primitive  order  of 
failing,  and  when  to  leew^ard  (fig.  2.),  the  fleet  is  (aid 
to  be  in  the  leeward  primitive  order  of  falling .  Thefe 
are  the  two  principal  pofitions  in  almofl  every  cafe,  and 
with  very  little  variety,  may  become  the  order  of  battle, 
of  chafing,  &:c. 

His  third  order  is  illuflrated  by  fig.  3.  where  the  di-  Fig  ty. 
vifions  a  b  and  ef,  are  fuppofed  at  the  diflance  of 
about  fix  leagues  from  each  other;  cd  and  ef  refling 
on  the  extremities  of  the  bafe  of  a  triangle  STV,  while 
the  centre  fliip  of  the  divifion  a  b  lefts  on  its  fummit  T  ; 
none  of  the  divifions  could  be  cut  off  by  an  enemy,  howT- 
ever  formidable,  feen  from  its  centre  fliip  at  the  diflance 
of  fix  leagues.  For  if,  on  the  proper  fignal,  the  divi¬ 
fion  a  b  fhould  fleer  from  T  toward  X,  on  the  courfe 
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oppofite  to  the  clofe-hauled  line  it  fleered  bciOie,  and 
the  two  divifions  c  d  and  ef  fleer  from  Valid  S  to- 
wards  X  likewile,  it  is  plain  that  each  of  thefe  divisions 
would  have  only  tbiee  leagues  to  run  to  join  the  other 
two,  while  the  enemy  which  was  firfl  perceived 
diftance  of  fix  leagues,  mull  run  nine  before 
come  up  with  the  neareil  of  thefe  fquadrons. 

To  form  De  Grenier’s  order  of  battle  reprefented  in 
fig.  4.  and  5.  it  will  be  fufficient  for  the  fhips  of  the 
three  diviiions  ranged  in  the  windward  primitive  order 
ti<j$  and  of  failing  (<ee  N°  90O  to  heave  in  flays  all  together,  and 
r  &  ’  ’  get  on  the  other  tack  on  the  oppofite  line  of  bearing 
(fig.. 4.)  ;  or  for  the  fhips  in  the  leeward  primitive  order 
at  once  to  haul  the  wind  on  the  fame  tack  as  they  deer ; 
and  they  will  find  themfelves  in  order  of  battle,  fig.  5* 
When  the  two  columns  cd  and  ef,  are  to  leeward  of 
the  third  divifion  a  b,  ranged  in  order  of  battle,  this  is 
called  the  natural  order •  of  battle ,  and  when  c  d  and  ef 
are  to  windward  of  a  b,  this  is  the  inverted  order  oj  bat-  • 
tie .  The  former  of  thefe  is  calculated  for  a  fleet  com¬ 
bating  to  leeward,  and  the  latter  fer  a  fleet  which  muft 
fight  to  windward. 

p-  ^  To  explain  the  advantages  of  thefe  difpofitions,  let  us 

fuppofe  the  line  AB,  CD,  EF,  fig.  6:  to  reprefent  an 
enemy’s  fleet  to  windward  in  the  ufual  order  of  battle, 
on  the  clofe-hauled  line,  and  on  the  {larboard  tack,  and 
let  a  b  be  one  of  the  diviiions  of  a  fleet  difpofitd  accord¬ 
ing  to  the  now  natural  order,  on  the  (larboard  tack, 
while  the  line  c  d,  ef  reprefent  the  other  two  divifions 
(landing  on  chequerwife  on  the  fame  tacK,  but  formed 
on  the  oppofite  clofe  hauled  line.  When  the  enemy 
comes  to  attack  this  latter  fleet  on  a  fuppofition  that  it 
is  inferior  to  their  own,  their  divifions  AB  and  EF,  in 
order  to  attack  the  (hips  a  or  b ,  mufl  bear  away.  Now, 
to  prevent  the  attack,  each  of  the  divifions  c  d,  ef 
muft  make  the  following  evolutions  according  to  their 
refpe&ive  fituations,  and  the  manoeuvres  of  the  enemy. 
I.  The  fhips  of  the  divifion  a  b  are  to  flacken  as  much  as 
poffible  their  headway,  and  form  a  very  clofe  line,  till 
the  enemy  makes  a  movement  to  attack  the  headmoft  or 
llernmofl  (hip  of  that  divifion.  2.  The  fhips  of  the  di¬ 
vifion  c  d  are  to  make  fail  till  they  come  under  the  fe- 
cond  or  third  fhip  of  the  rear  of  the  line  of  battle  a  b, 
when  they  will  take  the  fame  fail  as  the  fhips  of  that  di¬ 
vifion,  to  preferve  that  pofition  until  the  hoflile  fhips 
make  their  evolution  to  attack  the  rear  fhips  of  that -di¬ 
vifion.  In  this  fituation  the  fhips  of  the  divifion  c  d 
will  be  able  to  obferve  the  manoeuvres  of  the  enemy,  in 
order  to  change  tack,  and  form  themfelves  in  order  of 
battle  on  the  oppofite  board  as  foon  as  the  hoflile  fhips 
fhall  have  run  over  a  certain  fpace  ;  becaufe  the  fhips  of 
the  divifion  cd,  fleering  afterwards  clofe  hauled  in  the 
wake  of  the  flernmoft  fhip  of  the  divifion  ab ,  will  be 
able  to  cover  the  rear  fhips  of  that  divifion,  and  get  the 
weather-gage  of  the  hoftile  divifions  which  are  bearing 
away  ;  rake  their  fhips;  run  along  fide  of  them  ;  double 
their  rear- guard,  and  put  it  between  two  fires,  if  thofe 
hoflile  fhips  are  following  in  the  wake  of  each  other  di¬ 
vide  it,  if  they  bear  away  chequerwife,  or  gain  to  wind¬ 
ward,  and  put  between  two  fires  the  enemy’s  divifion 
CD,  while  engaged  with  the  divifion  ab,  3.  The  di¬ 
vifion  ef  may  abandon  their  poft,  and  run  chequerwire 
under  a  prefs  of  fail  as  foon  as  the  enemy  falls  ahead  of 
ab ;  that  if  the  enemy’s  divifion  AB  attempts  to  fall 
on  ef  or  on  the  van  of  a  b7  they  may,  by  going  about. 
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fleer  in  order  of  battle  clofe  hauled  on  the  oppofite  line, 
and  cover  the  {hip  a,  double  the  hoftile  divifion  CD  a-  i  _  "  , 
head,  or  divide  AB  which  is  running  chequerwife  on 
the  oppofite  tack. 

Fig.  7.  marks  another  method  of  manoeuvring  by  the  Fig.  7* 
divifions  c  d,  ef  when  the  enemy’s  fhips  are  arranged  in  a 
fingle  line  not  well  formed.  92 

Figs.  8.  and  9.  illuilrate  De  Grenier’s  method  ofDeGre- 

placing  the  admiral’s  lliip,  and  the  frigates  and  tranf- nier  s  me- 

ports  attached  to  a  fleet.  A,  fig.  8.  is  the  admiral* 
placed  ahead  of  the  fleet,  at  a  fhort  diftance  from  the  adr£iraps 
headmoft  of  the  fecond  divifion,  and  in  the  fame  direc-  fhip,  fri- 
tion  oi  the  wind  as  the  headmoft  (hip  of  the  firfl  divifion ;  gates  and 
ff  are  two  frigates  obferving  the  fame  rule  and  pofition 
with  rei’pect  to  the  van  fhip  of  the  third,  and  rear  of  the  ^  * 
firfl  divifion.  When  the  fleet  is  in  order  of  battle,  as  in 
fig.  9.  the  admiral’s  fhip  A  is  in  the  centre  of  the  lo¬ 
zenge,  and  two  of  the  frigates,  ff  on  the  fourth  fide  of 
lozenge.  The  tranfborts  and  ftoic- fhips,  when  the  fleet 
is  in  order  of  failing  or  convoy,  occupy  the  fpace  cir- 
cumfcribed  by  the  lozenge,  but  in  order  of  battle  they 
are  difpofed  in  a  line  oppofite  to  that  of  the  enemy. 

We  cannot  enter  on  a  more  minute  or  fatisfa£lory  ac¬ 
count  of  this  fyftem  ;  for  a  full  expofition  of  which  we 
muft  Tefer  to  the  original  work  entitled  V  Art  de  Guerre 
en  Mer,  ou  TaBique  Navale,  See.  par  M.  ic  Vifcompte 
de  Grenier,  or  the  extratls  from  it  contained  in  the 
Elements  and  PraBice  of  Rigging  and  Seamanjhip .  93- 

We  muft  now  turn  our  attention  to  the  improvements  Mr  Clerk-s 
in  ta£lics  fuggefted  by  our  countryman  Mr  Clerk  ; — ta  1CS* 
improvements  which  have  received  the  approbation  of 
feveral  diftinguiihed  officers  of  the  Britifh  navy,  and  to 
hints  derived  from  which  we  are  in  a  great  meafure 
indebted  for  fome  of  the  mofl  fignal  vidories  which 
have  heaped  additional  honour  on  the  naval  power  of 
Britain.  94 

Before  entering  on  an  explanation  of  Mr  Clerk’s  tac-^1:  s 

tics,  we  muft  briefly  flate  his  objections  to  the  ufual  to^the^fual 
method  of  bringing  fhips  to  aClion,  by  the  weather  fhip  method  of 
or  fleet  fleering  uireClly  down  upon  the  enemy.  By  attack, 
doing  this,  the  enemy  to  leeward  often  lias  an  oppor¬ 
tunity  of  completely  difabling  the  (hips  making  the  at¬ 
tack,  as  the  former  can  ufe  all  their  guns  on  one  fide, 
while  the  latter  can  only  ufe  their  bow  chafes.  Sup- 
pofe  B,  fig.  10.  Plate  DLXIX.  to  reprefent  a  fhip  of  pjate 
80  guns  to  windward,  in  fight  of  an  enemy’s  fhip  of  DLXIX* 
equal  force  F,  to  leeward.  Now,  if  B  bears  down  di-Dg.  10. 
reClly  upon  F,  the  latter,  by  lying  to,  as  in  fig.  n,and 
will  prefent  a  broadfide  of  40  guns,  all  bearing  for  a 
confiderable  time  on  B,  while  the  latter  coming  down 
headwife,  can  only  bring  the  two  light  guns  of  her  fore- 
caftle  to  bear  on  F,  not  to  mention  that  F,  by  lying 
broadfide  to,  will  have  her  marts  and  rigging  little  ex- 
pofed  to  the  enemy’s  (hot,  while  B  Handing  head  on,  is 
expofed  to  be  raked  by  every  (hot  from  F,  and  in  par¬ 
ticular  her  rigging  is  in  the  utmoft  danger.  ^ 

Inftead  of  this  objectionable  mode  of  attack,  Mr  His  new 
Clerk  propofes  that  B  having  the  wind,  lhould  run  method, 
down  aftern  as  in  the  dotted  line  at  fig.  12.  till  fhe  gets 
into  the  courfe  of  F,  near  her  wake,  or  in  fuch  a  pofi¬ 
tion  as  will  bring  her  parallel  to  F’s  courfe,  and  within 
a  proper  diftance,  when  fhe  can  run  up  clofe  along  fide 
of  F,  and  engage  on  equal  terms ;  or,  that  (lie  fhould 
(hoot  ahead,  then  veer,  and  run  down  on  the  weather 
bow  of  F,  as  in  fig,  13.  till  (he  can  force  the  chafe  to 
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bear  away  to  leeward,  keeping  clofe  by  her,  on  equal 
terms,  taking  care  in  both  cafes  not  to  put  it  in  the 
power  of  F  to  bring  her  broadfide  to  bear  on  her  with¬ 
out  retaliation. 

„  av  .  Fl‘g-  14-  is  employed  by  Mr  Clerk  to  illuftrate  the 
the  hull  or  different  procedure  of  a  French  and  Eritifli  man  of  war 
in  firing,  the  former  at  the  rigging,  and  the  latter  at 
the  hull  of  the  enemy,  with  their  effects.  Let  F  repre¬ 
sent  a  large  fhip  deiirous  of  avoiding  a  clofe  engage¬ 
ment,  but  lying  to,  to  receive  with  advantage  an  ene¬ 
my’s  fhip  B,  of  equal  force.  Suppofe  that  F,  by  firing 
at  the  rigging  of  B,  may  have  carried  away  fome  of 
the  principal  flays,  feveral  of  the  windward  fhrouds,  a 
fore-topmaft,  or  other  rigging  of  lefs  confequence,  with¬ 
out  having  wounded  a  fingle  man  ,  and  fuppofe  a  fecond 
fhip  con  fort  to  F,  receiving  an  enemy’s  fhip  like  B,  but 
firing  only  at  her  hull,  fo  as  to  kill^o  or  40  men,  with¬ 
out  damaging  her  rigging.  Now,  when  F  and  her 
confort  wifh  to  avoid  a  clofe  engagement,  it  is  evident 
that  that  fhip  B,  which  has  loft  part  of  her  rigging,  is 
much  more  difabled  from  coming  to  clofe  action  than 
her  confort  whofe  rigging  is  entire,  though  fhe  may 
have  loft  a  great  number  of  her  men. 

By  the  fcheme  at  fig.  15.  it  is  intended  to  illuftrate 
the  impoffibility  of  one  fhip  being  expofed  to  the  fire  of 
many  (hips  at  one  time.  Let  I,  H,  F,  H,  I,  reprefent 
expofed  to  five  fhips  in  line  of  battle  ahead,  about  a  cable’s  length, 
the  fire  of  or  240  yards  afunder,  and  fuppofe  the  length  of  each 
fliip  to  be  40  yards,  fo  that  the  whole  fpace  between 
the  head  of  one  fhip  and  the  head  of  that  next  adjacent 
equals  280  yards.  Let  the  perpendicular  line  FK,  ex¬ 
tending  from  the  beam  of  F  fix  cables  lengths  or  1440 
yards,  be  divided  into  fix  equal  parts.  It  is  evident 
that  any  fhip  fiationed  at  E  in  the  line  FK,  720  yards 
diftant,  cannot  long  be  expofed  to  the  fire  of  more  than 
the  centre  fhip  F  of  this  fquadron.  For  if  we  fuppofe 
that  H  and  K  ahead  and  aftern  of  F,  can  bring  their 
broadfides  to  bear  on  Ej  by  putting  themfelves  in  pofi- 
tiens  for  that  purpofe,  they  will  not  only  diforder  their 
own  line,  but  one  will  leave  her  head  and  the  other  her 
item  expofed  to  a  raking  fire  from  the  oppofite  fhips 
BB  in  the  enemy’s  line.  If  B  can  fuffer  little  from  the 
two  fhips  H,  H,  at  the  diftance  of  720  yards,  it  is  evi¬ 
dent  that  fhe  will  fuffer  ftill  lefs  from  thefe  fhips  as  fhe 
approaches  nearer  the  enemy’s  line.  Again,  if  inftead 
of  a  cable’s  length  afunder,  we  fuppofe  the  fhips  I,  F,  I, 
two  cables  length  afunder,  to  bear  on  the  fhip  B.  It  is 
evident  from  the  figure  that  in  this  cafe  B  will  not  be 
more  expofed  to  the  fire  of  I  and  I  at  the  diftance  of  1440 
yards  than  fhe  was  to  that  of  H  and  H  at  half  that  di¬ 
ftance  ;  and  fo  in  fimilar  cafes. 

In  explaining  the  principles  on  which  we  are  to  judge 
of  the  advantages  or  defeats  of  different  modes  of  bring- 
inC  of  Hu's  *nS  to  attion,  Mr  Clerk  fuppofes  a  fleet  of  10,  20 
to  a&ioiws  or  more  Ships  of  80  guns  each,  drawn  up  in  line  of  bat- 
founded.  tie  to  leeward,  as  at  F,  fig.  16.  and  lying  to  with  an 
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Fig.  17.  intention  to  avoid  an  aCtiori }  while  another  fleet,  as  B, 
of  equal  number  and  force,  alfo  drawn  up  in  line  of 
battle,  three  or  four  miles  to  windward,  wiflies  to  make 
an  attack,  and  come  to  clofe  quarters  on  equaj  terms. 
The  fleets  being  thus  difpofed,  fliould  the  fleet  at  B  at¬ 
tempt  running  down  to  attack  the  fleet  at  F,  each  fliip 
ffanding  head  on  to  the  oppofite  fhip  in  the  leeward 
Jine,  it  is  to  be  expeCted,  from  what  we  have  already 
Slated,  that  the  attacking  fhips  will  be  difabled,  at  leaf!: 
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in  their  rigging,  before  they  can  Come  to  clofe  a&ion  y  Naval 
but  fuppofe  that  the  commander  of  the  weather  fleet,  Ta<ftics. 
though  his  fhips  have  been  difabled  in  their  rigging  du-  ^  sr~~m ^ 
ring  their  courfe  a  a  a  to  leeward,  fig.  17.  has  made 
them  bring  to  at  a  great  difiance,  but  fufficiently  near 
to  injure  F.  This  latter  fleet,  which  has  been  endea¬ 
vouring  to  avoid  an  aCtion,  will  now  bear  away  with 
little  injury  to  a  new  fiation,  as  G,  and  there  remain 
out  of  the  reach  of  B’s  lhot,  and  this  fleet  muft  repair 
its  rigging  before  it  can  make  another  attack. 

Again,  fuppofe  that  the  fleet  B,  inftead  of  ffanding  Fig.  xS. 
head  on,  were  to  run  down  in  an  angular  courfe,  as  at 
fig.  I  8.  It  is  plain  that  if  any  fliip  in  this  angular  line 
fliould  be  crippled,  her  defeat  in  failing  will  occafion  a 
confufion  of  feveral  of  the  other  fhips  in  that  line.  It 
may  be  faid  that  the  ftoppage  of  one  fhip  a-head  will 
not  neceffarily  produce  a  ftoppage  of  eveiy  fhip  a-ftem 
of  her,  becaufe  they  may  run  to  leeward  of  the  difabled 
*  fhip  but  we  muft  obferve  that  by  this  time  the  fhips 
a-head  in  the  van  A  may  be  engaged,  and  confequently 
not  having  much  head  way,  are  nearly  fiationary,  fo 
that  each  fhip  a-ftern,  in  attempting  to  bear  down  as  at 
D,  D,  muft  be  confined  to  a  certain  courfe,  and  muft  run 
the  rifk  of  being  raked  in  coming  down  before  the  wind, 
and  confequently  of  being  difabled  before  coming  up 
with  the  enemy. 

Thirdly,  the  van  of.  the  fleet  B  having  attained  their  Ij9< 
fiation  at  A,  a-breaft  of  the  van  of  F,  fig.  19.  and  ha-  & 
ving  begun  the  action,  the  van  fhips  of  F,  with  a  view 
to  retreat,  may  throw  in  a  broadfide  on  the  van  of  B, 
and  then  bear  away  in  fucceflion,  as  at  H,  followed  by 
the  reft  of  the  fleet  F,  which,  after  exchanging  broad¬ 
fides  with  the  van  of  B,  may  draw  up  in  a  new  line  two 
or  three  miles  to  leeward  at  1 1,  fig.  20. 

Suppofe  again,  for  further  illuftration,  that  B,  fig.  1.  Plate 
Plate  DLXX.  reprefents  a  fleet  putting  before  the  wind,  BLXX. 
each  fliip  intending,  when  brought  to  at  a  determined  Fls* 
diftance  at  A,  to  take  up  her  particular  antagonifts  in 
the  line  of  the  enemy  F  to  leeward  5  and  let  F  be  fup- 
pofed  at  reft,  without  any  motion  a-head.  It  is  eafy  to 
conceive  that  while  the  alternate  fhips  of  F’s  line,  under 
cover  of  the  fmoke,  withdraw  from  battle  to  GGG,  the 
intermediate  fhips  left  behind  them  in  the  line  will  be 
fuflicient  to  amufe  even  the  whole  of  B’s  fleet,  till  the 
fhips  G  fliall  form  a  new  line  HH  as  a  fupport  from  the 
leeward.  In  fuch  cafe  B,  after  being  difabled,  and  not 
having  forefeen  the  manoeuvre,  will  neither  be  able  to 
prevent  the  intermediate  fhips  with  which  he  is  engaged  » 
from  bearing  away  to  join  their  friends,  nor,  were  he 
able,  would  it  he  advifable  to  follow  them,  for  the  fame 
manoeuvre  with  equal  fuccefs  can  again  and  again  be  re¬ 
peated. 

To  explain  the  relative  motion  of  thefe  two  fleets,  letpjg  ^ 

F,  fig.  2.  reprefent  a  fleet  of  1 2  fhips  in  line  of  battle,  a 
cable’s  length  afunder,  and  fuppofe  the  length  of  each 
fhip  from  the  end  of  the  jib-boom  to  the  ftern  to  be  361- 
fathoms.  The  whole  fleet  will  occupy  a  fpace  of  two 
Englifli  miles  ;  and  if  it  be  fuppofed  to  fail  in  the  di¬ 
rection  FG,  at  the  rate  of  four  knots  an  hour,  it  will 
in  an  hour  have  moved  to  G,  four  miles  from  its  former 
pofition. 

Now,  let  there  be  an  oppofite  fleet  B,  alfo  12  (hips, 
fituated  four  miles  to  windward,  and  let  the  point  A  be 
a  quarter  of  a  mile  right  to  windward  of  the  point  G. 

Then,  if  B  by  bearing  away  in  the  direction  BA,  gain 
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Naval  the  point  A  at  the  fame  time  that  the  leeward  fleet  F 
Tactics,  arrived  at  G,  B  will  have  moved  nearly  at  the  late 

1 - v - '  of  5-5.  miles  an  hour,  and  the  angle  contained  between 

the  direction  of  its  line  of  bearing  and  its  prefent  courfe 
will  be  nearly  four  points. 

Secondly,  in  fig.  3.  if  F,  by  carrying  more  fail,  move 
at  the  rate  of  fix  miles  an  hour,  from  F  *o  G,  then  B, 
with  a  more  flanting  courfe,  will  have  more  difficulty 
in  keeping  the  line  a-breaft  while  coming  down  to  the 
attack,  owing  to  the  additional  obftru&ion  which  will 
attend'  each  fucceeding  (hip  in  fuch  a  flanting  courfe. 
Again,  if  the  leeward  fleet  (hall  lie  up  one  point  higher, 
as  FG,  fif.  4.  the  rears  of  the  two  fleets  will  be  removed 
to  a  much  greater  diftance,  and  the  van  A  mud  be 
fooner  up  with  the  enemy’s  van,  and  of  courfe  fo  much 
farther  from  fupport,  while  F  bringing  up  his  {hips  in 
fucceffion,  may  difable  the  van  of  A,  and  afterwards 
bear  away  at  pleafure  with  little  injury,  as  at  H.  Now 
E  being  fuppofed  difabled,  and  having  his  rear  D  di~ 
ftra&ed,  will  be  unable  to  prevent  F  from  efcaping. 

From  thefe  confiderations  it  appears  that  a  fleet  to 
windward,  by  extending  its  line  of  battle  with  a  view 
to  flop  and  attack  the  whole  line  of  an  enemy’s  fleet  to 
leeward,  mud  labour  under  confiderable  difadvantages, 
and  will  fcarcely  fucceed  in  the  attempt. 

On  thefe  principles  Mr  Clerk  explains  the  reafon 
why,  before  the  commencement  of  the  prefent  conteft 
between  Britain  and  France,  the  French  fleets  fo  re- 
windward.  peatedly  efcaped  from  the  Britifh,  without  any  ferious 
defeat  or  lofs,  viz.  by  avoiding  a  general  engagement, 
and  difabling  the  Britiffi  van  as  it  bore  down  to  attack 
them.  He  therefore  recommends  a  different  mode  of 
attack  from  the  windward,  which  we  (hall  proceed  to 
illu (Irate  by  proper  diagrams. 

Let  F  (fig.  5.)  reprefent  a  fleet  in  line  of  battle, 
under  eafy  fail,  willing  to  avoid  an  adlion,  but  ready  to 
receive  an  attack  in  the  ufual  way,  from  another  fleet 
B,  three  or  four  miles  to  windward,  arranged  in  three 
columns.  How  {hall  B  make  the  attack  on  F,  fo  as, 
without  aiming  at  the  improbable  advantage  of  taking 
or  deftroying  the  greater  part  of  this  fleet,  they  may  fe- 
cure  three  or  four  of  the  fternmofl:  fliips  ?  Mr  Clerk 
adviCes,  that  a  fufficient  ftrength  be  detached  to  fecure 
thefe  (hips,  while  the  admiral  keeps  aloof  with  the  reft 
of  his  fleet,  difpofed  as  in  the  figure,  ready  to  make  the 
neceflary  obfervations  and  give  the  requifite  fupport  to 
the  detached  (hips.  If  F  continues  to  avoid  an  a£Hon 
by  ftanding  on  in  line,  the  detachment,  coming  into 
the  pofition  BA,  will  fecure  the  three  (hips  at  I  ;  and 
if  the  headmoft  flaps  of  F  were  to  tack,  and  be  follow¬ 
ed  by  the  reft  in  fucceffion  as  at  fig.  6.  not  only  the 
three  fliips  at  I  will  be  left  at  the  mercy  of  the  (hips 
detached  from  B,  but  two  more,  as  G,  will  be  expofed 
to  an  attack  from  another  fquadron  of  B  at  C.  If  all 
the  fliips  of  F  tack  together,  as  in  fig.  7.  the  delay,  and 
probably  the  confufion,  confequent  on  this  manoeuvre, 
will  ftill  more  endanger  the  fternmofl  fliips,  or  will 
bring  on  a  general  and  clofe  a£lion.  Again,  if  F  at¬ 
tempts  to  haul  off,  beginning  with  his  fternmofl  (hip  G, 
Fig.  8.  and  and  then  runs  to  leeward,  as  at  fig.  8.  he  will  expofe  his 
9*  fliips  to  a  raking  fire  from  B,  and  ftill  endanger  his 

fternmofl  fliips  by  getting  too  far  to  leeward  for  their 
fupport  ‘,  or  if  the  headmoft  fliips  at  H,  fig.  9.  veer  firft, 
to  be  followed  by  the  reft  aftern,  the  danger  would  be 
ftill  greater.  Thus  it  appears  that  in  every  affignable 


Fig.  5* 


Fig.  5. 


Fig-  7* 
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care,  a  fleet  to  leeward,  avoiding  an  attack  from  an  equal  Naval 
or  fuperior  windward,  as  here  advifed,  by  preferving  the ,  .J-aetlcs‘  . 
line,  will  rifle  the  lofs  of  three  or  more  of  their  fternmofl 
(hips. 

Now,  let  11s  fuppofe  that  F,  while  (landing  on  in  Fig.  10,  ir, 
line  on  the  larboard  tack,  when  threatened  with  an  at-Ia* 
tack  on  his  rear  from  B,  veers  and  paifes  on  oppofite 
tacks  to  leeward  (fee  fig.  10.).  The  confequence  of 
this  will  be,  that  his  headmoft  fliips  will  be  forced  to 
leeward  by  B,  and  compelled  to  engage  under  difad- 
vantageous  circumftances,  and  the  difadvantage  to  F 
will  be  much  the  fame,  whether  he  agajn  veers  and  re¬ 
fumes  liis  former  pofition,  as  at  G,  fig.  II.  or  Hands  on 
before  the  wind,  as  at  P,  fig.  1  2. 

We  have  hitherto  fuppofed  that  the  wind  has  been  Fig.  13* 
fixed  in  one  point  5  but  let  us  fuppofe  it  to  (liift,  and 
let  us  inquire  what  will  be  the  effe£l  of  fuch  a  circum- 
ftance  on  the  two  lines  F  and  B.  While  the  fleets  are 
in  the  former  pofition,  F  in  line,  and  B  in  four  divi- 
fions  B,  B,  B,  A,  fleering  E,  with  the  wind  at  N,  fig. 

13.  let  the  wind  (liift  to  the  weft.  The  only  confe¬ 
quence  of  this  will  be,  that  F  will  be  thrown  ftill  far¬ 
ther  to  leeward,  to  its  greater  difadvantage.  But  let 
the  wind  (liift  to  E,  fo  as  to  be  a-head,  as  in  figs.  14.  Figs.  14, 
and  15.  Still  if  the  admiral  of  B  manages  properly, and  1 5* 
and  carefully  watches  the  motions  of  F,  this  change 
will  produce  no  advantage  to  the  latter.  For  B  has 
nothing  to  do  but  veer  as  the  wind  comes  round,  fo  as 
to  bring  his  (hips  to  windward  of  the  three  fternmofl 
fliips  of  F,  and  to  leeward  of  the  reft  of  his  line,  fo  as 
to  cut  off  the  three  fternmofl  fliips. 

If  the  wind  (hould  be  fuppofed  to  veer  from  point  to 
point  all  round  the  compafs,  fo  that  the  fleet  F,  main¬ 
taining  the  weather-gage  of  B,  {hall  make  a  circuit 
round  B  to  leeward ;  ftill  if  B  a£l  cautioufly,  F  will  lofe 
the  three  threatened  (hips. 

Laftly,  fuppofe  the  wind  fhould  inftantly  fhift  to  a  Fig.  16", 
point  oppofite  to  what  it  was  at  the  commencement  of 
the  attack,  as  from  N.  to  S.  Before  it  can  be  afeer- 
tained  whether  fuch  a  change  will  be  to  the  advantage 
or  difadvantage  of  F,  the  relative  fituations  of  the  two 
fleets  muft  be  confidered.  Suppofe  that  the  van  and 
centre  be  feparated  at  fome  diftance  from  his  rear,  and 
that  in  confequence  this  fleet  fhall  have  taken  fuch  a 
pofition  as  is  (hown  at  fig.  16.  Though  in  this  cafe  he  Fig.  *6* 
will  have  got  to  windward,  his  three  {hips  can  never 
be  regained  or  prefer ved  from  the  attack  of  B.  The 
moft  favourable  fituation  for  F  would  be  when  the  fleets 
were  in  the  pofition  denoted  by  fig.  13.  as  then  he 
could  not  only  fupport  his  three  {hips  rvith  advantage, 
but  even  threaten,  and  cut  off  a  part  of  B’s  detachment. 

In  attempting  this,  however,  he  incurs  the  rifle  of  com¬ 
ing  to  a  clofe  engagement,  which  we  have  fuppofed  hun 
to  be  feduloufly  avoiding.  IOO 

Befides  this  method  of  attack  from  the  windward  by  From  the 
detachments  from  the  main  fleet,  Mr  Clerk  ftiows  howleeward, 
a  fuccefsful  attack  may  be  made  by  a  fleet  to  leeward , 
by  its  breaking  the  enemy’s  line,  and  this  either  near 
the  rear,  near  the  centre,  or  not  far  from  the  van,  of 
which  cafes  the  two  former  will  be  moft  likely  to  prove 
fuccefsful.  The  enemy’s  line  can  be  cut  only  when 
the  two  hoftile  fleets  veer  on  oppofite  tacks.  The  moft 
Ample  method  of  eife£ling  this  is  for  the  van  {hip  of  the 
attacking  fquadron,  inftead  of  ranging  parallel  to  that 
of  the  enemy,  and  to  leeward  of  him,  to  pafs  through 
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the  firll  Interval  that  offers,  followed  by  the  reft  of  the 
line,  which  is  thus  led  acrols  that  of  the  enemy.  In 
confequence  of  this  manoeuvre,  the  van  of  the  leeward 
fleet  will  be  to  windward  of  the  enemy’s  rear,  and  thus 
the  attacking  fquadron  will  have  its  line  entire,  while 
that  of  its  adverfary  is  divided.  Again,  the  fhips  of  the' 
rear  divifion,  having  their  progrefs  obiLudled,  will  pro¬ 
bably  crowd  on  each  other,  get  into  confufion,  and  be 
driven  to  leeward.  We  cannot  detail  the  different  cafes 
mentioned  by  Mr  Clerk  \  but  for  thefe  and  many  other 
valuable  fuggeftions  on  the  fubjedl  of  naval  tadlics,  we 
mull  refer  to  his  ufeful  and  ingenious  Effay  *. 

The  above  is  a  very  faint  and  meagre  outline  of  Mr 
Clerk’s  tadlics,  but  it  is  all  wffiich  our  limits  enable  us 
to  give.  It  will  afford  general  readers  fome  idea  of  the 
nature  of  the  propofed  improvements,  and  profeftional 
men  wall  naturally  confult  the  original  ejfay . 

On  thefe  or  fimilar  principles  is  founded  the  method 
of  breaking  through  the  enemy's  line ,  and  thus  cutting  off 
a  part  of  his  fleet,  fo  fuccefsfully  adopted  by  the  Britifh 
-admirals  in  the  great  naval  adlions  that  have  diftinguifhed 
the  late  and  prefent  wars  with  France.  We  cannot 
better  illuftrate  the  principles  above  laid  down,  than  by 
giving  a  fhort  detail  of  the  laft  of  thefe  memorable  en¬ 
gagements,  the  Battle  of  Trafalgar.  With  this 
we  fhall  conclude  our  fketch  of  naval  taflics,  and  our 
pradlical  obfervations  on  the  art  of  War. 

After  having  been  long  blocked  up  in  the  harbour  of 
Cadiz,  the  combined  French  and  Spanifti  fleet  effedled 
their  efcape,  while  the  Britifh  fleet,  under  the  com¬ 
mand  of  Lord  Nelfon,  was  at  a  conftderable  diftance. 
On  the  19th  of  O&ober  1805,  the  fhips  which  had 
been  left  to  watch  the  nations  of  the  enemy,  communi¬ 
cated  to  the  commander  in  chief  the  agreeable  intelli¬ 
gence,  that  the  combined  fleet  had  put  to  fea,  and  was 
failing  wTith  light  winds  in  a  w^efterly  direHion.  Lord 
Nelfon  concluding  that  their  deftination  muft  be  the 
Mediterranean,  immediately  made  all  fail  with  his  fhips 
for  the  entrance  of  the  ftraits.  Here  he  was  informed 
by  Captain  Blackwood,  that  the  enemy  had  not  yet 
pafl*ed  the  ftraits. 

On  the  21  ft  of  Odlober,  at  daylight,  Cape  Trafal¬ 
gar  bearing  eaft  by  fouth  about  feven  leagues  diftant, 
the  combined  fleet  was  difeovered  about  fix  or  feven 
miles  to  the  eaftward.  The  wand  was  about  weft,  and 
very  light.  As  Lord  Nelfon  had  long  expe&ed  to  fall 
in  with  the  enemy’s  fleet,  he  had  concerted  with  his  of¬ 
ficers  the  beft  and  moft  expeditious  meafures  for  bring¬ 
ing  them  to  a  fpeedy  and  decifive  adlion.  As  foon, 
therefore,  as  they  hove  in  fight,  he  immediately  made 
the  fignal  for  the  Britifli  fleet  to  bear  up  in  two  co¬ 
lumns,  as  they  formed  in  order  of  failing.  The  com¬ 
bined  fleet  was  drawn  up  in  line  of  battle,  with  their 
heads  to  the  northward,  and  had  formed  the  line  wnth 
great  clofenefs  and  corre£lnefs<  It  confided  of  33  fhips 
of  the  line,  18  French,  and  15  Spanilh,  under  Admiral 
Villeneuve,  as  commander  in  chief,  who  occupied  the 
centre  in  the  Bucentaure,  while  the  Spanifh  admiral, 
Gravina,  led  the  rear  in  the  Prince  of  Afturins.,  The 
Britifli  fleet  confifted  of  27  fhips,  including  three  fixiy- 
Lours.  Lord  Nelfon  headed  the  van  In  the  Viclory, 
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having  under  him  the  Temcraire,  Neptune,  Conqueror,  Naval 
Leviathan,  Ajax,  Orion,  Agamemnon,  Minotaur,  Spar-,  'Fa&fcs.  ^ 
tiate,  Britannia,  Africa,  with  the  Euryalus,  Sirius,  v 
Phoebe,  and  Naiad  frigates,  Pickle  fchooner,  and  En- 
treprenante  cutter  ;  wffiile  the  rear,  confiding  of  the 
Royal  Sovereign,  Mars,  Belle.'fle,  Tonnant,  Bellero- 
phon,  Coloffus,  Achille,  Polyphemus,  Revenge,  Sw'ift- 
fure,  Defence,  Thunderer,  Defiance,  Prince,  and  Dread¬ 
nought,  w7as  led  by  Vice-admiral  Collin gwood  in  the 
Royal  Sovereign. 

As  the  mode  of  attack  adopted  by  the  Britifli  was 
unufiud,  the  combined  fleet  was  obliged  to  draw  up 
their  line  in  a  new  manner.  It  formed  a  crefcent,  witli 
its  convexity  to  leeward,  fo  that  in  leading  down  to 
their  centre,  the  rear  divifion  of  the  Britifh  had  both 
their  van  and  rear  abaft  the  beam.  Before  the  a£lion 
commenced,  every  alternate  fliip  was  about  a  cable’s 
length  to  windward  of  her  feccnd  ahead  and  aftern, 
thus  forming  a  kind  of  double  line,  and  appearing, 
when  on  their  beam,  to  leave  a  fmall  interval  between 
them  wdthout  crowding  their  fhips.  The  French  and 
Spaniards  were  not  formed  in  feparate  divifions,  but  in¬ 
termixed  without  any  apparent  regard  to  order  of  na¬ 
tional  fquadrons.  As  the  Britifh  commander  had  previ- 
oufly  communicated  to  his  flag-officers  and  captains  his 
pre-concerted  mode  of  attack,  lew  fignals  wrere  necef- 
fary,  and  none  were  made  on  approaching  the  enemy, 
except  to  dire£l  clofe  order  as  the  lines  bore  down. 

The  a£lion  commenced  at  n6on,  by  the  leading  ftiips 
of  both  columns,  breaking  through  the  enemy’s  line, 
the  Vidlory  about  the  tenth  ffiip  from  the  van,  and  the 
Royal  Sovereign  about  the  twelfth  from  the  rear  }  the 
fucceeding  ftiips  breaking  through  in  every  part  aftern 
of  their  leaders,  and  engaging  the  enemy  at  the  very 
muzzles  of  their  guns.  By  this  manoeuvre  the  van  of 
the  enemy  was  unengaged,  and  thus  the  inferiority  of 
the  Britifli,  in  point  of  number,  was  of  lefs  confequence, 
while  the  fuperior  fkill  and  bravery  of  Britifh  feamen 
foon  acquired  a  decided  advantage.  The  confli£l  was 
fevere,  as  the  enemy’s  ftiips  vrere  fought  with  a  gallan¬ 
try  highly  honourable  to  their  commanders.  The  Bri- 
tiffi  attack,  howrever,  was  irrefiftible.  About  three 
P.  M.  many  of  the  enemy’s  fhips  had  ftruck  their  co¬ 
lours,  and  their  line  had  given  way.  Ten  fhips  of  the 
line,  and  the  frigates,  under  Admiral  Gravina,  made 
their  efcape,  and  flood  to  leeward  towards  Cadiz.  The 
five  headmoft  ftiips  of  their  van  tacked,  and,  Handing 
to  the  fouthw’ard,  to  windward  of  the  Britifh  line,  were 
brought  to  a£lion,  and  the  fternmoft  of  them  taken. 

Nineteen  fhips  of  the  line,_  with  three  flag-officers,  in¬ 
cluding  the  commander  in  chief,  remained  in  the  hands 
of  the  Britifh#  Never  rvas  there  a  viflory  more  glori¬ 
ous  or  more  decifive  •,  never  was  the  pre  eminence  of 
the  Britifh  flag  more  triumphantly  confpicuous. 

The  events  fubfequent  to  this  memorable  battle,  and 
the  Ioffes  fuftained  on  either  fide,  Laving  little  connec¬ 
tion  with  the  fubjecl  of  the  preftnt  article,  need  not  be 
here  detailed.  They  are  frefli  in  the  memory  of  our 
readers,  and  Britain  Hill  laments  the  lofs  of  her  immor¬ 
tal  Nelfon*  *SeeiVe/- 
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War  Man-of+WAR  -Bird.  See  PelicaNus,  Ornitholo- 
II  GY  Index. 

Warburton.  WAR-Crij  was  formerly  cuftomary  in  the  armies  of 
molt  nations,  when  juft  upon  the  point  of  engaging. 
Sometimes  they  were  only  tumultuous  fhouts,  or  horrid 
yells,  uttered  with  an  intent  to  ftrike  terror  into  their 
adverfaries ;  fu«h  as  is  now  ufed  by  the  Indians  in  Ame¬ 
rica,  called  the  war-whoop. 

WARBLES,  a  difeafe  of  horfes,  fee  Farriery  In¬ 
dex. 

WARBURTON,  William,  a  learned  Englifh  bi- 
fhop,*  was  defcended  from  an  ancient  family  in  Chefnire, 
and  was  the  fecond  fon  of  George  Warburton,  an  attor¬ 
ney  at  Newark  in  the  county  of  Nottingham,  was  born 
at  Newark,  December  24.  1698.  He  was  firft  put  to 
fchool  there  under  a  Mr  T wells,  but  had  the  chief  part 
of  his  education  at  Okeham  in  Rutlandfhire,  where  he 
continued  till  the  beginning  of  the  year  1714,  and  foon 
after  he  was  put  out  clerk  to  an  eminent  attorney  of 
Great  Markham  in  Nottinghamfhire,  where  he  conti¬ 
nued  till  the  year  1719,  when  he  returned  to  his  family 
at  Newark ;  but  whether  he  pra&ifed  there  or  elfewhere 
as  an  attorney,  is  not  known. 

He  had  always  expvefied  a  ftrong  inclination  to  take 
orders ;  and  the  love  of  letters,  which  tended  to  retard, 
rather  than  forward,  his  progrefs  in  the  profeftion  chofen 
for  him  by  his  friends,  growing  every  day  ftronger  in 
him,  it  was  deemed  expedient  to  give  way  to  that  in¬ 
clination.  He  therefore  devoted  himfelf  to  the  ftudies 
neceffary  to  fit  him  for  the  church,  and  at  length  in 
1723  he  was  ordained  deacon,  and  prieft  in  1727. 

In  1728  he  was  prefented  by  Sir  Robert  Sutton  to 
the  re£tory  of  Brand-Broughton,  in  the  diocefe  of  Lin¬ 
coln,  where  he  fpent  the  greater  part  of  his  life,  and 
compofed  all  the  great  works  which  will  carry  his  fame 
down  to  pofterity.  In  the  fame  year  he  was  put  upon 
the  king’s  lift  of  Matters  of  Arts,  ere<5led  on  his  ma- 
jefty’s  vifit  to  the  univerfity  of  Cambridge.  He  had  al¬ 
ready  publifhed  fome  juvenile  performances,  which  dis¬ 
played  genius  and  reading,  and  attra&ed  confiderable 
notice  ;  but  it  was  not  till  the  year  1736  that  he  may 
be  faid  to  have  emerged  from  the  obfcurity  of  a  private 
life  into  the  notice  of  the  world. — The  firft  publication 
which  rendered  him  afterwards  famous  now  appeared, 
under  the  title  of  “  The  Alliance  between  Church  and 
State  ;  or,  the  Neceftity  and  Equity  of  an  Eftabliftied 
Religion  and  a  Teft  Law  ;  demonftrated  from  the  Ef- 
fence  and  End  of  Civil  Society,  upon  the  fundamental 
Principles  of  the  Law  of  Nature  and  Nations.”  In 
*  Review  of  this  treatife,  fays  Biftiop  Horfiey  *,  the  author  “  hath 
the  Cafe  of  fhown  the  general  good  policy  of  an  eftabliftiment,  and 
the  Prote-  neceftity  of  a  Test  for  its  fecurity,  upon  principles 
/lant  ij-  republicans  themfelves  cannot  eafily  deny.  His 

*Lond.  i7$7.work  is  one  of  the  fineft  fpecimens  that  are  to  be  found 
Preface,  perhaps  in  any  language,  of  fcientific  reafoning  applied 
to  a  political  fubje£l.” 

At  the  clofe  of  the  Alliance  was  announced  the 
fcheme  of  the  Divine  Legation  of  Mofes,  in  which  he 
had  then  made  confiderable  progrefs.  The  firft  volume 
of  this  work  was  publifhed  in  January  1737-8,  under 
the  title  of  u  The  Divine  Legation  of  Mofes  derhon- 
ftrated  on  the  Principles  of  a  religious  Deift,  from 
the  Omiftion  of  the  Dodlrine  of  a  future  State  of  Re¬ 
wards  and  Punifhments  in  the  Jewifti  Difpenfation,  in 
fix  books,  by  William  Warburton,  M.  A.  author  of 
Vgl.  XX.  Part  II. 
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the  Alliance  between  Church  and  State  j”  and  met  Warburton, 
with  a  reception  which  neither  the  fubjeft,  nor  the  man-  v'™*' 
ner  in  which  it  was  treated,  feemed  to  authorife.  It 
was,  as  the  author  afterwards  obferved,  fallen  upon  in 
fo  outrageous  and  brutal  a  manner  as  had  been  fcarce 
pardonable,  had  it  been  “  The  Divine  Legation  of  Ma¬ 
homet.” — It  produced  feveral  anfwers,  and  fo  much 
abufe  from  the  authors  of  w  The  Weekly  Mifcellany,” 
that  in  lefs  than  two  months  he  was  conftrained  to  de¬ 
fend  himfelf,  in  “  A  Vindication  of  the  Author  of  the 
Divine  Legation  of  Mofes,  from  the  Afperfions  of  the 
Country  Clergyman’s  Letter  in  the  Weekly  Mifcellany 
of  February  24.  1737-8,  8vo.” 

Mr  Warburton’s  extraordinary  merit  had  now  attrac¬ 
ted  the  notice  of  the  heir  apparent  to  the  crown,  in 
whofe  immediate  fervice  we  find^him  in  June  1738, 
when  he  publifhed  “  Faith  working  by  Charity  to 
Chriftian  Edification,  a  Sermon,  preached  at  the  laft 
epifcopal  Vifitation  for  Confirmation  in  the  Diocefe  of 
Lincoln  *,  with  a  Preface,  (flowing  the  Reafon  of  its 
Publication  3  and  a  Poftlcript,  occafioned  by  fome  Let¬ 
ters  lately  publifhed  in  the  Weekly  Mifcellany,  by  Wil¬ 
liam  Warburton  M.  A.  Chaplain  to  his  Royal  Highnefe 
the  Prinpe  of  Wales.” 

The  “  Effay  on  Man”  had  now  been  publifhed  fome 
years  5  and  it  is  univerfally  fuppofed,  that  the  author 
had,  in  the  compofition  of  it,  adopted  the  philofophy  of 
Lord  Bolingbroke,  whom,  on  this  occafion,  he  had  fol¬ 
lowed  as  his  guide,  without  underftanding  the  tendency 
of  his  principles.  In  1738,  M.  de  Croufaz  wrote  fome 
remarks  on  it,  accufing  the  author  of  Spinozifm  and  Na- 
turalifm  j  which  falling  into  Mr  Warburton’s  hands,  he 
publifhed  a  defence  of  the  firft  epiftle,  and  foon  after  of 
the  remaining  three,  in  feven  letters  ;  of  which  fix  were 
printed  in  1739,  and  the  feventh  in  June  1740,  under 
the  title  of  “  A  Vindication  of  Mr  Pope’s  EfTay  on 
Man,  by  the  author  of  the  Divine  Legation.”  The 
opinion  which  Mr  Pope  conceived  of  thefe  defences,  as 
well  as  of  their  author,  will  be  beft  feen  in  his  letters. 

In  confequence,  a  firm  friendfhip  was  eftablifhed  be¬ 
tween  them,  which  continued  with  undiminiflied  fervour 
until  the  death  of  Mr  Pope  ;  who,  during  the  remainder 
of  his  life,  paid  a  deference  and  refpe£l  to  his  friend’s 
judgement  and  abilities,  which  will  be  confidered  by 
many  as  almoft  bordering  on  fervility. 

Towards  the  end  of  the  year  1739,  Mr  Warburton 
publifhed  a  new  and  improved  edition  of  the  firft  vo¬ 
lume  of  the  Divine  Legation*,  and  in  1741,  appeared 
the  fecond  part,  which  completed  the  argument,  though 
not  the  entire  plan  of  that  work.  “  A  work,  fays 
Bifhop  Hurd*,  in  all  views  of  the  moft  tranfeendant  *  Life  of 
merit,  whether  we  confider  the  invention  or  the  execu-  Warburton 
tion.  A  plain  fimple  argument,  yet  perfe&ly  new/"^^® 
proving  the  divinity  of  the  Mofaic  law,  and  laying  nhls  07  K  * 
fure  foundation  for  the  fupport  of  Chriftianity,  is  there 
drawn  out  to  a  great  length  by  a  chain  of  reafoning  fo 
elegantly  connected,  that  the  reader  is  carried  along  it 
with  eafe  and  pleafure  \  while  the  matter  prefented  to 
him  is  fo  ftriking  for  its  own  importance,  fo  embellifhed 
by  a  lively  fancy,  and  illuftrated  from  all  quarters  by 
exquifite  learning  and  the  moft  ingenious  difquifition, 
that  in  the  whole  compafs  of  modern  or  ancient  theolo¬ 
gy,  there  is  nothing  equal  or  fimilar  to  this  extraordi¬ 
nary  performance.” 

This  is  the  panegyric  of  a  man  refle&ing  with  ten- 
4  L  dernefs 
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Warburton.  dernefs  on  the  memory  of  his  friend  and  benefaflor  \ 
>™*~v  but  it  approaches  much  nearer  to  the  truth  than  the 
cenfures  of  thofe  cabalittic  critics,  who,  fattening  upon 
fome  weak  part  of  the  Divine  Legation,  or  perhaps 
never  having  looked  into  it,  have  ridiculoufly  contended 
that  the  author  was  far  from  being  eminent  us  a  fcho- 
lar,  and  that  his  work  is  inimical  to  the  caufe  of  Chri- 
ftianity  !  Putting  partiality  afide,  there  is  in  the  Divine 
Legation  of  Mofes  abundant  evidence  of  the  malignant 
folly  of  this  charge,  as  no  man  can  read  and  underttand 
that  work  without  being  convinced  that  its  author  was 
a  Chriftian,  not  only  fincere  but  zealous ;  that  he  was, 
what  Johnfon  calls  him  *,  “  a  man  of  vigorous  faculties, 
of  a  mind  fervent  and  vehement,  fupplied,  by  unlimited 
and  inceffant  inquiry,  with  a  wonderful  extent  and  va¬ 
riety  of  knowledge,  which  had  neither  depreffed  his 
imagination  nor  clouded  his  perfpicuity  ;  and  that  to 
every  work,  and  this  work  in  particular,  he  brought  a 
memory  full  fraught,  with  a  fancy  fertile  of  original 
combinations,  exerting  at  once  the  powers  of  the  fcho- 
lar,  the  reafoner,  and  the  wit.”  But  we  think  it  mutt; 
be  acknowledged,  that  his  learning  was  too  multifarious 
to  be  always  exaft,  and  his  inquiries  too  eagerly  puttied 
to  be  always  cautious.  We  have  no  hefitation,  how¬ 
ever,  to  fay,  that  to  the  divine  this  great  work,  with  all 
its  imperfe&ions,  is,  in  our  opinion,  one  of  the  moft 
valuable  that  is  to  be  found  in  any  language. 

In  the  fummer  1741,  Mr  Pope  and  Mr  Warburton, 
in  a  country  ramble,  took  Oxford  in  their  way.  The 
univerfity  was  naturally  pleafed  at  the  arrival  of  two 
fuch  ttrangers,  and  feemed  defirous  of  enrolling  their 
names  among  their  graduates.  The  degree  of  D.  D. 
was  intended  for  the  divine,  and  that  of  LL.  D.  for 
the  poet  :  but  intrigue  and  envy  defeated  this  fcheme  \ 
•and  the  univerfity  loft  the  honour  of  decorating  at  the 
fame  time  the  two  greatett  geniufes  of  the  age,  by  the 
fault  of  one  or  two  of  its  members.  Pope  retired  with 
fome  indignation  to  Twickenham,  where  he  confoled 
himfelf  and  his  friend  with  this  farcattic  reflection— 
We  ttiall  take  our  degree  together  in  fame,  whatever 
we  do  at  the  univerfity.” 

The  friendfliip  of  this  eminent  poet  was  of  fervice  to 
Mr  Warburton  in  more  refpe&s  than  that  of  increafmg 
his  fame.  He  introduced  and  warmly  recommended 
him  to  mofl  of  his  friends,  and  among  others  to  Mr 
Murray,  afterwards  earl  of  Mansfield,  and  Ralph  Al¬ 
len,  Efq.  of  Prior-park.  In  confequence  of  this  intro¬ 
duction,  we  find  Mr  Warburton  at  Bath  1742;  where 
lie  printed  a  feimon  which  had  been  preached  at  the 
Abbey-church  on  the  24th  of  October,  for  the  benefit 
of  Mr  Allen’s  favourite  Charity,  the  General  Hofpital 
or  Infirmary.  In  this  year  alfo  he  printed  a  DhTerta- 
tion  on  the  origin  of  books  of  chivalry,  at  the  end  of 
Jarvis’s  Preface  to  a  tranflation  of  Don  Quixote,  which 
Mr  Pope  tells  him,  he  had  not  got  over  two  para¬ 
graphs  of,  before  he  cried  out,  Aut  Eraftnus ,  aut  Dia - 
bolus. 


In  1742,  Mr  Warburton  publifhed  u  A  Critical  and 
Philofophical  Commentary  on  Mr  Pope’s  Effay  on  Man, 
in  which  is  contained  a  Vindication  of  the  laid  EfTay 
from  the  Mifreprefentation  of  M.  de  Refnal,  the  French 
Tranflator,  and  of  M.  de  Croufaz,  Profeffor  of  Philo- 
fophy  and  Mathematics  in  the  Academy  of  Laufanne, 
the  Commentator.”  It  was  at  this  period,  when  Mr 
Warburton  had  the  entire  confidence  of  Mr  Pope,  that 


he  advifed  him  to  complete  the  Dunciad,  by  changing  Warburtoa. 
the  hero,  and  adding  to  it  a  fourth  book.  This  was 
accordingly  executed  in  1742,  and  publithed  early  in 
1743,  with  notes  by  our  author  \  who,  in  confequence 
ot  it,  received  his  fhare  of  the  abufe  which  Mr  Cibber 
liberally  bellowed  on  both  Mr  Pope  and  his  annotator. 

In  the  latter  end  of  the  lame  year  he  puhlifhtd  complete 
editions  of  “  The  Eftey  on  Man,”  and  “  The  Effay  011 
Critjcifm  5”  and  from  the  fpecimen  which  lie  there  ex¬ 
hibited  of  his  abilities,  it  may  be  piefumed  Mr  Pope  de¬ 
termined  to  commit  the  publication  of  thofe  works 
which  he  fhould  leave  to  Mr  Warburton’s  care.  At 
Mr  Pope’s  defire,  he,  about  this  time,  reviled  and  cor¬ 
rected  the  “  Effay  on  Homer,”  as  it  now  ttands  in  the 
latt:  edition  of  that  tranflation. 

The  publication  of  “  The  Dunciad”  was  the  latt  fer¬ 
vice  which  our  author  rendered  Mr  Pope  in  his  lifetime. 

After  a  lingering  and  tedious  illnefs,  the  event  of  which 
had  been  long  forefeen,  this  great  poet  died  on  the  30th 
of  May  1744-,  and  by  his  will,  dated  the  1  2lh  of  the 
preceding  December,  bequeathed  to  Mr  Warburton  one 
half  of  his  library,  and  the  property  of  all  fuch  of  his 
works  already  printed  as  he  had  not  otherwife  difpofed 
of  or  alienated,  and  all  the  profits  which  fhould  ariie 
from  any  edition  to  be  printed  after  his  death  :  but  at 
the  fame  time  direCted  that  they  fhould  be  publifhed 
without  any  future  alterations. 

“  In  1 744,  Mr  Warburton  turned  his  attention  to 
the  feveral  attacks  which  had  been  made  on  the  “  Di¬ 
vine  Legation,”  and  defended  himfelf  in  a  manner 
which,  if  it  did  not  prove  him  to  be  poffeffed  of  much 
humility  or  diffidence,  at  leafl  demonttrated,  that  he 
knew  how  to  wield  the  weapons  of  con  trover  fy  with  the 
hand  of  a  matter.  His  firtt  defence  now  appeared,  un¬ 
der  the  title  of  “  Remarks  on  feveral  occafional  Reflec¬ 
tions,  in  Anfwer  to  the  Reverend  Dr  Middleton,  Dr 
Pococke,  the  Matter  of  the  Charter- Houle,  Dr  Richard 
Grey,  and  others  ;  ferving  to  explain  and  juttify  divers 
Paffages  in  the  Divine  Legation,  objected  to  by  thofe 
learned  Writers.  To  which  is  added,  A  General  Re¬ 
view  of  the  Argument  of  the  Divine  Legation,  as  far 
as  it  is  yet  advanced  5  wherein  is  confidered  the  Rela¬ 
tion  the  feveral  Parts  bear  to  each  other  and  the  whole. 

Together  with  an  Appendix,  in  Anfwer  to  a  late  Pam¬ 
phlet  in  titled,  An  Examination  of  Mr  W - ’s  fecond 

Propofition.”  This  was  followed  next  year  by  “  Re¬ 
marks  on  feveral  occafional  Reflections,  in  Anfwer  to 
the  Reverend  DoCtors  Stebbing  and  Sykes ;  ferving  to 
explain  and  juttify  the  Two  Differtations  in  the  Divine 
Legation,  concerning  the  Command  to  Abraham  to 
offer  up  his  Son,  and  the  Nature  of  the  Jewifh  Theo¬ 
cracy,  objected  to  by  thefe  learned  Writers.  Part  II. 
and  latt.”  Both  thefe  anfwers  are  couched  in  thofe 
high  terms  of  confident  fuperiorily,  which  marked  al- 
mott  every  performance  that  fell  from  his  pen  during 
the  remainder  of  his  life. 

On  the  5th  of  September  1745,  the  friendship  be¬ 
tween  him  and  Mr  Allen  was  more  clofely  cemented  by 
his  marriage  with  Mifs  Tucker,  who  furvived,  and  is 
now,  if  alive,  Mrs  Stafford  Smith  of  Prior-park.  At 
that  important  crifis  our  author  preached  and  publifhed 
three  feafonable  fermons  :  1.  14  A  faithful  Portrait  of 
Popery,  by  which  it  is  feen  to  be  the  Reverie  of  Chris¬ 
tianity,  as  it  is  the  Definition  of  Morality,  Piety,  and 
Civil  Liberty.  Preached  at  St  James's,  Weftmintter, 

October 
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Warburton.  Otilober  1745.”  2.  “A  Sermon  occafioned  by  the 

prefent  unnatural  Rebellion,  &c.  Preached  in  Mr  Al¬ 
len’s  Chapel  at  Prior-park,  near  Bath,  November  1745.” 

3.  “  The  Nature  of  National  Offences  truly  ftated.— 
Preached  on  the  General  Fail-day,  Dec.  18.  1745-6.” 

On  account  of  the  laft  of  thefe  fermons,  he  was  again 
involved  in  a  controverfy  with  his  former  antagonift  Dr 
Stebbing,  which  occafioned  “  An  Apologetical  Dedica¬ 
tion  to  the  Reverend  Dr  Henry  Stebbing,  in  Anfwer  to 
his  Cenfure  and  Mifreprefentations  of  the  Sermon  preach¬ 
ed  on  the  General  Fart,  &c.” 

Notwithftanding  his  great  connections,  his  acknow¬ 
ledged  abilities,  and  his  eftabliihed  reputation,  a  reputa¬ 
tion  founded  on  the  durable  bails  of  learning,  and  up¬ 
held  by  the  decent  and  attentive  performance  of  every 
duty  incident  to  his  ftation  j  yet  we  do  not  find  that  he 
received  any  addition  to  the  preferments  given  him  in 
1728  by  Sir  Robert  Sutton  (except  the  chaplainfhip  to 
the  prince  of  Wales),  until  April  1 746,  when  he  was 
unanimouily  called  by  the  Society  of  Lincoln’s  Inn  to 
be  their  preacher.  Is  November  he  publifhed  “  A  Ser¬ 
mon  preached  on  the  Thanfgiving  appointed  to  be  ob- 
ferved  the  9th  of  Offober,  for  the  Suppreflion  of  the 
late  unnatural  Rebellion.?’  In  1747  appeared  his  edi¬ 
tion  of  Shakefpeare  and  his  Preface  to  Clariffa  ;  and  in 
the  fame  year  he  publifhed,  1.  “  A  Letter  from  an  Au¬ 
thor  to  a  Member  of  Parliament  concerning  Literary 
Property.”  2.  “  Preface  to  Mrs  Cockburn’s  Remarks 
upon  the  Principles  and  Reafonings  of  Dr  Rutherford’s 
Effay  on  the  Nature  and  Obligations  of  Virtue,  Sec.” 

3.  “  Preface  to  a  Critical  Inquiry  into  the  Opinions  and 
PraClice  of  the  ancient  Philofophers,  concerning  the 
Nature  of  a  Future  State,  and  their  Method  of  teach¬ 
ing  by  double  DoClrihe,”  (by  Mr  Towne)  1747,  fe* 
cond  edition.  In  1748,  a  third  edition  of  “  The  Alli¬ 
ance  between  Church  and  State,  CorreCled  and  enlar¬ 
ged.” 

“  In  1 749,  a  very  extraordinary  attack  was  made  on 
the  moral  chara&er  of  Mr  Pope,  from  a  quarter  where 
it  could  be  leaft  expefted.  An  infignificant  pamphlet, 
under  the  name  of  A  Patriot  King ,  was  that  year  pub- 
lilhed  by  Lord  Bolingbroke,  or  by  his  dire&ion,  with 
a  preface  to  it,  refleCIing  highly  on  Mr  Pope’s  honour. 

The  provocation  w'as  fimply  this  :  The  manufeript  of 
that  trivial  declamation  had  been  intruded  to  the  care 
of  Mr  Pope,  with  the  charge  (as  it  was  pretended)  that 
only  a  certain  number  of  copies  fhould  be  printed.  Mr 
Pope,  in  liis  exceflive  admiration  of  his  guide ,  philofo- 
p/ier,  and  friend,  took  that  opportunity,  for  fear  fo  in¬ 
valuable  a  treafure  of  patriot  eloquence  fhould  be  loft  to 
the  public,  to  exceed  his  commiffion,  and  to  run  off 
more  copies,  which  were  found,  after  his  death,  in  the 
printer’s  warehoufe.  This  charge,  however  frivolous, 
was  aggravated  beyond  meafure  •,  and,  notwithftanding 
the  proofs  which  Lord  Bolingbroke  had  received  of 
Pope’s  devotion  to  him,  envenomed  with  the  utmoft  ma¬ 
lignity.  Mr  Warburton  thought  it  became  him  to  vin¬ 
dicate  his  deceafed  friend  ;  and  he  did  it  fo  effe&ually, 
as  not  onlv  to  filence  his  accufer,  but  to  cover  him  with 
conffdion 

About  this  time  the  publication  of  Dr  Middleton’s 
Inquiry  concerning  the  miraculous  Powers  of  the  Chrif- 
tian  Church,  gave  rife  to  a  controverfy,  which  was  ma¬ 
naged  with  great  warmth  and  afperity  on  both  fides,  and 
not  much  to  the  credit  of  either  parly.  On  this  occa- 
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fion  Mr  Warburton  pu’ lifhed  an  excellent  perfoi  mance,  Wauirton. 
written  with  a  degree  of  candour  and  temper,  which,  it  V*"“ J 

is  to  be  lamented,  he  did  not  always  exercife.  The 
title  of  it  tvas“  Julian  ;  or  a  Difcourfe  concerning  the 
Earthquake  and  fiery  Eruption  which  defeated  that  Em¬ 
peror’s  attempt  to  rebuild  the  Temple  at  Jerufalem, 

*7 50*”  A  fecond  edition  of  this  difcourfe,  “  with  Ad¬ 
ditions,”  appeared  in  1751,  which  year  he  gave  the 
public  his  edition  of  Mr  Pope’s  Works,  with  Notes,  in 
nine  volumes  8vo  ;  and  in  the  fame  year  printed  “  An 
Anfwer  to  a  Letter  to  Dr  Middleton,  inferted  in  a 
Pamphlet  intitled,  The  Argument  of  the  Divine  Lega¬ 
tion  fairly  ftated,”  &c.  $  and  “  An  Account  of  the 
Prophecies  of  Aiife  Evans,  the  Welfli  Prophet  in  the 
laft  Century,”  annexed  to  the  firft  volume  of  Dr  Jortin’s 
Remarks  on  Ecclefiaftical  Hiftory,  wThich  afterwards 
fubjefted  him  to  much  trouble. 

In  1752,  Mr  Warburton  publifhed  the  firft  volume 
of  a  courfe  of  fermons,  preached  at  Lincoln’s  Inn,’  in- 
titled,  “  The  Principles  of  Natural  and  Revealed  Reli¬ 
gion,  occafionally  opened  and  explained  $”  and  this  was 
two  years  afterwards  followed  by  a  fecond.  After  the 
public  had  been  fome  time  piomifed,  it  may,  from  the 
alarm  which  was  taken,  be  almoft  faid  threatened  with, 
the  appearance  of  Lord  Bolingbroke’s  Works,  they  were 
about  this  time  printed.  The  known  abilities  and  infi¬ 
delity  of  this  nobleman  had  created  apprehenfions  in  the 
minds  of  many  people,  of  the  pernicious  effefts  of  his 
doflrines ;  and  nothing  but  the  appearance  of  his  whole 
force  could  have  convinced  his  friends,  how’  little  there 
w^as  to  be  dreaded  from  arguments  againft  religion  fo 
W'eakly  fupported.  Many  anfwers  were  foon  publifhed, 
but  none  with  more  acutenefs,  folidity,  and  fprightli- 
nefs,  than  “  A  View  of  Lord  Bolingbroke’s  Philofophy, 
in  two  Letters  to  a  Friend,  1754  j”  the  third  and 
fourth  letters  were  publifhed  in  1755,  with  another  edi¬ 
tion  of  the  two  former  ;  and  in  the  fame  year  a  fmaller 
edition  of  the  whole  $  which,  though  it  came  into  the 
world  without  a  name,  wras  univerfally  aferibed  to  Mr 
Warburton,  and  afterwards  publicly  owned  by  him.  To 
fome  copies  of  this  is  prefixed  an  excellent  complimen¬ 
tary  epitlle  from  the  prefident  Montefquieu,  dated  May 
26.  1754. 

At  this  advanced  period  of  his  life,  that  preferment 
which  his  abilities  might  have  claimed,  and  which  had 
hitherto  been  withheld,  feemed  to  be  approaching  to-' 
wards  him.  In  September  1754,  he  was  appointed  one 
of  his  majefty’s  chaplains  in  ordinary  •,  and  in  the  next 
year  w-as  prefented  to  a  prebend  in  the  cathedral  of 
Durham.  About  this  time  the  degree  of  Dj&or  of  Di¬ 
vinity  was  conferred  on  him  by  Dr  Herring,  then  arch-' 
bifhop  of  Canterbury.  A  new  imprcflion  of  The  Di¬ 
vine  Legation  being  now  called  for,  he  printed  a  fourth 
edition  of  the  firft  part  of  it,  corrected  and  enlarged,  di¬ 
vided  into  two  volumes,  with  a  dedication  to  the  earl  of 
Hardwicke.  The  fame  year  appeared  “  A  Sermon 
preached  before  ,  his  Grace  Charles  Duke  of  Marlbo- 
rough,  Prefident,  and  the  Governors  of  the  Hofpital 
for  the  Smallpox  and  for  Inoculation,  at  the  Parifh- 
church  of  St  Andrew,  Holborn,  April  the  24th,  1755.” 

And  in  1756,  Natural  and  Civil  Events  the  Inftru- 
ments  of  God’s  Moral  Government  •,  a  Sermon,  preach¬ 
ed  on  the  laft  public  Faft-day,  at  Lincoln’s  Inn  Cha¬ 
pel.” 

In  1 757?  Dr  Warburton  meeting  with  Mr  Hume’s 
4  L  2  traft, 
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Warburton.  tra£V,  entitled,  The  Natural  Hiftory  of  Religion,  filled 
y '  '  the  margin  of  the  book,  as  well  as  fome  interleaved  flips 

of  paper,  with  many  fevere  and  fhrewd  remarks  on  the 
infidelity  and  naturalifm  of  the  author.  Thefe  he  put 
into  the  hands  of  his  friend  Dr  Hurd,  who,  making  a 
few  alterations  of  the  ftyle,  added  a  fhort  introdudion 
and  conclufion,  and  publifhed  them  in  a  pamphlet,  en¬ 
titled,  “  Remarks  on  Mr  David  Hume’s  Natural  Hi¬ 
ftory  of  Religion,  by  a  Gentleman  of  Cambridge,  in  a 
Letter  to  the  Reverend  Dr  Warburton.”  This  lively 
attack  upon  Mr  Hume  gave  him  fo  much  offence,  that 
he  thought  proper  to  vent  his  fpleen  on  the  fuppofed  au¬ 
thor,  in  the  pofihumous  difcourfe  which  he  called  his 
Life  ;  and  thus  to  do  greater  honour  to  Dr  Hurd  than 
to  any  other  of  his  numerous  antagonifts. 

Towards  the  end  of  the  year  1757,  Dr  Warburton 
was  promoted  to  the  deanery  of  Briltol  ;  and  in  the  be- 
ginningof  the  year  1760,  he  was,  through  Mr  Allen’s 
intereft  with  Mr  Pitt,  afterwards  earl  of  Chatham,  ad¬ 
vanced  to  the  bifhopric  of  Gloucefter.  That  great  mi- 
nifler  is  known  to  have  declared,  “  that  nothing  of  a 
private  nature,  fince  he  had  been  in  office,  had  given 
him  fo  much  pleafure  as  bringing  our  author  on  the 
bench.”  There  was,  however,  another  minifter,  who 
dreaded  his  promotion,  and  thought  he  faw  a  fecond 
Atterbury  in  the  new  bifhop  of  Gloucefter ;  but  War¬ 
burton,  fays  Bifhop  Hurd,  had  neither  talents  nor  incli¬ 
nation  for  parliamentary  intrigue  or  parliamentary  elo¬ 
quence  :  he  had  other  inftrumcnts  of  fame  in  his  hands, 
and  was  infinitely  above  the  vanity  of  being  caught 

*  Dry  den.  “  With  the  fine  notion  of  a  bufy  man 

He  rvas  confecrated  on  the  20th  of  January  1760, 
and  on  the  30  th  of  the  fame  month  preached  before  the 
houfe  of  lords.  In  the  next  year  he  printed  “  A  Ra¬ 
tional  Account  of  the  Nature  and  End  of  the  Sacra¬ 
ment  of  the  Lord’s  Supper.”  In  1762,  he  publifhed 
“  The  Dotfrine  of  Grace  ;  or  the  Office  and  Opera¬ 
tions  of  the  Holy  Spirit  vindicated  from  the  Infults  of 
Infidelity  and  the  Abufes  of  Fanaticifm,  2  vols  i2mo  5 
and  in  the  fucceeding  year  drew  upon  himfelf  much  il¬ 
liberal  abufe  from  fome  waiters  of  the  popular  party,  on 
occafion  of  his  complaint  in  the  houfe  of  lords,  on  the 
15th  of  November  1763,  againft  Mr  Wilkes,  for  put¬ 
ting  his  name  to  certain  notes  on  the  infamous  “  Effay 
on  Woman.” 

In  1765  he  publifhed  a  new  edition  of  the  fecond 
part  of  the  Divine  Legation,  in  three  volumes  ;  and  as 
it  had  now  received  his  laft  hand,  he  prefented  it  to  his 
great  friend  Lord  Mansfield,  in  a  dedication  which  de¬ 
serves  to  be  read  by  every  perfon  who  efteems  the  well¬ 
being  of  fociety  as  a  concern  of  any  importance.  It  was 
the  appendix  to  this  edition  which  produced  the  well- 
knoivn  controverfy  between  him  and  Dr  Lowth,  which 
we  have  noticed  elfewhere  (fee  Lowth),  as  doing  no 
great  honour,  by  the  mode  in  which  it  was  conducted, 
to  either  party.  In  the  next  year  he  ?ave  a  new  an£j 
much  improved  edition  of  the  Alliance  between  the 
Church  and  State.  This  was  followed,  in  1  767,  by  a 
third  volume  of  fermons,  to  which  is  added,  his  firft 
I  riennial  Charge  to  the  Clergy  of  the  Diocefe  of  Glou¬ 
cefter  ^  which  may  be  fafely  pronounced  one  of  the  moft 
valuable  difcourfes  of  the  kind  that  is  to  be  found  in 
our  own  or  any  other  language.  With  this  publication 
be  clofed  his  literary  courfe  5  except  that  he  made  an 


effort  towards  publifliing,  and  actually  printed,  the  ninth  Warburton? 
and  laft  book  of  the  Divine  Legation.  This  book,  with  Ward, 
one  or  two  occafional  fermons,  and  fome  valuable  direc- 
tions  for  the  fiudy  of  theology ,  have  been  given  to  the 
world  in  the  fplendid  edition  of  his  works  in  feven  vo¬ 
lumes  4to,  by  his  friend  and  biographer  the  prefent  bi¬ 
fhop  ot  Worcefter.  That  prelate  confeffes,  that  the 
ninth  book  of  the  Divine  Legation  difplays  little  of  that 
vigour  of  mind  and  fertility  of  invention  which  appear 
fo  confpicuous  in  the  former  volumes  y  but  he  adds,  per¬ 
haps  truly,  that  under  all  the  difad  vantages  with  which 
it  appears,  it  is  the  nobleft  effort  wThich  has  hitherto 
been  made  to  give  a  rationale  of  Chriftianity. 

W  hile  the  bifhop  of  Gloucefter  was  thus  exerting  his 
laft  ftrength  in  the  caufe  of  religion,  he  proje£ted  a  me¬ 
thod  by  which  he  hoped  to  render  it  effe&ual  fervice 
after  his  death.  He  transferred  500I.  to  Lord  Mans¬ 
field,  Sir  Eardley  Wilmot,  and  Mr  Charles  Yorke,  up¬ 
on  truft,  to  found  a  le£lure,  in  the  form  of  a  courfe  of 
fermons,  to  prove  the  truth  of  revealed  religion  in  ge¬ 
neral,  and  of  the  Chriftian  in  particular,  from  the  com¬ 
pletion  of  the  prophecies  in  the  Old  and  New  Telia - 
ment,  which  relate  to  the  Chriftian  church,  efpecially 
to  the  apoftacy  of  Papal  Rome.  To  this  foundation  we 
owe  the  admirable  Introductory  LeCtures  of  Hurd,  and 
the  well-adapted  Continuation  of  Halifax  and  Bagot. 

It  is  a  melancholy  refie&ion,  that  a  life  fpent  in  the 
conftant  purfuit  ot  knowledge,  frequently  terminates  in 
the  lofs  of  thofe  powers,  the  cultivation  and  improve¬ 
ment  of  which  are  attended  to  with  too  ftriCt  and  una¬ 
bated  a  degree  of  ardour.  This  was  the  cafe  with  Dr 
Warburton  j  and  it  feems  probable  that  this  decline  of 
intelleaual- -vigour  was  aggravated  by  the  lofs  of  his  on¬ 
ly  fon,  a  promifing  young  man,  who  died  of  a  confump- 
tion  but  a  fhort  time  before  the  bifhop,  who  himfelf  re- 
figned  to  fate  in  the  year  1779,  anc*  in  the  81ft  of  his 
age.  A  neat  marble  monument  was  ereCted  to  his  me¬ 
mory  in  the  cathedral  of  Gloucefter. 

WARD,  Dr  Seth,  an  Englifh  prelate,  chiefly  di- 
fhnguifhed  for  his  knowledge  in  mathematics  and  aftro- 
nomy,  was  born  at  Buntingford  in  Hertfordfhire,  about 
the  year  1617.  Pie  was  admitted  of  Sidney  college, 
Cambridge,  where  he  applied  with  great  vigour  to  his 
ftudies,  particularly  to  the  mathematics,  and  w’as  chofen 
fellow  of  his  college.  He  was  much  involved  in  the 
confequences  of  the  civil  w*ar,  but  foon  after  the  Refto- 
ration  obtained  the  bifhopric  of  Exeter ;  in  1667,  he 
w?as  tranfiated  to  Salifbury  ;  and  in  1671  wTas  made 
chancellor  of  the  order  of  the  garter  •,  he  w*as  the  firft 
Proteftant  bifhop  that  enjoyed  that  honour,  and  he  pro¬ 
cured  it  to  be  annexed  to  the  fee  of  Salifbury.  Bifhop 
Ward  was  one  of  thofe  unhappy  perfons  who  have  the 
misfortune  to  furvive  their  fenfes,  which  happened  in 
confequence  of  a  fever  ill  cured  ;  he  lived  to  the  Revo¬ 
lution,  without  knowing  any  thing  of  the  matter,  and 
died  in  1690.  He  wras  the  author  of  feveral  Latin 
works  in  mathematics  and  aftronomy,  which  w^ere 
thought  excellent  in  their  day  ;  but  their  ufe  has  been 
fuperfeded  by  later  difeoveries  and  the  Newtonian  phi¬ 
losophy. 

Ward,  is  varioufly  ufed  in  our  old  books  :  a  ward 
in  London  is  a  diftriCt  or  divifion  of  the  city,  commit¬ 
ted  to  the  fpecial  charge  of  one  of  the  aldermen ;  and 
in  London  there  are  26  wards,  according  to  the  num¬ 
ber  of  the  mayor  and  aldermen,  of  which  every  one  has 
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Ward-hold-  his  ward  for  his  proper  guard  and  jurifdi&ion.  A  fo- 
ing  reft  is  divided  into  yvards  and  aprifonis  called  a  ward. 

r  II  Laftly,  the  heir  of  the  king’s  tenant,  that  held  in  capite , 

\\  arc  ro  :>e.  ^  ^  termed  a  ward  during  his  nonage  j  but  this  ward¬ 
lhip  is  taken  away  by  the  ftatute  12  Car.  II.  c.  24. 

WAMD-Ho/ding ,  in  Scats  Law.  See  Law,  N°  clxv. 
1.  and  clxvi.  3. 

Ward- Hook,  or  Wadd-hook,  in  Gunnery,  a  rod  or 
ftaff,  with  an  iron  end  turned  ferpentwil'e,  or  like  a 
fcrew,  to  draw  the  wadding  out  of  a  gun  when  it  is  to 
be  unloaded. 

WARDEN,  or  Guardian,  one  who  has  the  charge 
or  keeping  of  any  perfon,  or  thing,  by  office.  Such  is 
the  warden  of  the  Fleet,  the  keeper  of  the  Fleet  pri- 
fon  ;  who  has  the  charge  of  the  prifoners  there,  efpeci- 
ally  fuch  as  are  committed  from  the  court  of  chancery 
for  contempt.. 

WARDHUYS,  a  port  of  Norwegian  Lapland,  1 20 
miles  fouth-eaft  of  the  North  Cape.  E.  Long.  31.  12. 
N.  Lat.  70.  23. 

WARDMOTE,  in  London,  is  a  court  fo  called, 
which  is  kept  in  every  ward  of  the  city  ;  anfwering  to 
the  curiata  comitia  of  Rome. 

WARDROBE,  a  clofet  or  little  room  adjoining  to  a 
bedchamber,  ferving  to  difpofe  and  keep  a  perfon’s  ap¬ 
parel  in  j  or  for  a  fervant  to  lodge  in,  to  be  at  hand  to 
wait,  &c. 

Wardrobe,  in  a  prince’s  court,  is  an  apartment 
wherein  his  robes,  wearing  apparel,  and  other  neceffa- 
ries,  are  preferred  under  the  care  and  direction  of  pro¬ 
per  officers. 

In  Britain,  the  MaJler  or  Keeper  of  the  Great  Ward¬ 
robe  was  an  officer  of  great  antiquity  and  dignity. 
High  privileges  and  immunities  \vere  conferred  on  him 
by  King  Henry  VI.  which  were  confirmed  by  his  fuc- 
ceffors  ;  and  King  James  I.  not  only  enlarged  them,  but 
ordained  that  this  office  ftiould  be  a  corporation  or  body 
politic  for  ever. 

It  was  the  duty  of  this  office  to  provide  robes  for  the 
coronations,  marriages,  and  funerals  of  the  royal  fami¬ 
ly  ;  to  furnilh  the  court  with  hangings,  cloths  of  ftate, 
carpets,  beds,  and  other  neceffaries  $  to  furnilh  houfes 
for  ambaffadors  at  their  firft  arrival ;  cloths  of  ftate,  and 
other  furniture,  for  the  lord  lieutenant  of  Ireland,  and 
all  his  majefty’s  ambaffadors  abroad  $  to  provide  all 
robes  for  foreign  knights  of  the  garter,  robes  for  the 
Index,  vol.  kn|ghts  0f  the  garter  at  home ;  robes  and  all  other  fur¬ 
niture  for  the  officers  of  the  garter  j  coats  for  kings, 
heralds,  and  purfuivants  at  arms  ;  robes  for  the  lords  of 
the  treafury,  and  chancellor  of  the  exchequer,  &c.  j  li¬ 
very  for  the  lord  chamberlain,  grooms  of  his  majefty’s 
privy  chamber,  officers  of  his  majefty’s  robes ;  for  the 
two  chief  juftices,  for  all  the  barons  of  the  exchequer, 
and  feveral  officers  of  thefe  courts  j  all  liveries  for  his 
majefty’s  fervants,  as  yeomen  of  the  guard,  and  war¬ 
dens  of  the  Tower,  trumpeters,  kettle-drummers,  and 
fifes  ;  the  meffengers,  and  all  belonging  to  the  ftables, 
as  coachmen,  footmen,  littermen,  poftilions,  and  grooms, 
&c.  all  the  king’s  coaches,  chariots,  harneffes,  laddies, 
bits,  bridles,  &c.  the  king’s  watermen,  game-keepers, 
&c.  alfo  furniture  for  the  royal  yachts,  and  all  rich  em¬ 
broidered  tilts,  and  other  furniture  for  the  barges. 

Befides  the  mafter  or  keeper  of  the  wardrobe,  who 
had  a  falary  of  2000I.  there  was  his  deputy,  who  had 
150 1.  and  a  comptroller  and  a  patent  clerk,  each  of 
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whom  has  a  falary  of  3 ool.  Befides  many  other  infe- Wardrobe^ 
rior  officers  and  fervants,  who  were  all  fworn  fervants  ’  ar^  ip~, 
to  the  king. 

There  was  likewife  a  removing  wardrobe,  who  had 
its  own  fet  of  officers,  and  Handing  wardrobe-keepers  at 
St  James’s,  Windfor  Caftle,  Hampton  Court,  Kenfing- 
ton,  and  Somerfet  Houle 5  but  the  whole  of  the  ward¬ 
robe  eftablilhment  was  abolilhed  by  a£t  of  parliament  in 
1782,  and  the  duty  of  it  in  future  to  be  done  by  the 
lord  chamberlain. 

WARDSHIP,  in  chivalry,  one  of  the  incidents  of 
tenure  by  knight-iervice.  See  FEODAL  System ,  KNIGHT 
Service,  and  Tenure. 

Upon  the  death  of  a  tenant,  if  the  heir  was  under  the 
age  of  21,  being  a  male,  or  14,  being  a  female,  the 
lord  was  intitled  to  the  wardlhip  of  the  heir,  and  was 
called  the  guardian  in  chivalry.  This  wardlhip  con¬ 
fided  in  having  the  cuftody  of  the  body  and  lands  of 
fuch  heir,  without  any  account  of  the  profits,  till  the 
age  of  21  in  males,  and  16  in  females.  For  the  law 
fuppofed  the  heir-male  unable  to  perform  knight-fervice 
till  21  ;  but  as  for  the  female,  (he  was  fuppofed  capable 
at  14  to  marry,  and  then  her  hulband  might  perform 
the  fervice.  The  lord  therefore  had  no  wardlhip,  if  at 
the  death  of  the  anceftor  the  heir-male  was  of  the  full 
age  of  21,  or  the  heir-female  of  14  :  yet  if  Ihe  was  then 
under  14,  and  the  lord  once  had  her  in  ward,  he  might 
keep  her  fo  till  16,  by  virtue  of  the  ftatute  of  Weftmir.- 
fter,  I.  3  Edw.  I.  c.  22.  the  two  additional  years  being 
given  by  the  legiflature  for  no  otherjeafon  but  merely  to 
benefit  the  lord. 

This  wardlhip,  fo  far  as  it  related  to  land,  though  it 
was  not  nor  could  be  part  of  the  law  of  feuds,  fo  long 
as  they  were  arbitrary,  temporary,  or  for  life  only  \  yet 
when  they  became  hereditary,  and  did  confequently  of¬ 
ten  defcend  upon  infants,  who  by  reafon  of  their  age 
could  neither  perform  nor  ftipulate  for  the  fervices  of 
the  feud,  does  not  feem  upon  feodal  principles  to  have 
been  unreafonable.  For  the  wardlhip  of  the  land,  or 
cuftody  of  the  feud,  was  retained  by  the  lord,  that  he 
might  out  of  the  profits  thereof  provide  a  fit  perfon  to 
fupply  the  infant’s  fervices  till  he  lliould  be  of  age  to 
perform  them  himfelf.  And  if  we  confider  a  feud  in  its 
original  import,  as  a  llipend,  fee,  or  reward  for  aftual 
fervice,  it  could  not  be  thought  hard  that  the  lord  Ihould 
withhold  the  llipend  fo  long  as  the  fervice  was  fufpend- 
ed.  Though  undoubtedly  to  our  Englith  anceftors, 
where  fuch  ftipendary  donation  was  a  mere  fuppofition 
or  figment,  it  carried  abundance  of  hardlhip  ;  and  ac¬ 
cordingly  it  was  relieved  by  the  charter  of  Henry  I. 
which  took  this  cuftody  from  the  lord,  and  ordained 
that  the  cuftody,  both  of  the  land  and  the  children, 

Ihould  belong  to  the  widow  or  next  of  kin.  But  this 
noble  immunity  did  not  continue  many  years. 

The  wardlhip  of  the  body  was  a  confequence  of  the 
wardlhip  of  the  land  ;  for  he  who  enjoyed  the  infant’s 
eftate  was  the  propereft  perfon  to  educate  and  maintain 
him*in  his  infancy  :  and  alfo,  in  a  political  view,  the 
lord  was  molt  concerned  to  give  his  tenant  a  fuitable 
education,  in  order  to  qualify  him  the  better  to  perform 
thofe  fervices  which  in  his  maturity  he  was  bound  to 
render. 

When  the  male  heir  arrived  at  the  age  of  21,  or  the 
heir-female  at  that  of  16,  they  might  fue  out  their  li¬ 
very  or  oujlerlemain  ;  that  is,  the  delivery  of  their  lands 
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Wardftnp  out  of  their  guardian’s  hands.  For  this  they  were  obli- 
Warn  8ecl  4:0  Pay  a  ^ne»  namety>  half-a-year’s  profits  of  the 
■  .  land  ;  though  this  fee  ms  exprefsly  contrary  to  magna 

charta.  However,  in  confideration  of  their  lands  hav¬ 
ing  been  fo  long  in  ward,  they  were  excufed  all  reliefs, 
and  the  king’s  tenants  alfo  all  primer  feifins.  In  order 
to  afcertain  the  profits  that  arofe  to  the  crown  by  thefe 
fruits  of  tenure,  and  to  grant  the  heir  his  livery,  the  iti¬ 
nerant  juftices,  or  juftices  in  eyre,  had  it  formerly  in 
charge  to  make  inquifition  concerning  them  by  a  jury 
of  the  county,  commonly  called  an  inquijhio  pojl  mor¬ 
tem ;  which  was  inftituted  to  inquire  (at  the  death  of 
any  man  of  fortune)  the  value  of  his  eftate,  the  tenure 
by  which  it  was  holden,  and  wrho,  and  of  what  age, 
his  heir  was  j  thereby  to  afcertain  the  relief  and  value 
of  the  primer  feifin,  or  the  wardlhip  and  livery  accruing 
to  the  king  thereupon.  A  manner  of  proceeding  that 
came  in  procefs  of  time  to  be  greatly  abufed,  and  at 
length  an  intolerable  grievance ;  it  being  one  of  the 
principal  accufations  againft  Empfon  and  Dudley,  the 
wicked  engines  of  Henry  VII.  that  by  colour  of  falfe 
inquifitions  they  compelled  many  perfons  to  fue  out  li¬ 
very  from  the  crown,  who  by  no  means  were  tenants 
thereunto.  And  afterwards  a  court  of  wards  and  live¬ 
ries  was  erefted,  for  conducing  the  fame  inquiries  in  a 
more  folemn  and  legal  manner. 

When  the  heir  thus  came  of  full  age,  provided  he 
held  a  knight’s  fee,  he  was  to  receive  the  order  of 
knighthood,  and  was  compellable  to  take  it  upon  him, 
or  elfe  pay  a  fine  to  the  king.  For  in  thofe  heroical 
times  no  perfon  was  qualified  for  deeds  of  arms  and  chi¬ 
valry  who  had  not  received  this  order,  which  wras  con¬ 
ferred  with  much  preparation  and  folcmnity.  We  may 
plainly  difcover  the  footfteps  of  a  fimilar  cuftom  in  w'hat 
Tacitus  relates  of  the  Germans,  who,  in  order  to  qua¬ 
lify  their  young  men  to  bear  arms,  prefented  them  in  a 
full  aflembly  with  a  fliield  and  lance  *,  which  ceremony 
is  fuppofed  to  have  been  the  original  of  the  feodal 
knighthood.  Thi.  prerogative,  of  compelling  the  vaf- 
fals  to  be  knighted,  or  to  pay  a  fine,  was  exprefsly  re- 
cognifed  in  parliament  by  the  ftatute  de  militibus , 
1  Edw.  II.  >  was  exerted  as  an  expedient  for  railing 
money  by  many  of  our  beft  princes,  particularly  by 
Edw.  VI.  and  Queen  Elizabeth  •,  but  this  was  the  oc- 
cafion  of  heavy  murmurs  when  exerted  by  Charles  I.  : 
among  whofe  many  misfortunes  it  was,  that  neither  him- 
lelf  nor  his  people  feemed  able  to  diftinguiih  between 
the  arbitrary  ftretch  and  the  legal  exertion  of  preroga¬ 
tive.  However,  among  the  other  conceffions  made  by 
that  unhappy  prince  before  the  fatal  recourfe  to  arms, 
he  agreed  to  divert  himfelf  of  this  undoubted  flower  of 
the  crown  ;  and  it  was  accordingly  abolilhed  by  ftatute 
16  Car.  I.  c.  20. 

WARE,  a  town  of  Hertfordfhire,  with  a  market  on 
Tuefdays,  and  a  fair  on  the  laft  Tuefday  in  April,  and 
Tuefday  before  St  Matthew’s  day  (Sep.  21.)  for  horfes 
and  other  cattle.  It  is  a  large,  well  frequented,  and 
well  inhabited  thoroughfare  town,  feated  on  the  river 
Lea,  21  miles  north  of  London.  It  carries  on  a  great 
trade  in  malt  and  corn,  which  they  are  continually  fend¬ 
ing  in  large  quantities  to  London,  E.  Long.  o.  3. 
N.  Lat.  51.  50. 

WARN,  in  Law ,  is  to  fummon  a  perfon  to  appear 
in  a  court  of  juftice. 


WARNING  of  Tenants ,  in  Scots  Law.  See  Warning 
Law,  N°  clxvii.  16.  II 

WARP,  in  the  manufa£tures,  a  name  for  the  .  arrant‘ . 
threads,  whether  of  filk,  wool,  linen,  hemp,  &c.  that 
are  extended  lengthwife  on  the  weaver’s  loom  ;  and 
acrofs  which  the  workman,  by  means  of  his  Ihuttle  paf- 
fes  the  threads  of  the  woof,  to  form  a  cloth,  ribband, 
fuftian,  or  the  like. 

Warp,  a  final!  rope  employed  occafionally  to  remove 
a  (hip  from  one  place  to  another,  in  a  port,  road,  or  ri¬ 
ver.  And  hence. 

To  WARP ,  is  to  change  the  fituation  of  a  fhip,  by 
pulling  her  from  one  part  of  a  harbour,  &c.  to  fome 
other,  by  means  of  Warps,  which  are  attached  to  buoys } 
to  anchors  funk  in  the  bottom  5  or  to  certain  ftations 
upon  the  Ihore,  as  ports,  rings,  trees,  &c.  The  fhip  is 
accordingly  drawn  forwards  to  thofe  ftations,  either  by 
pulling  on  the  warps  by  hand,  or  by  the  application,  of 
fome  purchafe,  as  a  tackle,  windlafs,  or  capftern,  upon 
her  deck. 

When  this  operation  is  performed  by  the  (hip’s  leffer 
anchors,  thefe  machines,  together  with  their  warps,  are 
carried  out  in  the  boats  alternately  towards  the  place 
where  the  (hip  is  endeavouring  to  arrive  :  fo  that  when 
{he  is  drawn  up  clofe  to  one  anchor,  the  other  is  carried 
out  to  a  competent  diftance  before  her,  and  being  funk, 
ferves  to  fix  the  other  warp,  by  which  {he  is  farther  ad¬ 
vanced. 

Warping  is  generally  ufed  when  the  fails  are  unbent, 
or  when  they  cannot  be  fuccefsfully  employed,  which 
may  either  arife  from  the  unfavourable  ftate  of  the  wind, 
the  oppofition  of  the  tide,  or  the  narrow  limits  of  the 
channel. 

WARRANDICE,  in  Scots  Law.  See  Law,  N* 
clxir.  11. 

WARRANT,  is  a  power  and  charge  to  a  conftable 
or  other  officer  to  apprehend  a  perfon  accufed  of  any 
Crime.  It  may  be  iffued  in  extraordinary  cafes  by  the 
privy  council,  or  fecretaiies  of  ftate  *,  but  moft  com¬ 
monly  it  is  iffued  by  juftices  of  the  peace.  This  they 
may  do  in  any  cafes  where  they  have  a  jurifdiclion  over 
the  offence,  in  order  to  compel  the  perfon  accufed  to 
appear  before  them  ;  for  it  would  be  abfurd  to  give 
them  power  to  examine  an  offender,  unlefs  they  had  alfo 
power  to  compel  him  to  attend  and  fubmit  to  fuch  exa¬ 
mination.  And  this  extends  to  all  treafons,  felonies,  and  p.  _ 
breaches  of  the  peace  ;  and  alfo  to  all  fuch  offences  as  Comment. 
they  have  power  to  punifh  by  ftatute.  Before  the  grant-  voJ.  iv.  p. 
ing  of  the  warrant,  it  is  fitting  to  examine  upon  oath  the  25>°- 
party  requiring  it,  as  well  to  afcertain  that  there  is  a  fe¬ 
lony  or  other  crime  aftually  committed,  without  which 
no  warrant  Ihould  be  granted  ;  as  alfo  to  prove  the  caufe 
and  probability  of  fufpefting  the  party  againft  w  hom  the 
warrant  is  prayed. 

This  warrant  ought  to  be  under  the  hand  and  feal  of 
the  juftice  ;  ftiould  fet  forth  the  time  and  place  of  mak¬ 
ing,  and  the  caufe  for  which  it  is  made  ;  and  Humid  be 
directed  to  the  conftable,  or  other  peace  officer,  or  it 
may  be  to  any  private  perfon  by  name.  A  general  war¬ 
rant  to  apprehend  all  perfons  fufpefled,  without  naming 
or  particularly  deferibing  any  perfon  in  fpecial,  is  ille¬ 
gal  and  void  for  its  uncertainty  ;  for  it  is  the  duty  of  the 
magiftrate,  and  ought  not  to  be  left  to  the  officer,  to 
judge  of  the  ground  of  fufpicion.  Alfo  a  warrant  to  ap¬ 
prehend 
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yyrarrant  prebend  all  perfons  guilty  of  fuch  a  crime,  is  no  legal 
*!  warrant  \  for  the  point  upon  which  its  authority  reds,  is 
Warren  a  faft  tQ  be  decided  on  a  fubfequent  trial  j  namely, 

'  whether  the  perfon  apprehended  thereupon  be  guilty  or 
not  guilty.  When  a  warrant  is  received  by  the  officer, 
he  is  bound  to  execute  it,  fo  far  as  the  jurifdiaion  of 
the  magiflrate  and  himfelf  extends.  A  warrant  from 
any  of  the  juftices  of  the  court  of  king’s  bench  extends 
over  all  the  kingdom,  and  is  teded  or  dated  England  : 
but  a  warrant  of  a  judice  of  the  peace  in  one  county, 
mud  be  backed,  that  is,  figned,  by  a  judice  of  another 
county,  before  it  can  be  executed  there.  And  a  warrant 
for  apprehending  an  Englifh  or  a  Scotch  offender,  may 
be  indorfed  in  the  oppofite  kingdom,  and  the  offender 
carried  back  to  that  part  of  the  united  kingdom  in  which 
the  offence  was  committed. 

WARRANTY,  Warrantia,  in  Law,  a  promife, 
or  covenant,  by  deed,  made  by  the  bargainer  for  him¬ 
felf  and  his  heirs,  to  warrant  and  fecure  the  bargainee 
and  his  heirs,  againd  all  men,  for  enjoying  the  thing  a- 
greed  on  or  granted  between  them. 

WARREN,  Sir  Peter,  an  admiral,  didinguiffied  by 
his  virtue,  learning,  and  undaunted  courage,  was  defend¬ 
ed  from  an  ancient  family  in  Ireland,  and  received  a 
fuitable  education  to  qualify  him  for  a  command  in  the 
royal  navy,  in  which  he  ferved  for  feveral  years  with 
great  reputation  *,  but  the  tranfadlion  which  placed  his 
great  abilities  in  their  full  light,  was  the  taking  of 
Louifbourg  in  the  year  1745,  when  he  was  appointed 
commodore  of  the  Britifti  fquadron  fent  on  that  fervice. 
He  joined  the  fleet  of  tranfports  from  Bofton  in  Canfo 
bay  on  the  25th  of  April,  having  under  his  command 
the  Superb  of  60,  and  the  Launcedon  and  Eltham  of 
40  guns  ;  he  was  afterwards  joined  by  feveral  other 
men  of  war  fent  from  England,  and  took  poffeffion  of 
Louifbourg  on  the  17th  of  June.  The  French,  exafper- 
ated  at  this  lofs,  were  condantly  on  the  watch  to  retake 
it  ;  and  in  I  747  fitted  out  a  large  fleet  fur  that  purpofe, 
and  at  the  fame  time  another  fquadron  to  profecute  their 
faccefs  in  the  Eaft  Indies.  Thefe  fquadrons  failed  at 
the  fame  time  ■,  but  the  views  of  the  French  were  ren¬ 
dered  abortive  by  the  gallant  admiral  Anfon  and  Sir 
Peter  Warren,  who  had  been  created  rear-admiral,  who 
with  a  large  fleet  of  (hips  fell  in  with  the  French,  de¬ 
feated  the  whole  fleet,  and  took  the  greated  part  of  the 
men  of  war.  This  was  the  lad  fervice  Sir  Peter  render¬ 
ed  to  his  country  as  a  commander  in  the  Britilh  fleet ; 
for  a  peace  being  concluded  in  the  fucceeding  year,  the 
fleet  was  laid  up  in  the  feveral  harbours. 

He  was  now  chofen  one  of  the  reprefentatives  in  par¬ 
liament  for  Weftminfter  j  and  in  the  midfl  of  his  popu¬ 
larity  he  paid  a  vififc  to  Ireland,  his  native  country, 
where  he  died  of  an  inflammatory  fever  in  175  2,  fin- 
cerely  lamented  by  all  ranks  of  people  ;  and  an  elegant 
monument  of  white  marble  was  eredled  to  his  memory 
in  Weftminfler  abbey. 

Warren,  is  a  franchife  or  place  privileged  by  pre- 
feription  or  grant  from  the  king,  for  the  keeping  of 
beads  and  fowls  of  the  warren  ;  which  are  hares  and 
coneys,  partridges,  pheafants,  and  fome  add  quails,  wood¬ 
cocks,  and  water-fowl,  &c.  Thefe  bein gferce  nature. , 
every  one  had  a  natural  right  to  kill  as  he  could  :  but 
upon  the  introduction  of  the  foreft  laws  at  the  Norman 
conqueft,  thefe  animals  being  looked  upon  as  royal  game, 
and  the  foie  property  of  our  favage  monarchy  this  fran- 


cliife  of  free-warren  was  invented  to  proleCl  them,  by  Warren* 
giving  the  grantee  a  foie  and  exclufive  power  of  killing  ^ 

fuch  game,  fo  far  as  his  warren  extended,  on  condilion  V|r_l 
of  his  preventing  other  perfons.  A  man  therefore  that 
has  the  franchile  of  warren,  is  in  reality  no  more  than  a 
royal  game-keeper  :  but  no  man,  not  even  a  lord  of  a 
manor,  could  by  common  law'  juflify  fporting  on  ano¬ 
ther’s  foil,  or  even  on  his  own,  uulefs  he  had  the  liberty 
of  free-warren.  This  franchife  is  almoft  fallen  into  dif* 
regard  flnee  the  new  datutes  for  preferving  the  game  \ 
the  name  being  now  chiefly  preferred  in  grounds  that 
are  fet  apart  for  breeding  hares  and  rabbits.  There  are 
many  instances  of  keen  fportfmen  in  ancient  times,  who 
have  fold  their  eflates,  and  referved  the  free-warren,  or 
right  of  killing  game,  to  themfelves  :  by  which  means  it 
comes  to  pals  that  a  man  and  his  heirs  have  fometimes 
free-warren  over  another’s  ground. 

A  warren  may  lie  open  }  and  there  is  no  neceflily  of 
incloflng  it  as  there  is  of  a  park.  If  any  perfon  offend 
in  a  free-warren,  he  is  punifhable  by  the  common  lawr 
and  by  ftatute  21  Edw.  III.  And  if  any  one  enter 
wrongfully  into  any  warren,  and  chafe,  take,  or  kill,  any 
coneys  without  the  confent  of  the  owner,  he  (hall  forfeit 
treble  damages,  and  differ  three  months  imprifonment, 

See.  by  22  and  23  Car.  II.  c.  25.  When  coneys  are  on 
the  foil  of  the  party,  he  hath  a  property  in  them  by  rea- 
fon  of  the  poffeffion,  and  aflion  lies  for  killing  them  ; 
but  if  they  run  out  of  the  warren  and  eat  up  a  neigh- 
hour’s  corn,  the  owner  of  the  land  may  kill  them,  and 
no  a&ion  will  lie. 

WARSAW,  a  large  city  of  Poland,  the  capital  of 
that  country,  and  of  the  province  of  Mafovia.  It  is  built 
partly  in  a  plain,  and  partly  on  a  gentle  afeent  riling 
from  the  banks  of  the  Viftula,  which  is  about  as  broad 
as  the  Thames  at  Wcflminfter,  but  very  {hallow  in  dim¬ 
mer.  This  city  and  its  fuburbs  occupy  a  vaft  extent  of 
ground,  and  are  fuppofed  to  contain  70,000  inhabitants, 
among  whom  is  a  great  number  of  foreigners.  The  whole 
has  a  melancholy  appearance,  exhibiting  the  flrong  con¬ 
trail  of  wealth  and  poverty,  luxury  and  diftrefs,  which 
pervades  every  part  of  this  unhappy  country.  The  flreets 
are  fpacious,  but  ill  paved  \  the  churches  and  public 
buildings  are  large  and  magnificent ;  the  palaces  of  the 
nobility  are  numerous  and  fplendid  *,  but  the  greateft 
part  of  the  houfes,  particularly  in  the  fuburbs,  are  mean 
and  ill-coriftruCted  wooden  hovels. — Warfaw  is  1 60  miles 
fouth-eaft  by  fouth  of  Dantzic,  130  north-north-eafl  of 
Cracow,  and  300  north-eaff  by  north  of  Vienna.  E. 

Long.  21.  6.  N.  Lat.  50.  14. 

WART.  See  Surgery  Index. 

WARWICK,  the  capital  ©f  Warwick  (hi  re  in  Eng¬ 
land,  and  from  which  this  county  derives  its  name.  It 
is  very  ancient,  and  fuppofed  by  Camden  to  be  the  place 
called  by  the  Romans  Frevjtdium ,  where  the  Dalmatian 
horfe  were  polled.  It  {lands  on  a  rock  of  freeflone,  of 
which  all  the  public  edifices  in  the  town  are  built.  At 
the  Norman  invafion  it  was  a  confiderable  place  5  and 
had  many  burgefi'es,  of  whom  1 2  were  obliged  by  their 
tenure  to  accompany  the  king  in  his  wars.  It  is  fup- 
plied  with  water  brought  in  pipes  from  fpriugs  half  a 
mile  from  the  town,  befides  what  it  derives  from  the 
wells  within  it  made  in  the  rock  :  and  it  is  eafily  k^pt 
clean,  by  being  fituated  upon  a  declivity.  Four  flreets, 
from  the  four  cardinal  points  of  the  compafs,  meet  in  the 
centre  of  the  town.  The  principal  public  buildings  are 
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-  St  Mary’s,  a  very  ftately  edifice,  an  hofpilal,  a  town- 
houfe  of  freeftone,  three  charity  fchools,  and  a  noble 
bridge  over  the  Avon.  It  has  had  feveral  charters  3  but 
is  governed  at  prefent  by  a  mayor,  1 2  brethren,  24  bur- 
geffes,  &c.  It  contains  5775  inhabitants  3  and  gives 
title  of  earl  to  the  family  of  the  Grevilles.  W.  Long. 
I.  36.  N.  Lat.  52.  20. 

WARWICKSHIRE,  a  county  of  England,  47 
miles  in  length,  by  30  in  breadth.  It  is  bounded  at  its 
northern  extremity  by  a  point  of  Derbylhire  5  on  the 
north-weft  by  Staffordfhire ;  on  the  north-eaft  by 
Leieefterfhire  3  on  the  eaft  by  Northamptonfhire  5  on 
the  fouth-wcft  by  Gloucefterlhire,  and  on  the  fouth-eaft 
by  Oxfordftnre.  It  is  fituated  partly  in  the  diocefe  of 
Lichfield  and  Coventry,  and  partly  in  that  of  Wor- 
cefter ;  it  contains  four  hundreds,  and  one  liberty,  one 
city,  12  market  towns,  158  parifhes  3  fends  fix  members 
to  parliament,  and  the  population  is  computed  at 
208,190.  The  air  is  mild,  pleafant,  and  healthy.  The 
river  Avon  divides  the  north  part  of  it,  or  the  Wood¬ 
lands,  from  the  fouth,  called  the  Feldon  5  and  the  foil  of 
both  is  rich  and  fertile.  Its  produ&ions  are  corn,  malt, 
wood,  wool,  cheefe,  coal,  iron,  and  limeftone.  The 
chief  rivers  of  this  county  are  the  Avon,  Tame,  and 
Arrow.  Warwick  is  the  capital ;  but  Birmingham  is 
far  fuperior  to  it  in  refpeft  of  trade  and  manu  failures,  and 
even  to  any  other  town  in  England. 

Birmingham,  in  this  county,  of  which  the  account 
given  in  the  border  of  the  alphabet  is  very  deficient,  is 
one  of  the  moft  remarkable  towns  in  England,  or  per¬ 
haps  in  Europe,  for  the  extent,  variety,  elegance,  and 
Utility  of  its  manufadfures.  This  town  was  little  di- 
ftinguifhed  previous  to  the  reign  of  Charles  II.  but 
fince  that ;  period  it  continued  to  increafe  in  extent  and 
importance.  In  the  year  1700,  the  number  of  ftreets 
in  Birmingham  was  only  30  ;  they  are  now  nearly  250. 
In  the  year  1779  there  were  only  three  houfes  on  a 
particular  fpot,  which  in  1791  contained  833. 

Birmingham  owes  its  profperity  and  population  to  its 
manufadfures,  which  are  in  a  great  meafure  the  confe- 
quence  of  its  vicinity  to  coal,  aided  by  the  fpirited  and 
induftrious  exertions  of  a  few  individuals.  It  has  been 
Rated,  and  no  doubt  with  great  truth,  that  its  profperity 
is  in  no  fmall  degree  indebted  to  its  exemption  from  the 
reftridlions  of  borough  and  corporate  laws.  To  give 
fome  notion  of  the  progrefs  and  extent  of  the  manufac¬ 
tures  of  this  place,  it  may  be  mentioned  that  the  late 
Mr'  Taylor,  who  introduced  gilt  buttons,  japanned, 
gilt,  and  painted  fnuff-boxes,  with  various  articles  of 
manufacture  in  enamel,  died  in  1775,  at  the  age  of  64, 
having  "amaffed  a  fortune  of  20o,oool.  In  painting 
fnuff-boxes  at  fo  low  a  rate  as  one  farthing  each,  one 
man  could  gain  3I.  10s.  per  week.  The  weekly  pro¬ 
duce  of  Mr  Taylor’s  manufacture  of  buttons  amounted 
to  800I.  befide  many  other  valuable  and  curious  pro¬ 
ductions. 

The  manufactory  of  Meffrs  Boulton  and  Watt,, 
which  for  its  extent,  variety,  and  importance,  Hands  un¬ 
rivalled  in  Europe,  has  been  already  noticed  under  the 
word  Soho.  The  new  coinage  of  copper,  which  has  been 
often  defervedly  admired,  and  the  re-ftamped  dollars, 
are  the  productions  of  the  Soho  manufactory.  The 
firft  coining  mill  was  ere&ed  at  Soho  in  1783.  It  is 
now  fo  much  improved,  that  eight  machines  driven  by 
the  fleam-engine,  are  going  on  at  the  fame  time.  Each 
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of  thofe  machines,  ftrikes  from  70  to  84  pieces  of  the  Wafli 

fize  of  a  guinea  per  minute,  and  hence  the  whole  eight  II. 
machines  work  off  in  one  hour  between  30,000  and  ^  afhmg- 
40,000  coins.  The  different  proceffesof  the  machinery  .  .  *  , 

are,  1 .  Rolling  the  maffes  of  copper  into  (beets.  2.  Roll¬ 
ing  them  through  cylindrical  Reel  rollers.  3.  Clipping 
the  pieces  of  copper  for  the  dye.  4.  Shaking  the  coin  in 
bags.  5*  Striking  both  fides  of  the  coin,  and  then  mill¬ 
ing  it ;  after  which  it  is  difplaced,  and  another  is  intro¬ 
duced,  to  be  fubjeCted  to  the  fame  operation.  But  the 
moft  extraordinary  contrivance  of  this  ingenious  ma¬ 
chinery  is,  that  a  precife  account  of  every  coin  which 
paffes  through  it  is  regularly  kept,  fo  that  it  is  im- 
poflible  to  praCtife  fraud. 

Befide  the  branches  of  induftry  already  mentioned, 
there  are  manufactories  of  guns,  bayonets,  and  fwords, 
of  fporting  guns,  of  whips,  of  japan  ware,  of  numerous 
works  in  brafs  and  fteel,  both  for  ornament  and  ufe, 
and  at  one  time  of  leather  to  a  confiderable  extent. 

Birmingham  contains  a  mufeum  of  natural  and  arti¬ 
ficial  curiofities,  a  handfome  theatre,  rebuilt  fince  ^791, 
feveral  churches  belonging  to  the  eftabliffiment,  various 
diffenting  meeting  houfes,  and  a  number  of  charitable 
eftabliffiments.  In  the  neighbourhood  of  Birmingham 
there  are  three  extenfive  breweries  3  and  by  means  of 
canals  this  place  has  the  advantage  of  eafy  communi¬ 
cation  with  almoft  every  part  of  the  kingdom. 

WASH,  among  diftillers,  the  fermentable  liquor 
ufed  by  malt  diftillers.  See  Brewery. 

WASHING,  in  Painting ,  is  when  a  defign,  drawn 
with  a  pen  or  crayon,  has  fome  one  colour  laid  over  it 
with  a  pencil,  as  Indian  ink,  biftre,  or  the  like,  to  make 
it  appear  the  more  natural,  by  adding  the  ffiadow  of 
prominences,  apertures,  &c.  and  by  imitating  the  parti¬ 
cular  matters  whereof  the  thing  is  fuppofed  to  eonfift. 

Thus  a  pale  red  is  employed  to  imitate  brick  and 
tile  3  a  pale  Indian  blue,  to  imitate  water  and  (late  3 
green,  for  trees  and  meadows ;  faffron  or  French  berries, 
for  gold  or  brafs  ;  and  feveral  colours  for  marbles. 

WASHING  of  Ores ,  the  purifying  an  ore  of  any  me¬ 
tal,  by  means  of  water,  from  earths  and  ftones,  which 
would  otherwife  render  it  difficult  of  fufion. 

WASHINGTON,  a  city  of  North  America,  and 
now  the  metropolis  of  the  United  States.  It  is  feat- 
cd  at  the  junCtion  of  the  rivers  Potomac  and  the 
Eaftern  Branch,  extending  about  four  miles  up  each,  in¬ 
cluding  a  traCt  of  territory  fcarcely  to  be  exceeded,  in 
point  of  convenience,  falubrity,  and  beauty,  by  any  in 
the  world.  This  territory,  which  is  called  Columbia , 
lies  partly  in  the  ftate  of  Virginia,  and  partly  in  that  of 
Maryland,  and  was  ceded  by  thofe  two  ftates  to  the  U- 
nited  States  of  America,  and  by  them  eftabliffied  to  be 
the  feat  of  government  after  the  year  i8co.  It  is  di¬ 
vided  into  fquares  or  grand  divifions,  by  ftreets  running 
due  north  and  fouth,  and  eaft  and  weft,  which  form 
the  ground-work  of  the  plan.  However,  from  the  Ca¬ 
pitol,  the  prefident’s  houfe,  and  fome  of  the  important 
areas  in  the  city,  run  diagonal  ftreets,  from  one  material 
objeCt  to  another,  which  not  only  produce  a  variety  of 
charming  profpeCts,  but  remove  the  infipid  famenefs 
which  renders  fome  other  great  cities  unpleafing.  The 
great  leading  ftreets  are  all  160  feet  wide,  including  a 
pavement  of  10  feet,  and  a  gravel  walk  of  30  feet  plant¬ 
ed  with  trees  on  each  fide,  which  will  leave  80  feet  of 
paved  ftreet  for  carnages.  The  reft  of  the  ftreets  are  in 
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Waflimg-  general  no  feet  wide,  with  a  few  only  90  feet,  except 
1  ton.  ^  North,  South,  and  Eaft. Capitol  Streets,  which  are  160 
feet.  The  diagonal  ftreets  are  named  after  the  refpec- 
tive  ftates  compofing  the  Union,  while  thofe  running 
north  and  foutli  are,  from  the  Capitol  eaftward,  named 
Eajl  Firjl  Street ,  Eajl  Second  Street ,  &c.  and  thofe  well 
of  it  are  in  the  fame  manner  called  Wcjl  Firjl  Street , 
Weji  Second  Street ,  &c.  Thofe  running  eaft  and  weft 
are  from  the  Capitol  northward  named  North  A  Street , 
North  B  Street ,  &c.  and  thofe  fouth  of  it  are  called 
1 South  A  Street ,  South  B  Street ,  &c.  The  fquares  or  di- 

vifions  of  the  city  amount  to  1150.  The  reXangular 
fquares  generally  contain  from  three  to  fix  acres,  and 
are  divided  into  lots  of  from  40  to  80  feet  in  front,  and 
their  depth  from  about  1 10  to  300  feet,  according  to 
the  fize  of  the  fquare.  The  irregular  divifions  produced 
by  the  diagonal  ftreets  are  fome  of  them  frnall,  but  ge¬ 
nerally  in  valuable  fituations.  Their  acute  points  are  all 
to  be  cut  off  at  40  feet,  fo  that  no  houfe  in  the  city  will 
have  an  acute  corner.  All  the  houfes  muft  be  of  brick 
or  ftone.  The  area  for  the  Capitol  (or  houfe  for  the  le- 
giflative  bodies)  is  fituated  upon  the  moft  beautiful  emi¬ 
nence  in  the  city,  about  a  mile  from  the  Eaftern  Branch, 
and  not  much  more  from  the  Potomac,  commanding  a 
full  view  of  every  part  of  the  city,  as  well  as  a  confider- 
able  extent  of  the  country  around.  The  prefident’s  houfe 
will  ftand  upon  a  rifing  ground,  net  far  from  the  banks 
pf  the  Potomac,  poflefling  a  delightful  water  profpeX, 
with  a  commanding  view  of  the  Capitol,  and  fome  other 
material  parts  of  the  city. 

The  city  being  fituated  upon  the  great  poft  road,  ex- 
aXly  equidiftant  from  the  northern  and  fouthern  extre¬ 
mities  of  the  Union,  and  nearly  fo  from  the  Atlantic 
ocean  to  the  river  Ohio,  upon  the  beft  navigation,  and 
in  the  midft  of  the  richeft  commercial  territory  in  Ame¬ 
rica,  commanding  the  moft  extenftve  internal  refources, 
is  by  far  the  moft  eligible  fituation  for  the  refidence  of 
congrefs  5  and  it  is  now  prefling  forward,  by  the  public- 
fpirited  enterprife,  not  only  of  the  people  of  the  United 
States,  but  alfo  of  foreigners. 

Washington,  George ,  the  celebrated  commander  of 
the  American  army,  and  the  firft;  preftdent  of  the  Uni¬ 
ted  States,  after  their  feparation  from  the  mother-coun¬ 
ty*  was  born  in  the  year  1732,  in  the  parifti  of  Waffi¬ 
ington  in  Virginia.  He  was  defeended  from  an  ancient 
family  in  Chefhire,  of  which  a  branch  was  eftablifhed 
in  Virginia  about  the  middle  of  the  17th  century.  Lit¬ 
tle  is  known  concerning  his  education,  or  the  early 
years  of  his  life.  Before  he  was  20  years  of  age,  he 
was  appointed  a  major  in  the  colonial  militia,  and  had 
then  an  opportunity  of  difplaying  thofe  military  and  po¬ 
litical  talents  which  have  fince  rendered  his  name  fo  fa¬ 
mous  throughout  the  world.  In  the  difputes  which 
arofe  between  the  French  and  Englifh  officers,  about 
fettling  the  limits  of  Canada  and  Loui liana,  Major 
Waffiington  was  employed  by  the  governor  of  Virginia 
as  a  negociator,  and  he  Succeeded  in  preventing  a  threat¬ 
ened  invafton  of  the  Englifh  frontiers  by  the  French 
and  their  Indian  allies  j  but,  in  the  following  year, 
when  hoftilities  feemed  inevitable,  he  was  appointed 
lieutenant-colonel,  and  foon  after  to  the  command  of  a 
regiment  raifed  by  the  colony  for  its  own  defence.  In 
*7 55>  Colonel  Waffiington  Served  as  a  volunteer  in  the 
unfortunate  expedition  of  General  Braddock,  and  in  that 
expedition,  which  was  attended  with  great  difficulty, 
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he  exhibited  fo  much  calmnefs  and  intrepidity,  that  the  Wafhmg- 
utmoft  confidence  was  repofed  in  his  talents,  and  per-  ton* 
feX  obedience  paid  to  his  commands  by  the  whole  ar- 
my.  After  having  been  employed  in  a  different  and 
more  fuccefsful  expedition  to  the  river  Ohio,  the  ftate 
of  his  health  required  him,  about  the  year  1  758,  to  re- 
fign  his  military  fituation  *,  and  in  the  fixteen  following 
years,  during  which  period  he  married  Mrs  Cuftis,  a 
Virginian  lady,  of  amiable  charaXer  and  refpeXable 
connexions,  it  would  appear  that  he  refided  chiefly  at 
his  beautiful  feat  of  Mount  Vernon,  and  was  occupied 
in  the  cultivation  of  his  eftate. 

When  the  difaffeXion  of  the  Americans  to  the  Bri- 
tiffi  government  had  become  pretty  general,  and  had  at 
laft  fpread  to  the  colony  of  Virginia,  Colonel  Waffiing¬ 
ton  was  appointed  a  delegate  from  that  ftate  to  the  con¬ 
grefs  which  met  at  Philadelphia  on  the  26th  OXober 
1774,  and  foon  after  he  was  appointed  to  the  command 
of  the  American  army,  which  had  affembled  in  the  pro¬ 
vinces  of  New  England.  The  conduX  of  Wafhington 
during  the  whole  of  the  war,  as  well  as  during  the  pe¬ 
riod  that  he  prefided  in  the  government  of  the  United 
States,  has  been  fo  fully  detailed  in  another  part  of 
this  work,  that  it  would  be  unneceffary  repetition,  even 
to  give  a  general  outline  of  it  in  this  place.  See  Ame¬ 
rica. 

Waffiington  refigned  the  prefidency  in  1796,  after 
having  publiffied  a  farewell  addrefs  to  his  countrymen. 

This  addrefs  was  remarkably  diftinguiffied  for  the  fim- 
plicity  and  ingenuoufnefs,  moderation  and  fobriety,  the 
good  fenfe,  prudence  and  honefty,  as  well  as  fincere  af- 
feXion  for  his  country  and  for  mankind,  which  the  au¬ 
thor  of  it  had  always  exhibited  5  it  feemed  to  be  a  perfeX 
piXure  of  his  whole  life.  From  the  time  of  his  refigna- 
tion  till  the  month  of  July  1798,  he  lived  in  retirement 
at  his  feat  of  Mount  Vernon.  At  this  period,  when  the 
unprincipled  aXors  in  the  French  revolution  were  carry¬ 
ing  on  their  wicked  machinations  in  every  part  of  the 
world  to  which  their  influence  extended,  the  United 
States  refolved  to  arm  by  land  and  fea  in  their  own  de¬ 
fence.  General  Waftiington  was  called  from  his  re¬ 
tirement,  and  the  command  of  the  army  was  beftowed 
upon  him.  This  he  accepted,  becaufe  he  confidered,  as 
he  himfelf  expreffed  it,  “  every  thing  we  hold  dear  and 
facred  was  ferioufly  threatened,  although  he  had  flatter¬ 
ed  himfelf  that  he  had  quitted  for  ever  the  boundlefs 
field  of  public  aXion,  inceffant  trouble,  and  high  refpon- 
ftbility,  in  which  he  had  long  aXed  fo  conspicuous  a 
part.”  In  this  fituation  he  continued  during  the  remain¬ 
ing  ffiort  period  of  his  life.  On  Thurfday  the  1  2th  of 
December  1799,  he  was  feized  with  an  inflammation  in 
the  throat,  and  was  carried  off  on  Saturday  the  14th  of 
the  fame  month,  in  the  68th  year  of  his  age.  In  his 
dying  moments  he  difplayed  the  fame  calmnefs,  fimpli- 
city,  and  regularity,  which  had  uniformly  marked  his 
conduX  through  life.  He  faw  the  approaches  of  death 
without  fear  ;  and  he  met  them  without  parade.  Even 
the  perfeXly  well  ordered  ftate  of  the  minuteft  particu¬ 
lars  of  his  private  bufinefs  bear  the  ftamp  of  that  conftant 
authority  of  prudence  and  praXical  reafon  over  his  ac¬ 
tions  which  was  always  the  moft  prominent  feature  of 
his  charaXer. 

Washington  is  the  name  of  many  counties,  towns, 
and  villages  in  the  American  ftates  ;  a  circumftance 
which  affords  a  ftriking  proof  in  what  degree  of  elleem 
4  M  and 
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Wafp,  and  veneration  the  name  from  which  they  are  derived 
Watch.  ^  was  by  j.]le  inhabitants  of  the  new  world. 

~  WASP.  See  Vespa,  Entomology  Index . 

WATCH,  in  the  art  of  war,  a  number  of  men  poll¬ 
ed  at  any  paffage,  or  a  company  of  the  guards  who  go 
on  the  patrole. 

#  Watch,  in.  the  navy,  the  fpace  of  time  wherein  one 
divilion  of  a  fhip’s  crew  remains  upon  deck,  to  perform 
the  necelTary  fervices,  whilft  the  reft  are  relieved  from 
duty,  either  when  the  veffel  is  under  fail  or  at  anchor. 

.  The  length  of  the  fea-watch  is  not  equal  in  the  lliip- 
ping  of  different  nations.  It  is  always  kept  four  hours 
by  cur  Britifh  feamen,  if  we  except  the  dog-watch,  be¬ 
tween  four  and  eight  in  the  evening,  that  contains  two 
reliefs,  each  of  which  are  only  two  hours  on  deck.  The 
intent  of  this  is  to  change  the  period  of  the  night-watch 
every  24  hours  ;  fo  that  the  party  watching  from  eight 
till  1  2  in  one  night,  (hall  watch  from  midnight  till  four 
in  the  morning  on  the  fucceeding  one.  In  France  the 
duration  of  the  watch  is  extremely  different,  being  in 
fome  places  ftx  hours,  and  in  others  feven  or  eight 5  and 
in  Turkey  and  Barbary  it  is  ufually  five  or  ftx  hours. 

A  (hip’s  company  is  ufually  claffed  into  two  parties  5 
one  of  which  is  called  the  Jlarboard  and  the  other  the 
larboard  watch.  It  is,  however,  occaftonally  feparated 
into  three  divifions,  as  in  a  road  or  in  particular  voyages. 

In  a  (hip  of  war  the  watch  is  generally  commanded 
by  a  lieutenant,  and  in  merchant-lhips  by  one  of  the 
mates  5  fo  that  if  there  are  four  mates  in  the  latter,  there 
are  two  in  each  watch 5  the  firft  and  third  being  in  the 
larboard,  and  the  fecond  and  fourth  in  the  ftarboard 
watch  :  but  in  the  navy,  the  officers  who  command  the 
watch  ufually  divide  themfelves  into  three  parties,  in  or¬ 
der  to  lighten  their  duty. 

Watch,  is  alfo  ufed  for  a  fmall  portable  movement, 
or  machine,  for  the  meafuring  of  time  5  having  its  mo¬ 
tion  regulated  by  a  fpiral  fpring. 

Watches,  finally  taken,  are  all  fuch  movements  as 
(how  the  parts  of  time  5  as  clocks  are  fuch  as  publifti  it, 
by  ftriking  on  a  bell,  &c.  But  commonly  the  name 
watch  is  appropriated  to  fuch  as  are  carried  in  the 
pocket  ;  and  clock  to  the  large  movements,  whether 
they  ftrike  the  hour  or  not.  See  Clock. 

The  invention  of  fpring  or  pocket-watches  belongs  to 
the  prefent  age.  It  is  true,  we  find  mention  made  of  a 
watch  prefented  to  Charles  V.  in  the  hiftory  of  that 
prince  :  but  this,  in  all  probability,  was  no  more  than  a 
kind  of  clock  to  be  fet  on  a  table,  fome  refemblance 
whereof  we  have  ftill  remaining  in  the  ancient  pieces 
made  before  the  year  1670.  There  was  alfo  a  ftory  of 
a  watch  having  been  difeovered  in  Scotland  belonging 
to  King  Robert  Bruce  5  but  this  we  believe  has  turned 
out  . altogether  apocryphal.  The  glory  of  this  very  ufe- 
ful  invention  lies  between  Dr  Hooke  and  M.  Huyghens  ; 
but  to  which  of  them  it  properly  belongs,  has  been 
greatly  difputed^  the  Englith  aferibing  it  to  the  former, 
and  the  French,  Dutch,  &c.  to  the  latter.  MrDerham, 
in  his  Artificial  Clcckmaker,  fays  roundly,  that  Dr 
Hooke  was  the  inventor  5  and  adds,  that  he  contrived 
various  ways  of  regulation.  One  way  was  with  a  loadffone  : 
An. other  with  a  tender  ftraight  fpring,  one  end  whereof 
played  backwards  and  forwards  with  the  balance  5  fo 
that  the  balance  was  to  the  fpring  as  the  bob  to  a  pen¬ 
dulum,  and.  the  fpring  as  the  rod  thereof:  A  third  me¬ 
thod  was  with  two  balances,  of  which  there  were  divers 


forts  5  fome  having  a  fpiral  fpring  to  the  balance  for  a 
regulator,  and  others  without.  But  the  way  that  pre¬ 
vailed,  and  which  continues  in  mode,  was  with  one  ba¬ 
lance,  and  one  fpring  running  round  the  upper  part  of 
the  verge  thereof :  Though  this  has  a  difadvantage, 
which  thofe  with  two  fprings,  &c.  were  free  from  5  in 
that  a  fudden  jerk,  or  confuted  (hake,  will  alter  its  vi¬ 
brations,  and  put  it  in  an  unufual  hurry. 

The  time  of  thefe  inventions  was  about  the  year 
1658.5  as  appears,  among  other  evidences,  from  an  in- 
feription  on  one  of  the  double  balance  watches  prefented 
to  King  Charles  II.  viz.  Rob.  Hooke  invert.  1658.  T. 
Tompion/rr/>,  1675.  The  invention  prefently  got  into 
reputation,  both  at  home  and  abroad  5  and  two  of  them 
were  fent  for  by  the  dauphin  of  France.  Soon  after 
this,  M.  Huy  gen’s  watch  with  a  fpiral  fpring  got  abroad, 
and  made  a  great  noife  in  England,  as  if  the  longitude 
could  be  found  by  it.  It  is  certain,  howTever,  that  his 
invention  was  later  than  the  year  J673,  when  his  book 
de  Horol .  Ofcillat .  was  publiflied  5  wherein  he  has  not 
one  word  of  this,  though  he  has  of  feveral  other  con¬ 
trivances  in  the  fame  way. 

One  of  thefe  the  lord  Brouncker  fent  for  out  of 
France,  where  M.  Huygens  had  got  a  patent  for  them. 
This  watch  agreed  with  Dr  Hooke’s  in  the  application 
of  the  fpring  to  the  balance  j  only  M.  Huygens’s  had  a 
longer  fpiral  fpring,  and  the  pulfes  and  beats  were  much 
(lower.  The  balance,  inftead  of  turning  quite  round,  as 
Dr  Hooke’s,  turns  feveral  rounds  every  vibration. 

Mr  Derham  fuggefls,  that  he  has  reafon  to  doubt  M. 
Huygens’s  fancy  firft  %vas  fet  to  work  by  fome  intelli¬ 
gence  he  might  have  of  Dr  Hooke’s  invention  from  Mr 
Oldenburgh,  or  fome  other  of  his  correfpondents  in  Eng¬ 
land  5  and  this,  notwithftanding  Mr  Oldenburgh’s  at¬ 
tempt  to  vindicate  himfelf  in  the  Philofophical  Tranfac- 
iions,  appears  to  be  the  truth.  Huygens  invented  divers 
other  kinds  of  watches,  fome  of  them  without  any 
firing  or  chain  at  all  5  which  he  called,  particularly, 
pendulum  watches. 

Striking  WATCHES  are  fuch  as,  befides  the  proper 
watch-part  for  meafuring  of  time,  have  a  clock-part  for 
ftriking  the  hours,  &c. 

Repeating  WATCHES ,  are  fuch  as  by  pulling  a  firing,. 
&c.  repeat  the  hour,  quarter,  or  minute,  at  any  time  of 
the  day  or  night. — This  repetition  was  the  invention  of 
Mr  Barlow,  and  firft  put  in  pra&ice  by  him  in  larger 
movements  or  clocks  about  the  year  1676.  The  con¬ 
trivance  immediately  fet  the  other  artifts  to  work,  who 
foon  contrived  divers  ways  of  effecting  the  fame.  But 
its  application  to  pocket- watches  was  not  known  before 
King  James  II. ’s  reign  5  when  the  ingenious  inventor 
above  mentioned,  having  direfled  Mr  Thompfon  to 
make  a  repeating  watch,  was  foliciting  a  patent  for 
the  fame.  The  talk  of  a  patent  engaged  Mr  Quare 
to  refume  the  thoughts  of  a  like  contrivance,  which 
he  had  had  in  view  fome  years  before  :  he  now  ef- 
fedled  it ;  and  being  preffed  to  endeavour  to  prevent 
Mr  Barlow’s  patent,  a  w’atch  of  each  kind  was  produced 
before  the  king  and  council  ;  upon  trial  of  which,  the 
preference  was  given  to  Mr  Quare’s.  The  difference 
between  them  was,  that  Barlow’s  was  made  to  repeat 
by  pu filing  in  two  pieces  on  each  fide  the  watch-box  5 
one  of  which  repeated  the  hour,  and  the  other  the  quar¬ 
ter  :  whereas  Quare’s  was  made  to  repeat  by  a  pin  that 
ftuck  out  near  the  pendant,  which  being  thruft  in  (as 

now 


Watch. 
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Watch,  now  it  is  done  by  thrufting  in  the  pendant  itfelf),  repeat- 
U””V'~/  ed  both  the  hour  and  quarter  with  the  fame  thruft. 

Of  the  Mechanifm  of  a  WATCH ,  properly  fo  called. 
Watches,  as  well  as  clocks,  are  compofed  of  wheels  and 
pinions,  and  a  regulator  to  direct  the  quicknefs  or  flow- 
nefs  of  the  wheels,  and  of  a  fpring  which  communicates 
motion  to  the  whole  machine.  Eut  the  regulator  and 
fpring  of  a  watch  are  V2ftly  inferior  to  the  weight  and  pen- 
Platc  dulum  of  a  clock,  neither  of  which  can  be  employed  in 
DLXXI.  watches.  In  place  of  a  pendulum,  therefore,  we  are 
Fig.  r.  obliged  to  ufe  a  balance  (fig.  1.)  to  regulate  the  motion 
Fig.  a.  of  a  watch  ,  and  a  fpring  (fig.  2.)  which  ferves  in  place 
of  a  weight,  to  give  motion  to  the  wheels  and  balance. 

The  wheels  of  a  watch,  like  thofe  of  a  clock,  are 
placed  in  a  frame  formed  of  two  plates  and  four  pillars. 
Fig.  3.  Fig.  3.  reprefents  the  infide  of  a  watch,  after  the  plate 
Fig-  4*  (fig.  4.)  is  taken  off.  A  is  the  barrel  which  contains  the 
fpring  (fig.  2.)  ;  the  chain  is  rolled  about  the  barrel, 
Fig.  5.  with  one  end  of  it  fixed  to  the  barrel  A  (fig.  5.),  and 
the  other  to  the  fufee  E. 

When  a  watch  is  wound  up,  the  chain  which  was  up¬ 
on  the  barrel  winds  about  the  fufee,  and  by  this  means 
the  fpring  is  ftretched  $  for  the  interior  end  of  the  fpring 
is  fixed  by  a  hook  to  the  immoveable  axis,  about  which 
the  barrel  revolves  ;  the  exterior  end  of  the  fpring  is  fix¬ 
ed  to  the  infide  of  the  barrel,  which  turns  upon  an  axis. 
It  is  therefore  eafy  to  perceive  how  the  fpring  extends  it¬ 
felf,  and  how  its  elafticity  forces  the  barrel  to  turn  round, 
and  confequently  obliges  the  chain  which  is  upon  the  fu¬ 
fee  to  unfold  and  turn  the  fufee  $  the  motion  of  the  fu¬ 
fee  is  communicated  to  the  wheel  C  (fig.  5.)  •  then,  by 
means  of  the  teeth,  to  the  pinion  c ,  which  carries  the 
wheel  D  ;  then  to  the  pifton  d ,  which  carries  the  wheel 
E  \  then  to  the  pinion  e,  which  carries  the  wheel  F  ; 
then  to  the  pinion  f  upon  which  is  the  balance-wheel 
G,  whofe  pivot  runs  in  the  pieces  A  called  the  potance, } 
and  E  called  a  follower,  which  are  fixed  on  the  plate 
fig.  4.  This  plate,  of  which  only  a  part  is  reprefented, 
is  applied  to  that  of  fig.  3.  in  fuch  a  manner  that  the 
pivots  of  the  wheels  enter  into  holes  made  in  the  plate 
%•  3-  Thus  the  impreffed  force  of  the  fpring  is  com¬ 
municated  to  the  wheels  :  and  the  pinion/* being  then 
conne6ted  to  the  wheel  F,  obliges  it  to  turn  (fig.  5.). 
This  wheel  adts  upon  the  palettes  of  the  verge,  1,  2, 
(fig.  I.),  the  axis  of  which  carries  the  balance  HH, 
(fig.  1.).  The  pivot  I,  in  the  end  of  the  verge,  enters 
into  the  hole  c  in  the  potance  A  (fig.  4.).  In  this  fi¬ 
gure  the  palettes  are  reprefented  ;  but  the  balance  is  on 
Fig.  6.  ^he  °ther  fide  of  the  plate,  as  may  be  feen  in  fig.  6. 

Fig-  7.  ^le  P*VOt  3  balance  enters  into  a  hole  of  the 

Pi  s  C°C^  7*)»  a  perfpe&ive  view  of  which  is  repre- 

*  fented  in  fig.  8.  Thus  the  balance  turns  between  the 
cock  and  the  potance  c  (fig.  4.),  as  in  a  kind  of  cage. 
The  action  of  the  balance-wheel  upon  the  palettes  1,  2 
(fig.  1.),  is  the  fame  with  what  we  have  deferibed  with 
regard  to  the  fame  wheel  in  the  clock  ;  i.  e.  in  a  watch, 
the  balance-wheel  obliges  the  balance  to  vibrate  back¬ 
wards  and  forwards  like  a  pendulum.  At  each  vibra¬ 
tion  of  the  balance  a  palette  allows  a  tooth  of  the  ba¬ 
lance-wheel  to  efcape ;  fo  that  the  quicknefs  of  the  mo¬ 
tion  of  the  wheels  is  entirely  determined  by  the  quick¬ 
nefs  of  the  vibrations  of  the  balance ;  and  thefe  vibra¬ 
tions  of  the  balance  and  motion  of  the  wheels  are  pro¬ 
duced  by  the  adtion  of  the  fpring. 

Eut  the  quicknefs  or  flownefs  of  the  vibrations  of  the 


balance  depend  not  folely  upon  the  adtion  of  the  great  Watch. 

fpring,  but  chiefly  upon  the  adtion  of  the  fpring  a ,  b ,  c ,  v - 

called  the  fpiral  fpring  (fig.  y. ),  fituated  under  the  ba-Fig.  9. 
lance  H,  and  reprefented  in  perfpedtive  (fig.  61).  The 
exterior  end  of  the  fpiral  is  fixed  to  the  pin  a ,  (fig.  9.) 

This  pin  is  applied  near  the  plate  in  a,  (fig.  6.)  ;  the 
interior  end  of  the  fpiral  is  fixed  by  a  peg  to  the  centre 
of  the  balance.  Hence  if  the  balance  is  turned  upon 
itfelf,  the  plates  remaining  immoveable,  the  fpring  will 
extend  itfelf,  and  make  the  balance  perform  one  revolu¬ 
tion.  Now,  after  the  fpiral  is  thus  extended,  if  the  ba¬ 
lance  be  left  to  itfelf,  the  elafticity  of  the  fpiral  will 
bring  back  the  balance,  and  in  this  manner  the  alter¬ 
nate  vibrations  of  the  balance  are  produced. 

In  fig.  5.  all  the  wheels  above  deferibed  are  reprefent¬ 
ed  in  fuch  a  manner,  that  you  may  eafily  perceive  at 
firft  fight  how  the  motion  is  communicated  from  the  bar¬ 
rel  to  the  balance. 

In  fig.  10.  are  reprefented  the  wheels  under  the  dial- Fig.  10. 
plate  by  which  the  hands  are  moved.  The  pinion  a  is 
adjufted  to  the  force  of  the  prolonged  pivot  of  the  wheel 
D  (fig.  5.),  and  is  called  a  cannon  pinion.  This  w'heel 
revolves  in  an  hour*  The  end  of  the  axis  of  the  pinion 
a,  upon  which  the  minute-hand  is  fixed,  is  fquare  ;  the 
pinion  (fig.  10.)  is  indented  into  the  wheel  b ,  which  is 
carried  by  the  pinion  a.  Fig.  11.  is  a  wheel  fixed  upon  Fig.  ir. 
a  barrel,  into  the  cavity  of  which  the  pinion  a  enters, 
and  upon  which  it  turns  freely.  This  wheel  revolves  in 
12  hours,  and  carries  along  with  it  the  hour-hand.  For 
a  full  account  of  the  principles  upon  which  watches  and 
all  time-keepers  are  conftrudted,  we  muft  refer  our  read¬ 
ers  to  a  ftiort  treatife,  entitled  Thoughts  on  the  Means 
of  improving  Watches,  by  Thomas  Mudge. 

WATCII-Glajfes,  in  a  (hip,  are  glaffes  employed  to 
meafure  the  period  of  the  watch,  or  to  divide  it  into  any 
number  of  equal  parts,  as  hours,  half-hours,  &c.  fo  that 
the  feveral  ftations  therein  may  be  regularly  kept  and 
relieved,  as  at  the  helm,  pump,  look-out,  &c. 

Wa TCH~ Work.  There  is  one  part  of  the  movements 
of  clocks  and  watches  of  which  we  have  yet  given  no 
particular  account.  This  is  the  method  of  applying  the 
maintaining  power  of  the  wheels  to  the  regulator  of  the 
motions,  fo  as  not  to  injure  its  power  of  regulation. 

This  part  of  the  conftrudtion  is  called  ScaPEMENT,  and 
falls  to  be  deferibed  under  the  prefent  article,  to  which 
we  have  referred  from  SCAPEMENT.  t 

The  motions  of  a  clock  or  watch  are  regulated  by  a  Objects  of 
pendulum  or  balance,  without  which  check  the  wheels  fcapements. 
impelled  by  the  weight  in  the  clock,  or  fpring  in  the 
watch,  would  run  round  with  a  rapidly  accelerating  mo¬ 
tion,  till  this  fhould  be  rendered  uniform  by  fridtion, 
and  the  refiftance  of  the  air.  If,  however,  a  pendulum  or 
balance  be  put  in  the  way  of  this  motion,  in  fuch  a  man¬ 
ner  that  only  one  tooth  of  a  wheel  can  pafs,  the  revolu¬ 
tion  of  the  wheels  will  depend  ori  the  vibration  of  the 
pendulum  or  balance. 

We  cannot  here  enter  on  an  hiftorical  account  of  the 
improvements  that  have  been  made  on  the  regulating 
powers  of  clocks  and  watches,  nor  Can  we  detail  the 
principles  on  which  their  adtion  depends.  It  will  be 
fufficient  here  to  notice  the  moft  fimple  conftrudtion  of 
fcapements,  and  then  to  deferibe  two  or  three  of  the 
moft  improved  conftrudtions  that  have  been  applied  to 
time- keepers. 

V/ c  know  that  the  motion  of  a  pendulum  or  balance 
4  M  2  is 
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Watcn.  is  alternate,  while  the  preffure  of  the  wheels  is  conftant- 
^  ly  exerted  in  the  fame  direction.  Hence  it  is  evident 
that  fome  means  muft  be  employed  to  accommodate 
thefe  different  motions  to  each  other.  Now,  when  a 
tooth  of  the  wheel  has  given  the  pendulum  or  balance 
a  motion  in  one  dire&ion,  it  muff  quit  it,  that  the  pen¬ 
dulum  or  balance  may  receive  an  impulfion  in  the  oppo- 
fite  direction.  This  efcaping  of  the  tooth  has  given  rife 
a  to  the  term  fcapement . 

-  The  ordinary  fcapement  is  extremely  fimple,  and 
may  be  thus  illuftrated.  Let  *  y  fig.  1 2.  Plate  DLXXI. 
reprefent  a  horizontal  axis,  to  which  the  pendulum  p  is 
attached  by  a  {lender  rod.  This  axis  has  two  leaves 
c  and  d ,  one  near  each  end,  and  not  in  the  fame  plane, 
but  fo  that  when  the  pendulum  hangs  perpendicularly 
at  reft,  c  fpreads  a  few  degrees  to  the  right,  and  d  as 
much  to  the  left.  Thefe  are  called  the  pallets.  Let 
ftfb  reprefent  a  wheel,  turning  on  a  perpendicular  axis 
f  0  in  the  order  afe  b .  The  teeth  of  this  wheel  are 
in  the  form  of  thofe  of  a  faw,  leaning  forward  in  the 
direction  of  the  rim’s  motion.  This  wheel  is  ufually 
called  the  crown-wheel,  or  in  watches  the  balance-wheel. 
See  Clock  and  Watch.  It  generally  contains  an  odd 
number  of  teeth.  In  the  figure  the  pendulum  is  repre- 
fented  at  the  extremity  of  its  excurfion  towards  the  right, 
the  tooth  a  having  juft  efcaped  from  the  pallet  c,  and  b 
having  juft  dropt  on  d.  Now  it  is  evident  that  while 
the  pendulum  is  moving  to  the  left,  in  the  arch p  g,  the 
tooth  b  ftill  preffes  on  the  pallet  d ,  and  thus  accelerates 
the  pendulum,  both  in  its  defcent  along/)  and  its  af- 
cent  up  h  g ,  and  that  when  d,  by  turning  round  the 
^xis  x  y ,  raifes  its  point  above  the  plane  of  the  wheel, 
the  tooth  b  efcapes  from  it,  and  1  drops  on  c,  now  near¬ 
ly  perpendicular.  Thus  c  is  preffed  to  the  right,  and 
the  motion  of  the  pendulum  along  g  />,  is  accelerated. 
Again,  while  the  pendulum  hangs  perpendicularly  in 
the  line  x  h,  the  tooth  b,  by  prefting  on  d,  will  force 
the  pendulum  to  the  left,  in  proportion  to  its  lightnefs, 
and  if  it  be  not  too  heavy,  will  force  it  fo  far  from  the 
perpendicular,  that  b  will  efcape,  and  i  will  catch  on  r, 
mid  force  the  pendulum  back  to  p ,  when  the  fame  mo¬ 
tion  will  be  repeated.  This  effect  will  be  more  remark¬ 
able,  if  the  rod  of  the  pendulum  be  continued  through 
x  y,  and  have  a  ball  q  on  the  other  end,  to  balance  p . 
When  b  efcapes  from  dy  the  balls  are  moving  with  a 
certain  velocity  and  momentum,  and  in  this  condition 
the  balance  is  checked  when  i  catches  on  c.  It  is  not, 
however,  inftantly  flopped,  but  continues  to  move  a 
little  to  the  left,  and  1  is  forced  a  little  backward  by  the 
pallet  c.  It  cannot  make  its  efcape  over  the  top  of  the 
tpoth  1 ,  as  all  the  momentum  of  the  balance  was  gener¬ 
ated  by  the  force  of  b ,  and  1  is  of  equal  powTer.  Be- 
fides,  when  1  catches  on  r,  and  the  motion  of  c  to  the 
left  continues,  the  lower  point  of  c  is  applied  to  the 
face  of  1 ,  which  now  a£ls  on  the  balance  by  a  long  lever, 
loon  flops  its  motion  in  that  direction,  and  continuing 
to  prefs  on  c ,  urges  the  balance  in  the  oppofite  dire&ion. 
It  is  eafy  to  iee  that  the  motion  of  the  wheel  here  muft 
be  hobbling  and  unequal,  which  has  given  to  this  fcape¬ 
ment  the  name  of  the  recoiling  fcapement. 

In  confidering  the  utility  of  the  following  improved 
fcapement  for  clocks,  we  muft  keep  in  mind  the  fol¬ 
lowing  propofition,  which,  after  the  above  illuftration, 
fcarcely  requires  any  direft  proof.  It  is,  that  the  natu¬ 
ral  vibrations  of  a  pendulum  are  ijochronow^  or  are  per- 
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formed  in  equal  times.  The  great  objeft  of  the  fcapement  Watch, 
is  to  preferve  this  ifochronous  motion  of  the  pendulum. 

As  the  dcfed  of  the  recoiling  fcapement  was  long  4 
apparent,  feveral  ingenious  artifts  attempted  to  fubftitute  Cumming’s. 
in  its  place  a  fcapement  that  fhould  produce  a  more  re-fcaPement 
gular  and  uniform  motion.  Of  thefe,  the  fcapement for  cIocky* 
contrived  by  Mr  Cumming  appears  to  be  one  of  the  Fig.  13. 
moll  ingenious  in  its  conftruftion,  and  moft  perfect  in 
its  operation.  The  following  conftrudlion  is  fimilar  to 
that  of  Mr  Cumming  but  rendered  rather  lefs  complex 
for  the  purpofe  of  ftiortening  the  defeription. 

Let  A  B  C,  fig.  13.  reprefent  a  portion  of  the  fwing  ' 
wheel,  of  which  O  is  the  centre,  and  A  one  of  the 
teeth  }  Z  is  the  centre  of  the  crutch,  pallets,  and  pendu¬ 
lum.  The  crutch  is  reprefented  of  the  form  of  the  let¬ 
ter  A,  having  in  the  circular  crofs  piece  a  {lit  i k,  alfo 
circular,  Z  being  the  centre.  The  arm  Z  F  forms  the 
firft  detent,  and  the  tooth  A  is  reprefented  as  locked  on 
it  at  F.  I)  is  the  firft  pallet  on  the  end  of  the  arm  Z  d 
moveable  round  the  fame  centre  with  the  detents,  but 
independent  of  them.  The  arm  d  e  to  which  the  pallet 
I)  is  attached,  lies  wholly  behind  the  arm  Z  F  of  the  ? 
detent,  being  fixed  to  a  round  piece  of  brafs  efg,  hav¬ 
ing  pivots  turning  concentric  with  the  axis  of  the  pen¬ 
dulum.  To  the  fame  piece  of  brafs  is  fixed  the  horizon-? 
tal  arm  e  H,  carrying  at  its  extremity  the  ball  H,  of 
fuch  fize,  that  the  a&ion  of  the  tooth  A  on  the  pallet  D 
is  juft  able  to  raife  it  up  to  the  pofition  here  drawn. 

Z  P  p  reprefents  the  fork,  or  pendulum  rod,  behind 
both  detent  and  pallet.  A  pin p  projedls  forward,  coming 
through  the  flit  1  i,  without  touching  either  margin  of 
it.  Attached  to  the  fork  is  the  arm  m  n ,  of  fuch  length 
that,  when  the  pendulum  rod  is  perpendicular,  the  an¬ 
gular  diftance  of  n  q  from  the  rod  e  q  H  is  juft  equal  to 
the  angular  diftance  of  the  left  fide  of  the  pin p  from  the 
left  end  i  of  the  flit  i  k . 

Now,  the  natural  pofition  of  the  pallet  D  is  at  2,  re¬ 
prefented  by  the  dotted  lines,  refting  on  the  back  of  the 
detent  F.  It  is  naturally  brought  into  this  pofition  by 
its  own  weight,  and  ftill  more  by  the  weight  of  the  ball 
H.  The  pallet  D,  being  fet  on  the  forefide  of  the  arm 
at  Z,  comes  into  the. fame  plane  with  the  detent  F  and 
the  (wing-wheel,  though  here  reprefented  in  a  different 
pofition.  The  tooth  C  of  the  wheel  is  fuppofed  to  have 
efcaped  from  the  fecond  pallet,  on  which  the  tooth  A 
immediately  feizes  the  pallet  D,  fituated  at  },  forces  it 
out,  and  then  refts  on  the  detent  F,  the  pallet  D  lean¬ 
ing  on  the  tip  of  the  tooth.  After  the  efcape  of  C,  the 
pendulum,  moving  down  the  arch  of  femivibration,  is 
reprefented  as  having  attained  the  vertical  pofition. 
Proceeding  ftill  to  the  left,  the  pin  p  reaches  the  extre¬ 
mity  1  of  the  flit  1  k  ;  and,  at  the  fame  inftant,  the  arm 
n  touches  the  rod  e  H  in  q.  The  pendulum  proceeding 
a  hairsbreadth  further,  withdraws  the  detent  F  from  the 
tooth,  which  now  even  pulhes  off  the  detent,  by  a&ing 
oij  the  inclining  face  of  it.  The  wheel  being  now  un¬ 
locked,  the  tooth  following  C  on  the  other  fide  a£ls  on 
its  pallet,  pulhes  it  off,  and  refls  on  its  detent,  which 
has  been  rapidly  brought  into  a  proper  pofition  by  the 
a£lion  of  A  on  the  inclining  face  of  F.  By  a  funilar 
a&ion  of  C  on  its  detent  at  the  moment  of  efcape,  F 
was  brought  into  a  pofition  proper  for  the  wheels  being 
locked  by  the  tooth  A.  As  the  pendulum  ftill  goes  on, 
the  ball  H,  and  pallet  connefled  with  it,  arc  carried  by 
tbs  arm  m  nr  and  before  the  pin/>  again  reaches  the 
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the  aftion  of  A  on  F,  the  pendulum  comes  to  reft.  It 
now  returns  towards  the  right,  loaded  with  the  ball  H 
on  the  left,  and  thus  the  motion  loft  during  the  laft  vi¬ 
bration  is  reftoted.  When  the  pin  />,  by  its  motion  to 
the  right,  reaches  the  end  k  of  i  £,  the  wheel  on  the 
right  fide  is  unlocked,  and  at  the  fame  inftant  the  weight 
H  being  raifed  from  the  pendulum  by  the  aftion  of  a 
tooth  like  £  on  the  pallet  D,  ceafes  to  aft. 

In  this  fcapement,  both  pallets  and  detents  are  de¬ 
tached  from  the  pendulum,  except  in  the  moment  of  un¬ 
locking  the  wheel,  fo  that,  except  during  this  ffiort  in¬ 
terval,  the  pendulum  may  be  faid  to  be  free  during  its 
whole  vibration,  and  of  courfe  its  motion  muft  be  more 
-  equable  and  undifturbed. 

Scapements  The  conftrufting  of  a  proper  fcapement  for  watches 
for  watches,  requires  peculiar  delicacy,  owing  to  the  fmall  fize  of  the 
machine,  from  which  the  error  of  of  an  inch  has  as 
much  effeft  as  the  error  of  a  whole  inch  in  a  common 
clock.  From  the  neceflary  lightnefs  of  the  balance,  too, 
it  is  extremely  difficult  to  accumulate  a  fufficient  quan¬ 
tity  of  regulating  power.  This  can  be  done  only  by 
giving  the  balance  a  great  velocity,  which  is  effefted  by 
concentrating  as  much  as  poffible  of  its  weight  in  the 
rim,  and  making  its  vibrations  very  wide.  The  balance 
rim  of  a  tolerable  watch  fhould  pafs  through  at  leaft  teiv 
^  inches  in  every  fecond. 

Vibrations  In  confidering  the  moft  proper  fcapements  for  watches, 
of  a  balance  we  may  aflume  the  following  principle,  viz.  that  the  of- 
are  lfochro-  cillations  of  a  balance  urged  by  its  fpring,  and  undifturb¬ 
ed  by  extraneous  forces,  are  ifochronous. 

In  ordinary  pocket  watches,  the  common  recoiling 
fcapement  of  clocks  is  ftill  employed,  and  anfwers  the 
common  purpofes  of  a  watch  tolerably  well,  fo  that,  if 
properly  executed,  a  good  ordinaiy  watch  will  keep  time 
within  a  minute  in  the  day.  Thefe  watches,  however, 
are  fubjeft  to  great  variation  in  their  rate  of  going,  from 
any  change  in  the  power  of  the  wheels. 

The  following  is  confidered  as  the  beft  conftruftion 
of  the  common  watch  fcapement,  and  is  reprefented  by 
fig.  14.  as  it  appears  when  looking  ftraight  down  on  the 
end  of  the  balance  arbor.  C  marks  the  centre  of  the 
balance  and  verge  ;  CA  reprefents  the  upper  pallet,  or 
that  next  the  balance,  and  CB  tile  lower  pallet ;  F  and 
I)  are  two  teeth  of  the  crown  wheel,  moving  from  left 
to  right  *,  E,  G,  are  two  teeth  in  the  lower  part,  moving 
from  light  to  left.  The  tooth  D  appears  as  having  juft 
efcaped  from  the  point  of  C  A,  and  the  tooth  E  as 
having  juft  come  in  contaft  with  CB.  In  praftice,  the 
fcapement  fhould  not  be  quite  fo  ciofe,  as  by  a  fmall  in¬ 
equality  of  the  teeth,  D  might  be  kept  from  efcaping  at 
all.  The’ following  are  thought  the  beft  proportions: 
The  di fiance  between  the  front  of  the  teeth  (that  is,  of 
G,  F,  E,  D),  and  the  axis  C  of  the  balance,  is  ^  of  FA,* 
the  diftance  between  the  points  of  the  teeth.  The 
length  CA,  CB  of  the  pallets  is  of  the  fame  degrees, 
and  the  front  DH  or  FK  of  the  teeth  makes  an  angle  of 
250  with  the  axis  of  the  crown  wheel.  The  Hoping 
fide  of  the  tooth  muft  be  of  an  epicycloidal  form,  fuiteeb 
to  the  relative  motion  of  the  tooth  and  pallet. 

It  appears  from  thefe  proportions,  that  by  the  aftion 
of  the  tooth  D,  the  pallet  A  can  throw  out  till  it  reach 
tf,  1  20°  from  CL,  the  line  of  the  crown-wheel  axis.  To 
this  if  we  add  BCA  =  95°,  we  (hall  have  LC  ^120°. 
Again*  B  will  throw  opt  as  far  on  the  other  fide,. 
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had  been  fuddenly  withdrawn  by  Now,  if  from  240°,  the  fum  of  the  extent  of  vibration  Watch. 

of  both  pallets,  we  take  950  the  angle  of  the  pallets,  v— — 
the  remainder  1450  will  exprefs  the  greateft  vibration 
which  the  balance  can  make,  without  ftriking  the  front* 
of  the  teeth.  From  feveral  caufes,  however,  this  mea- 
fure  is  too  great,  and  1 20°  is  reckoned  a  fufficient  vibra¬ 
tion  in  the  beft  ordinaiy  fcapement.  7 

Of  the  improvements  on  the  fcapements  of  watches,  Graham’s ' 
one  of  the  moft  important  is  that  by  Mr  George  Graham,  horizontal 
which  we  fhall  proceed  to  deferibe.  DE,  fig.  1  j>;caPement* 
reprefents  part  of  the  rim  of  the  balance  wffieel  A  and  l$' anfl 
C,  two  of  its  teeth  with  their  faces  b  e  formed  into*1 
planes,  inclined  to  the  circumference  of  the  wheel  in  an- 
angle  of  about  1 50,  fo  that  the  length  be  of  the  face 
may  be  nearly  quadruple  of  its  height  e  Let  a  cir¬ 
cular  arch  ABC  be  deferibed  round  the  centre  of  the- 
wheel,  .and  through  the  middle  of  the  faces  of  the  teeth. 

The  axis  of  the  balance  will- pafs  through  fame  point  B* 
of  this  arch,  and  the  mean  circumference  of  the  teetlv 
may  be  faid  to  pafs  through  the  centre  of  the  verge.  Ot 
this  axis  is  fixed  a  portion  of  a  thin  hollow  cylinder  b  c  df 
made  of  hard  tempered  fteel,  or  of  fome  hard  and  tough 
ftone,  fuch  as  ruby  or  fapphire.  By  this  conftruftion 
the  portion  of  the  cylinder  occupies  210°  of  the  circum¬ 
ference.  The  edge  b ,  to  which  the  tooth  approaches- 
from  without,  is  rounded  off  on  both  angles.  The-: 
other  edge  d  is  formed  into  a  plane,  inclined  to  the  ra¬ 
dius  about  30°.  Now,  fuppofe  the  wheel  prefled  for¬ 
ward  in  the  direftion  AC,  the  point  b  of  the  tooth, 
touching  the  rounded  edge,  will  pufh  it  outwards,  turn-* 
ing  round  the  balance  in  the  direction  b  c  d.  The 
heel  e  of  the  tooth  will  efcape  from  this  edge  when  i-t  is* 
in  the  pofition  k,  and  e  is  in  the  pofition  f.  The  point  b 
of  the  tooth  will  now  be  at  d ,  but  the  edge  of  the  cy¬ 
linder  will  be  at  1,  The  tooth  therefore  refts  in  the  in- 
fide  of  the  cylinder,  /while  the  balance  continues  its  vi¬ 
bration  a  little  way,  in  confequence  of  the  impulfe  it> 
has  received  from  the  aftion  of  the  inclined  plane.. 

When  this  vibration  is  ended,  by  the  oppofition  of  the 
balance  fpring,  the  balance  will  return,  and  the  tooth 
now  in  the  pofition  B,  rubbing  on  the  infide  of  the  cy-* 
linder,  the  balance  comes  back  into  its  natural  pofi¬ 
tion  bed \  with  an  accelerated  motion  by  the  aftion  of 
its  fpring,  and  would  of  itfelf  vibrate  as  far  as  the  other 
fide.  It  is,  however,  aftifted  again  by  the  tooth,  which 
prefles  on  the  edge  d,  puffies  it  afide  till  it  attain  the  pofi-* 
tion  kj  when  the  tooth  entirely  efcapes  from  the  cylin¬ 
der.  At  this  inftant  the  other  edge  of  the  cylinder, 
having  attained  the  pofition  /,  is  in  the  way  of  the  next 
tooth,  which  is  now  in  the  pofition  A,  while  the  balance 
continues  its  vibration,  the  tooth  refting  and  rubbing  on* 
the  outfide  of  the  cylinder.  When  this  vibration  is  finiffi- 
ed,~  the  balance,  by  the  aftion  of  the  fpring,.  refumes  its 
firft  motion,  and  as  foon  as  the  balance  gets  into  its  na¬ 
tural  pofition,  the  tooth  begins  to  aft  on  the  edge  br 
pufhes  it  afide,  efcapes  from  it,  and  drops  as  before  in  the 
infide  of  the  cylinder.  In  this  conftruftion  the  arch  of 
aftion  orfc2pement  is  30°  rr  twice  the  angle  which  the 
face  of  a  tooth  makes  with  the ’circumference. 

It  is  neceflary  to  explain  how  the  cylinder  is  connect¬ 
ed  with  the  verge,  fo  as  to  make  fuch  a  great  revolution 
round  the  tooth  of  the  wheel.  The  triangular  tooth 
e  b  m  is  placed  on  the  top  of  a  little  pillar  fixed  into 
the  end  of  the  piece  of  brafs  mid  formed  in  the  rim  of 
the  wheel.  Thps  the  plane  of  the  wedge  tooth  is  pa- 
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rallel  to  the  plane  of  the  wheel,  but  at  a  fmall  diftance 
above  it.  The  verge  is  reprefented  at  fig.  1 6,  and  con- 
fifts  of  a  long  hollow  cylinder  of  hard  fteel,  having  a 
great  portion  of  the  metal  cut  out.  If  fpread  out  flat, 
this  cylinder  would  alTume  the  form  of  fig.  .17  ;  and  if 
tve  conceive  this  flat  piece  rolled  up  till  the  edges  GH, 
and  G'  H'  unite,  we  fhall  have  the  exa6l  form.  The 
part  a6ted  on  by  the  point  of  the  tooth  is  denoted  by 
the  dotted  line  b  d,  and  the  part  D,  I,  F,  E,  ferves  to 
conned!  the  two  ends. 

This  fcapement  of  Mr  Graham  is  called  a  hori¬ 
zontal  fcapement,  becaufe  the  balance  is  parallel  to  the 
other  wheels. 

Another  fcapement  of  a  fuperior  ccnftru&ion  was 
contrived  by  M.  Lepaute  of  Paris,  and  is  of  fuch  a  lin¬ 
gular  form  as  to  render  it  extremely  difficult  toilluftrate 
it  by  a  figure.  The  reprefen tations  at  fig.  18  and  19 
will,  however,  give  general  readers  fome  idea  of  its 
mode  of  a£lion,  and  a  fkilful  artift  will  eafily  fee  how 
the  feveral  parts  may  be  adapted  to  each  other.  ABC 
fig.  18.  reprefents  part  of  the  rim  of  the  balance  wheel, 
having  the  pins  I,  2,  3,  4,  5,  &c.  projeding  from  its 
faces ;  the.  pins  1,  3,  5,  being  on  the  fide  next  the  eye, 
and  the  pins  2  and  4  on  the  oppofite  fide.  D  is  the 
centre  of  the  balance  and  verge,  and  the  fmall  circle 
round  D  reprefents  its  thicknefs.  But  the  verge  in  this 
place  is  crooked,  that  the  rim  of  the  wheel  may  not  be 
intercepted  by  it.  To  it  is  attached  a  piece  of  hard 
tempered  fteel  abed,  of  which  the  part  a  b  c  is  a  con¬ 
cave  arch  of  a  circle,  having  D  for  its  centre.  It  wants 
about  30°  of  a  femicircle.  The  red  c  d  is  alfo  an  arch 
of  a  circle,  having  the  fame  radius  with  the  balance 
wheel.  In  the  natural  pofition  of  the  balance,  a  line 
drawn  from  D,  through  the  middle  of  the  face  c  d,  is  a 
tangent  to  the  circumference  of  the  wheel.  But  if  the 
balance  be  turned  round  till  the  point  d  of  the  horn 
come  to  dl,  and  the  point  c  come  to  2,  in  the  circumfer¬ 
ence  in  which  the  pins  are  placed,  the  pin  preffing  on 
the  beginning  of  the  horn  or  pallet,  puffies  it  afide,  Aides 
along  it,  and  efcapes  at  d,  having  generated  a  certain 
velocity  in  the  balance.  Let  another  pallet  fimilar  to 
that  now  deferibed  be  placed  on  the  other  fide  of  the  wheel, 
but  in  a  contrary  pofition,  with  the  adting  face  of  the 
pallet  turned  away  from  the  centre  of  the  wheel.  Let 
it  be  fo  placed  at  E,  that  the  moment  the  pin  1  on  the 
upper  fide  of  the  wheel  efcapes  from  the  pallet  c  d,  the 
pin  4  on  the  lower  fide  of  the  wheel  falls  on  the  end  of 
the  circular  arch  efg  of  the  other  pallet.  Now,  if  the 
pallets  be  connedled  by  equal  pulleys  G  and  F  on  the 
axis  of  each,  and  a  thread  round  both,  fo  that  they  fhall 
turn  one  way  ;  the  balance  on  the  axis  D,  having  received 
an  impulfe  from  the  pin  r,  will  continue  its  motion  from 
A  towards  i,  and  will  carry  the  other  pallet  with  a  fimi- 
lar  motion  round  the  centre  E  from  h  to  k.  The  pin  4 
will  therefore  reft  in  the  concave  arch  gfe  as  the  pallet 
turns  round.  When  the  force  of  the  balance  is  fpent,  the 
pallet  c  d  returns  towards  its  firft  pofition.  The  pallet 
£  h  turns  with  it,  and  when  the  point  of  the  firft  has  ar¬ 
rived  at  d,  the  beginning  g  of  the  other  arrives  at  the  pin 
4  }  and,  proceeding  farther,  this  pin  efcapes  from  the 
concave  arch  efg ,  and  Aides  along  the  pallet  g  h ,  puAi- 
ing  it  afide,  and  of  courfe  urging  the  pallet  round  the 
centre  E,  and  the  balance  on  the  axis  L  round  at  the 
fame  time,  and  in  the  fame  direction.  The  pin  4  efcapes 
from  the  pallet  g  h>  when  h  arrives  at  3  5  but  while  the 
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pin  4  is  Aiding  along  the  yielding  pallet  g  h,  the  pin  3  Watch, 
is  moving  in  the  circumference  BDA  \  and  the  inftant 
that  the  pin  4  efcapes  from  h  at  3,  the  pin  3  arrives  at 
2,  where  the  beginnings  of  the  concave  arch  c  b  is  ready 
to  receive  it.  It  therefore  refts  on  this  arch,  while  the 
balance  continues  its  motion,  and  this  may  continue  till 
the  point  b  of  the  arch  comes  to  2.  The  balance  now 
flops,  its  force  being  fpent,  and  then  returns  ;  and  the 
pin  3  efcapes  from  the  circle  at  c,  Aides  along  the  yield¬ 
ing  pallet  c  d ,  and  when  it  efcapes  at  I,  another  pin  on 
the  lower  fide  of  the  wheel  arrives  at  4,  and  finds  the 
arch  gfe  ready  to  receive  it.  And  thus  the  vibration 
of  the  balance  will  be  continued. 

From  the  above  defeription  we  may  deduce  the  pro¬ 
per  di  men  lions  of  the  parts  of  the  pallet.  Thus,  the 
length  of  the  pallet  c  d  or  g  h ,  muft  be  equal  to  the  in¬ 
terval  between  two  fucceeding  pins,  and  the  diftance  of 
the. centres  DE,  muft  be  double  of  that  interval.  The 
radius  D  e  or  E^,  may  be  as  fmall  as  we  choofe.  The 
concave  arches  eba  and  gfe,  muft  be  continued  fo  far 
as  to  allow  a  pin  to  reft  on  them  during  the  whole  ex- 
curfion  of  the  balance.  The  angle  of  fcapement,  in 
which  the  balance  remains  under  the  infiuence  of  the 
wheels,  is  obtained  by  drawing  the  lines  D  c  and  D  d , 
and  we  fhall  find  that  this  angle  cD  d  is  here  about  30°, 
though  it  may  be  made  either  greater  or  lefs  than  this. 

Fig.  19.  explains  how  the  two  pallets  may  be  com-  pj 
bined  on  one  verge.  KL  is  the  verge  with  a  pivot  at  lg* 
each  end.  It  is  bent  like  a  crank  MNO,  to  admit  the 
balance  wheel  between  its  branches.  BC  reprefents  this 
wheel,  feen  edge  wife,  with  its  pin  alternately  on  dif¬ 
ferent  fides.  The  pallets  are  alfo  reprefented  by  bed 
and  hgf  fized  to  the  in  fide  of  the  branches  of  the  Qrank, 
fronting  each  other.  The  pofition  of  their  adting  faces  may 
be  feen  in  the  preceding  figure,  on  the  verge  D,  where  the 
pallet  g  h  is  reprefented  by  the  dotted  line  2  i',  as  fituat- 
ed  behind  the  pallet  c  d.  The  remote  pallet  2  /  is  fo 
placed,  that  when  the  point  d  of  the  near  pallet  is  quit¬ 
ted  by  a  pin  1  on  the  upper  fide  of  the  wheel,  the  angle 
formed  by  tbe  face  and  the  arch  of  reft  of  the  other  pal¬ 
let  is  juft  ready  to  receive  the  next  pin  2,  which  1  ies  on 
the  lower  fide  of  the  rim.  It  is  plain  that  the  aclion 
here  will  be  the  fame  as  if  the  pallets  were  on  feparate 
axes.  7  he  pin  1  efcr*pes  from  d,  and  the  pin  2  is  re¬ 
ceived  on  the  arch  of  reft,  and  locks  the  wheel,  while 
the  balance  continues  in  motion.  When  the  balance 
returns^  2  gets  off  the  arch  of  reft,  puflies  afide  the  pallet 
2  1,  efcapes  from  it  when  i  gets  to  1,  and  then  the  point 
c  is  ready  to  receive  the  pin  3,  &c.  The  vibrations 
may  be  increafed  by  giving  a  fufficient  impulfe  through 
the  angle  of  fcapement,  but  they  cannot  exceed  a  cer¬ 
tain  quantity,  otherwife  N,  the  top  of  the  crask,  would 
ftrike  the  rim  of  the  wheel.  The  vibrations  may  be 
eafily  increafed  to  1806,  by  placing  the  pins  at  the  very 
edge  of  the  wheel  5  and  by  placing  them  at  the  points  of 
long  teeth,  fo  that  the  crank  may  get  in  between  them, 
the  vibrations  may  be  carried  to  a  much  greater  extent. 

7  he  conftrudlion  juft  deferibed  is  exceedingly  ingeni¬ 
ous  j  and  if  the  machinery  be  well  executed,  this  fcape¬ 
ment  will  excel  the  horizontal  fcapement  of  Graham, 
both  as  it  has  but  tivo  adting  faces  to  form,  and  as  it  ad¬ 
mits  of  making  the  circle  of  reft  extremely  fmall,  with¬ 
out  leffening  the  adting  face  of  the  pallet.  The  con- 
ftrudtion  is,  however,  very  delicate  and  difficult,  and 
muft  require  a  very  nice  workman. 
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An  excellent  fcapement  of  much  more  eafy  conftruc- 
tion,  is  that  commonly  called  Duplaie's  fcapement ,  and 
with  this  we  (hall  co  elude  our  account  of  watch- tvoik. 
Fig,  20.  reprefents  the  eflential  parts  fomewhat  magni¬ 
fied.  AD  a  portion  of  the  balance-wheel,  having  teeth 
f  h,  g,  at  the  circumference.  Thefe  teeth  are  for  pro¬ 
ducing  the  rejl  of  the  wheel,  while  the  balance  is  mak¬ 
ing  excurfions  beyond  the  fcapement.  This  is  effected 
by  an  agate  cylinder  s  p$,  on  the  verge.  This  cylinder 
has  a  notch  o .  When  the  cylinder  turns  round  in  the 
dire6lion  opg ,  the  notch  eafily  pafTes  the  tooth  B  which 
is  refling  on  the  cylinder  furface  j  but  when  it  returns  in 
the  direction  q p  o,  the  tooth  B  gets  into  the  notch,  and 
follows  it,  preding  on  one  fide  of  it  till  the  notch  comes 
into  the  pofition  o.  The  tooth  being  then  in  the  pofi* 
tion  h ,  efcapes  from  the  notch,  and  another  tooth  drops 
on  the  convex  furface  of  the  cylinder  at  B.  The  ba¬ 
lance-wheel  is  alfo  furniihed  with  a  fet  of  flat-fided  pins, 
Banding  upright  on  its  rim  reprefented  by  a  D.  There 
is  like  wife  fixed  on  the  verge  a  larger  cylinder  GFC  a- 
bove  the  fmaller  one  opq ,  with  its  lower  furface  clear 
of  the  wheel,  and  having  a  pallet  C,  of  fapphire,  firmly 
indented  into  it,  and  projecting  fo  far  as  to  keep  clear 
of  the  pins  on  the  wheel.  The  pofition  of  this  cylinder, 
with  refpeCl  to  the  fmaller  one  below  it,  is  fuch  that 
the  tooth  b  being  efcaped  from  the  notch,  the  pallet  C 
has  juft  paft  the  pin  a,  which  was  at  A  while  B  refted 
on  the  fmall  cylinder  j  but  it  moved  from  A  to  a,  while 
B  moved  to  b .  The  wheel  being  now  at  liberty,  the 
pin  a  exerts  its  preflure  on  the  pallet  C  in  the  moft  di¬ 
rect  manner,  and  gives  it  a  ftrong  impulfion,  following 
and  accelerating  it  till  another  tooth  flops  on  the  little 
cylinder.  The  angle  of  fcapement  depends  partly  on  the 
proje&ion  of  the  pallet,  and  partly  on  the  diameter  of 
the  fmall  cylinder,  and  the  advance  of  the  tooth  B  into 
the  notch.  Independent  of  the  a£tion  on  the  fmall  cy¬ 
linder,  the  angle  of  fcapement  would  be  the  whole  arch 
of  the  larger  cylinder  between  C  and  *.  But  a  flops  be¬ 
fore  it  be  clear  of  the  pallet,  and  the  arch  of  impulfion  is 
fhoitened  by  all  the  fpace  deferibed  by  the  pin  while  a 
tooth  moves  from  B  to  b.  It  flops  at  d. 

For  an  account  of  other  fcapements  we  muft  refer  our 
readers  to  the  Memoirs  of  the  Academi)  of  Sciences  at 
Paris  for  1 748,  Cumming’s  Elements  of  Clock  and  Watch - 
work,  a  French  work  entitled  Machines  approuvees  par 
PAcademie  des  Sciences ,  and  Young’s  LeElurcs  on  Na¬ 
tural  Philofophij ,  vol.  i.  p.  193,  and  Plate  16,  vol.  ii.  p. 
*93- 

WATCHING,  in  Medicine ,  is  when  the  patient 
cannot  deep.  In  fevers  it  is  a  dangerous  fymptom,  and 
if  long  continued  ends  in  a  delirium. 

WATER,  a  well  known  fluid,  difFufed  through  the 
atmofphere,  and  over  the  furface  of  the  globs,  and  a- 
bounding  in  a  certain  proportion  in  animals,  vegetables, 
and  minerals. 

The  ufes  of  water  are  fo  univerfally  known,  that  it 
would  be  fuperfluous  to  enumerate  them  in  this  article. 
It  is  efiential  to  animal  and  vegetable  life  ;  it  makes  eafy 
the  intcrccurfe  between  the  moft  diftast  regions  of  the 
world  y  and  it  is  one  of  the  moft  ufeful  powers  in  the 
mechanic  arts.  It  is  often  found  combined  with  various 
fubftances,  and  is  then  frequently  beneficial  in  curing  or 
alleviating  difeafes. 

Thofe  properties  of  water  which  fit  it  for  anfwering 
mechanical  purpofes  are  explained  in  other  articles  of 
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this  Work  (fee  Hydrodynamics,  Pneumatics,  N°  3. 
Resistance,  and  Rivers)  \  and  tor  the  difeovery  of  the  ' 
compoiuion  of  ivater,  fee  Chemistry  Index . 

Min  ral  WATERS.  For  the  method  of  analyfing  them, 
fee  alto  Chemistry  Index. 

Under  the  title  of  MINERAL  Waters ,  we  have  given 
an  analyfi>  of  the  moft  remarkable  waters  in  Europe. 

Holy  WATER ,  which  is  made  ufe  of  in  the  church  of 
Rome,  as  alio  by  the  Greeks,  and  by  the  other  Chri- 
ftians  of  the  Eaft  of  all  denominations,  is  water  with  a 
mixture  of  fait,  blefied  by  a  prieft  according  to  a  fet 
form  of  benediction.  It  is  ufed  in  the  blefting  of  per- 
fons,  things,  and  places ;  and  is  likewife  confidered  as  a 
ceremony  to  excite  pious  thoughts  in  the  minds  of  the 
faithful. 

The  priefts,  in  bleffing  it,  firft,  in  the  name  of  God, 
commands  the  devils  not  to  hurt  the  perfons  who  (hall 
be  fprinkled  with  it,  nor  to  abufe  the  things,  nor  dif- 
quiet  the  places,  which  (hall  likewife  be  fo  fprinkled. 
He  then  prays  that  health,  fafety,  and  the  favour  of 
heaven,  may  be  enjoyed  by  fuch  perfons,  and  by  thofe 
who  (hall  ule  fuch  things,  or  dwell  in  fuch  places.  Vef- 
ments,  veflels,  and  other  fuch  things  that  are  let  apart 
for  divine  fervice,  are  fprinkled  with  it.  It  is  fometimes 
fprinkled  on  cattle,  with  an  intention  to  free  or  pre- 
ferve  them  from  diabolical  enchantments  ;  and  in  fome 
ritual  books  there  are  prayers  to  be  laid  on  fuch  occa- 
fions,  by  which  the  fafety  of  fuch  animals,  as  being  a 
temporal  blefting  to  the  pofieflbrs,  is  begged  of  God, 
whole  providential  care  is  extended  to  all  his  creatures. 
The  hope  which  Catholics  entertain  of  obtaining  fuch 
good  effects  from  the  devout  ufe  of  holy  water,  is 
grounded  on  the  promife  made  to  believers  by  Chrifi: 
(St  Mark  xvi.  17.),  and  on  the  general  efficacy  of  the 
prayers  of  the  church  ;  the  petition  of  which  prayers 
God  is  often  pleafed  to  grant ;  though  fometimes,  in  hi& 
Providence,  he  fees  it  not  expedient  to  do  fo.  That 
fuch  effects  have  been  produced  by  holy  water  in  a  re¬ 
markable  manner,  has  been  afferted  by  many  authors  of 
no  fmall  weight ;  as,  namely,  by  St  Epiphanius,  Haer. 
30th  ;  St  Hierom,  in  the  Life  of  St  Hilarion  ;  Theo- 
doret  Hi/l.  Eccl.  lib,  v.  cap.  21. 5  Palladius,  Hijl.  Lauf;^ 
Bede,  lib.  v.  cap.  4. 

As  a  ceremony  (fays  the  Catholic),  water  brings  to 
our  remembrance  our  baptifm  ;  in  which,  by  water,  we 
were  cleanfed  from  original  fin.  It  alfo  puts  us  in  mind 
of  that  purity  of  confcience  which  we  ought  to  endea¬ 
vour  always  to  have,  but  efpecially  when  we  are  going 
to  worfhip  our  God.  The  fait,  which  is  put  into  the 
water  to  preferve  it  from  corrupting,  is  alfo  a  figure  of 
divine  grace,  which  preferves  our  fouls  from  the  corrup¬ 
tion  of  fin  5  and  is  likewife  an  emblem  of  that  wifdcm 
and  diferetion  which  ought  to  feafon  every  a&ion  that  a 
Chriftian  does,  and  every  word  that  he  fays.  It  is  wont 
to  be  blefied  and  fprinkled  in  churches  on  Sundays,  in 
the  beginning  of  the  folemn  office.  It  is  kept  in  veflels 
at  the  doors  of  the  fame  churches,  that  it  may  be  taken 
by  the  faithful  as  they  enter  in.  It  is  alfo  often  kept  in 
private  houfes  and  chambers. 

Putrid  Water ,  is  that  which  has  acquired  an  offen- 
five  fmell  and  tafte  by  the  putrefcence  of  animal  or  ve¬ 
getable  fubftances  contained  in  it.  It  is  in  the  higheft 
degree  pernicious  to  the  human  frame,  and  capable  of 
bringing  on  mortal  difeafes  even  by  its  fmell.  It  is  not 
always  from  the  apparent  xnuddinefs  of  waters  than  we 
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Water.  can  judge  of  their  difpofition  to  putrefy  j  fome  which 
are  feemingly  very -pure  being  more  apt  to  become  pu¬ 
trid  than  others  which  appear  much  more  mixed  with 
heterogeneous  matters.  Under  the  article  Animalcule, 
N°  33,  is  mentioned  a  fpecies  of  infers  which  have  the 
property  of  making  water  ftink  to  an  incredible  degree, 
though  their  bulk  in  proportion  to  the  fluid  which  fur- 
rounds  them  is  lefs  than  that  of  one  to  a  million.  Other 
fubflances  no  doubt  there  are  which  have  the  fame  pro¬ 
perty  ,  and  hence  almoft  all  water  which  is  confined 
from  the  air  is  apt  to  become  offen five,  even  though 
kept  in  glafs  or  floneware  veffels.  Indeed  it  a  common 
obiervation,  that  water  keeps  much  longer  fweet  in 
glafs  veffels,  or  in  thofe  of  earthen  or  ftoneware,  than  in 
thofe  of  w'ood,  where  it  is  exceedingly  apt  to  putrefy. 
Hence,  as  (hips  can  only  be  fupplied  with  water  kept  in 
wooden  calks,  failors  are  extremely  liable  to  thofe  dif- 
eafes  wEich  arife  from  putrid  water )  and  the  difcovery 
of  a  method  by  which  water  could  eafily  be  prevented 
from  becoming  putrid  at  fea  wrould  be  exceedingly  va¬ 
luable.  This  may  indeed  be  done  by  quicklime  3  for 
when  water  is  impregnated  wfith  it,  all  putrefcent  mat¬ 
ters  are  either  totally  deftroyed,  or  altered  4n  fuch  a 
manner  as  never  to  be  capable  of  undergoing  the  putre¬ 
factive  fermentation  again.  But  a  continued  ufe  of  lime- 
wrater  could  not  fail  of  being  pernicious,  and  it  is  there¬ 
fore  neceffary  to  throw  down  the  lime  j  after  which  the 
water  will  have  all  the  purity  neceffary  for  preferving  it 
free  from  putrefaClion.  This  can  only  be  done  by  means 
of  fixed  air  *,  and  mere  expofure  in  broad  (hallow  veffels  to 
the  atmofphere  would  do  it  without  any  thing  elfe,  only 
taking  care  to  break  the  cruff  which  formed  upon  it. 
Two  methods,  howTever,  have  been  thought  of  for  doing 
this  with  more  expedition.  The  one,  invented  by  Dr 
Alfton,  is,  by  throwing  into  the  water  impregnated  with 
lime  a  quantity  of  magnefia.  The  lime  attraCls  fixed 
air  more,  powerfully  than  magnefia  ;  in  confequence  of 
which  the  latter  parts  with  it  to  the  lime  :  and  thus  be¬ 
coming  infoluble,  falls  along  with  the  caufiic  magnefia 
to  the  bottom,  and  thus  leaves  the  water  perfeClly  pure. 
Another  method  is  that  of  Mr  Henry,  who  propofes  to 
throw  down  the  lime  by  means  of  an  effervefcing  mix¬ 
ture  of  oil  of  vitriol  and  chalk  put  down  to  the  bottom 
of  the  water  cafk.  His  apparatus  for  this  purpofe  is  as 
fimple  as  it  can  well  be  made,  though  it  is  hardly  prob¬ 
able  that  failors  will  give  themfelves  the  trouble  of  ufing 
it  j  and  Dr  Alfton’s  fcheme  would  feem  better  calculat¬ 
ed  for  them,  were  it  not  for  the  expence  of  the  magne¬ 
fia  ;  which  indeed  is  the  only  objection  made  to  it  by 
Mr  Henry.  Putrid  water  may  be  reftored  and  made 
potable  by  a  procefs  of  the  fame  kind. 

Of  late  it  has  been  difcovered  that  charcoal  poffeffes 
many  unexpected  properties,  and,  among  others,  that  of 
preferving  water  from  corruption,  and  of  purifying  it  af¬ 
ter  it  has  been  corrupted.  Mr  Lowitz,  whofe  experi¬ 
ments  on  charcoal  have  been  publifhed  in  Crell’s  Che¬ 
mical  Journal,  has  turned  his  attention  to  this  fubjeCt  in 
a  memoir  read  to  the  Economical  Society  at  Peterf- 
burgh.  He  found  that  the  effeCt  of  charcoal  was  ren¬ 
dered  much  more  fpeedy  by  ufing  along  with  it  fome 
fulphuric  acid.  One  ounce  and  a  half  of  charcoal  in 
powder,  and  24  drops  of  concentrated  fulphuric  acid 
(oil  of  vitriol),  are  fufficient  to  purify  three  pints  and  a 
half  of  corrupted  water,  and  do  not  communicate  to  it 
any  fenfible  acidity.  This  fmall  quantity  of  acid  renders 
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it  unneceffary  to  ufe  more  than  a  third  part  of  the  char-  Water, 
coal  powder  which  would  otherwfife  be  wanted  j  and  the  ' 
lefs  of  that  pow’der  is  employed,  the  lefs  is  the  quantity 
of  wrater  loft  by  the  operation,  which,  in  fea-voyages,  is 
an  object  wrorthy  of  confideration.  In  proportion  to  the 
quantity  of  acid  made  ufe  of,  the  quantity  of  charcoal 
may  be  diminiftied  or  augmented.  All  acids  produce 
nearly  the  fame  effe<5ts neutral  falls  alfo,  particularly 
nitre  and  fea* fait,  may  be  ufed,  but  fulphuric  acid  is  pre¬ 
ferable  to  any  of  thefe  j  water  which  is  purified  by 
means  of  this  acid  and  charcoal  will  keep  a  longer  time 
than  that  which  is  purified  by  charcoal  alone.  When 
we  mean  to  purify  any  given  quantity  of  corrupted  wa¬ 
ter,  we  ftiould  begin  by  adding  to  it  as  much  powder  of 
charcoal  as  is  neceffary  to  deprive  it  entirely  of  its  bad 
fmell.  To  afeertain  whether  that  quantity  of  powdered 
charcoal  w*as  fufheient  to  effect  the  clarification  of  the 
faid  w'ater,  a  fmall  quantity  of  it  may  be  paffed  through 
a  linen  bag,  two  or  three  inches  long  ;  if  the  water, 
thus  filtrated,  (till  has  a  turbid  appearance,  a  frefti  quan¬ 
tity  of  powdered  charcoal  muft  be  added,  till  it  is  be¬ 
come  perfe&ly  clear  ;  the  whole  of  the  water  may  then 
be  paffed  through  a  filtering  bag,  the  fize  of  wEich  ftiould 
be  proportioned  to  the  quantity  of  water.  If  fulphuric 
acid,  or  any  other,  can  be  procured,  a  fmall  quantity 
of  it  ftiould  be  added  to  the  wTater,  before  the  charcoal 
powder. 

The  cleaning  of  the  calks  in  wdiich  wrater  is  to  be 
kept  in  fea-voyages  ftiould  never  be  negle&ed  :  they 
ftiould  be  well  waftied  with  hot  water  and  land,  or  with 
any  other  fubftance  capable  of  removing  the  mucilagi¬ 
nous  particles,  and  afterwards  a  quantity  of  charcoal 
duft  ftiould  be  employed,  which  wfill  entirely  deprive 
them  of  the  mufty  or  putrid  fmell  they  may  have  con- 
traded. — The  charcoal  ufed  for  purifying  water  ftiould 
be  well  burnt,  and  afterwards  beat  into  a  fine  powder. 

Sea-WATER .  See  SEA-Water. 

WATER-CartSy  carriages  conftruded  for  the  purpofe 
of  watering  the  roads  for  feveral  miles  round  London  ♦ 
a  precaution  abfolutely  neceffary  near  the  metropolis, 
where,  from  fuch  a  vaft  daily  influx  of  carriages  and 
horfes,  the  duft  wrould  otherwfife  become  quite  infuffer- 
able  in  hot  dry  weather.  Pumps  are  placed  at  proper 
diftances  to  fupply  thefe  caits. 

WATER-Ordeoi \  See  ORDEAL. 

Water,  among  jewellers,  is  properly  the  colour  or 
luftre  of  diamonds  and  pearls.  The  term,  though  lefs 
properly,  is  fometimes  ufed  for  the  hue  or  colour  of 
other  ftones, 

WATER -Bellows*  See  Machines  for  blowing  Air  in¬ 
to  Furnaces. 


Wa TER- Colours ,  in  Painting ,  are  fuch  colours  as  are 
only  diluted  and  mixed  up  wfith  gum-water,  in  contra- 
diftin&ion  to  oil-colours.  See  COLOUR- Making. 

WATER-Gangy  a  channel  cut  to  drain  a  place  by  car- 
ryirg  off  a  ftream  of  water. 

IVATER-Hen.  See  PARRA,  ORNITHOLOGY  Index .  ' 

WATER-Lines  of  a  Ship ,  certain  horizontal  lines  fup- 
pofed  to  be  dmvn  about  the  outfide  of  a  (hip’s  bottom, 
clofe  to  the  furface  of  the  wrater  in  which  (lie  floats. 
They  are  accordingly  higher  or  low^er  upon  the  bottom, 
in  proportion  to  the  depth  of  the  column  of  water  re¬ 
quired  to  float  her. 

WATER-Loggedy  the  ftate  of  a  (hip  when,  by  receiving 
a  great  quantity  of  water  .into  the  hold,  by  leaking,  &c. 
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{lie  lias  become  heavy  and  inaflive  upon  the  tea,  fo  as  to 
yield  without  refiftance  to  the  efforts  of  every  wave  iufh- 
ing  over  her  decks.  As,  in  this  dangerous  fituation,  the 
centre  of  gravity  is  no  longer  fixed,  but  flu£tuating  from 
place  to  place,  the  liability  of  the  (hip  is  utterly  loft  : 
fhe  is  therefore  almoft  totally  deprived  of  the  ufe  of  her 
fails,  which  would  operate  to  overfet  her,  or  prefs  the 
head  under  water.  Hence  there  is  no  refource  for  the 
crew,  except  to  free  her  by  the  pumps,  or  to  abandon 
her  by  the  boats  as  loon  as  poffible. 

WATER- Sail,  a  fmall  fail  fpread  occafionally  under 
the  lower  ftudding-fail,  or  driver-boom,  in  a  fair  wind 
and  fmooth  fea. 

Wate R- Ouzel,  See  Turdus,  Ornithology  Index . 

WATER-Spout ,  an  extraordinary  meteor,  confifting  of 
a  large  mafs  of  water  colledled  into  a  fort,  of  column,  and 
moved  with  rapidity  along  the  furface  of  the  fea. 

The  beft  account  of  the  water- fpout  which  we  have 
met  with  is  in  the  Pail.  Tranf.  Abridged,  vol.  viii.  as 
obferved  by  Mr  Jofeph  Harris,  May  21.  173  2,  about 
funfet,  lat.  3 2°  30'  N.  j  long.  90  E.  from  Cape  Florida. 

“  When  firft  we  law  the  fpout  (fays  he),  it  was  whole 
and  entire,  and  much  of  the  thape  and  proportion  of  a 
fpeaking  trumpet  *,  the  fmall  end  being  downwards,  and 
reaching  to  the  fea,  and  the  big  end  terminated  in  a 
black  thick  cloud.  The  fpout  itfelf  was  very  black, 
and  the  more  fo  the  higher  up.  It  feemed  to  be  exactly 
perpendicular  to  the  horizon,  and  its  fides  perfectly 
fmooth,  without  the  leaft  ruggednefs.  Where  it  fell 
the  fpray  of  the  fea  rofe  to  a  confiderable  height,  which 
made  fomewhat  the  appearance  of  a  great  fmoke.  From 
the  firft  time  we  faw  it,  it  continued  whole  about  a  mi¬ 
nute,  and  till  it  was  quite  diftipated  about  three  minutes. 
It  began  to  wafte  from  below,  and  fo  gradually  up, 
while  the  upper  part  remained  entire,  without  any  vi¬ 
able  alteration,  till  at  laft  it  ended  in  the  black  cloud 
above ,  upon  which  there  feemed  to  fall  a  very  heavy 
rain  in  that  neighbourhood. — There  was  but  little  wind, 
and  the  Iky  elfewhere  was  pretty  ferene.” 

Waterffpouts  have  by  fome  been  fuppofed  to  be  mere¬ 
ly  electrical  in  their  origin  ;  particularly  by  Signior 
Beccaria,  who  fupported  his  opinion  by  fome  experi¬ 
ments.  But  if  we  attend  to  the  fucceftive  phenomena 
neceffary  to  conftitute  a  complete  water-fpout  through 
their  various  ftages,  we  (hall  be  convinced,  that  recourfe 
muft  be  had  to  fome  other  principle  in  order  to  obtain  a 
complete  folution. 

Dr  Franklin,  in  his  Phyfical  and  Meteorological  Ob- 
fervations,  fuppofes  a  water-fpout  and  a  whirlwind  to  pro¬ 
ceed  from  the  fame  caufe  5  their  only  difference  being, 
that  the  latter  paffes  over  the  land,  and  the  former  over 
the  water.  This  opinion  is  corroborated  by  M.  de  la 
Pry  me,  in  the  Philofophical  Tranfa&ions,  where  he  de- 
fcribes  two  fpouts  obferved  at  different  times  in  York- 
fhire,  whofe  appearances  in  the  air  were  exaCIly  like 
thofe  of  the  fpouts  at  fea,  and  their  effeCls  the  fame  as 
thofe  of  real  whirl  winds. 

A  fiuid  moving  from  all  points  horizontally  towards 
a  centre,  muft  at  that  centre  either  mount  or  defcend. 
If  a  hole  be  opened  in  the  middle  of  the  bottom  of  a 
tub  filled  with  water,  the  water  will  flow  from  all  fides 
to  the  centre,  and  there  defcend  in  a  whirl :  but  air 
flowing  on  or  near  the  furface  of  land  or  water,  from  all 
fides  towards  a  centre,  muft  at  that  centre  afcend  }  be- 
caufe  the  land  or  water  will  hinder  its  defcent.  . 
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The  doClor,  in  proceeding  to  explain  his  conceptions, 
begs  to  be  allowed  two  or  three  politions,  as  a  founda¬ 
tion  for  his  hypothesis.  1.  That  the  lower  region  of  air 
is  often  more  heated,  and  fo  more  rarefied,  than  the  up¬ 
per,  and  by  confequence  fpecifically  lighter.  The  cold- 
nefs  of  the  upper  region  is  manifelted  by  the  hail,  which 
falls  from  it  in  warm  weather.  2.  That  heated  air  may 
be  very  moift,  and  yet  the  moifture  fo  equally  diffufed 
and  rarefied  as  not  to  be  vifible  till  colder  air  mixes  with 
it  )  at  which  time  it  condenfes  and  becomes  vifible. 
Thus  our  breath,  although  invifible  in  fummer,  becomes 
vifible  in  winter. 

Thefe  circumftances  being  granted,  he  prefuppofes  a 
tradl  of  land  or  fea,  of  about  60  miles  in  extent,  un. 
iheltered  by  clouds  and  unrefreftied  by  the  wind,  during" 
a  fummer’s  day,  or  perhaps  for  feveral  days  without  in- 
termiflion,  till  it  becomes  violently  heated,  together  with 
the  lower  region  of  the  air  in  contaft  with  it  j  fo  that 
the  latter  becomes  fpecifically  lighter  than  the  fuperin- 
cumbent  higher  region  of  the  atmofphere,  wherein  the 
clouds  are  ulually  floated  :  he  fuppofes  alfo  that  the  air 
furrounding  this  traft  has  not  been  fo  much  heated  du¬ 
ring  thofe  days,  and  therefore  remains  heavier.  The 
confequence  of  this,  he  conceives,  fhould  be,  that  the 
heated  lighter  air  Ihould  afcend,  and  the  heavier  de¬ 
fcend  ;  and  as  this  rifing  cannot  operate  throughout  the 
whole  tradl  at  once,  becaufe  that  would  leave  too  ex- 
tenfive  a  vacuum,  the  rifing  will  begin  precifely  in  that 
column  which  happens  to  be  lighted  or  moft  rarefied  j 
and  the  warm  air  will  flow  horizontally  from  all  parts 
of  this  column,  where  the  feveral  currents  meeting,  and 
joining  to  rife,  a  whirl  is  naturally  formed,  in  the  fame 
manner  as  a  whirl  is  formed  in  a  tub  of  water,  by  the 
defending  fluid  receding  from  all  fides  of  the  tub  to¬ 
wards  the  hole  in  the  centre. 

And  as  the  feveral  currents  arrive  at  this  central 
rifing  column  with  a  confiderable  degree  of  horizontal 
motion,  they  cannot  fuddenly  change  it  to  a  vertical 
motion :  therefore  as  they  gradually,  in  approaching 
the  whirl,  decline  from  right  to  curve  or  circular  lines, 
fo,  having  joined  the  whirl,  they  afcend  by  a  fpiral  mo¬ 
tion  j  in  the  fame  manner  as  the  water  delcends  fpirally 
through  the  hole  in  the  tub  before  mentioned. 

Laftly,  as  the  lower  air  neareft  the  furface  is  more 
rarefied  by  the  heat  of  the  fun,  it  is  more  imprefled  by 
the  current  of  the  furrounding  cold  and  heavy  air  which 
is  to  affume  its  place,  and  confequently  its  motion  to¬ 
wards  the  whirl  is  fwifteft,  and  fo  the  force  of  the 
lower  part  of  the  whirl  ftrongeft,  and  the  centrifugal 
force  of  its  particles  greatefl.  Hence  the  vacuum  which 
inclofes  the  axis  of  the  whirl  (hould  be  greateft  near  the 
earth  or  fea,  and  diminifh  gradually  as  it  approaches  the 
region  of  the  clouds,  till  it  ends  in  a  point. 

This  circle  is  of  various  diameters,  fometimes  very- 
large. 

If  the  vacuum  paffes  over  water,  the  water  may  rife 
in  a  body  or  column  therein  to  the  height  of  about  32 
feet.  This  whirl  of  air  may  be  as  invifible  as  the  air 
itfelf,  though  reaching  in  reality  from  the  water  to  the 
region  of  cool  air,  in  which  our  low  fummer  thunder¬ 
clouds  commonly  float  5  but  it  will  foon  become  vifible 
at  its  extremities.  The  agitation  of  the  water  under 
the  whirling  of  the  circle,  and  the  fwelling  and  rifing 
of  the  water  in  the  commencement  of  the  vacuum,  ren¬ 
ders  it  vifible  below.  It  is  perceived  above  by  the 
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"Water-  warm  air  being  brought  up  to  the  cooler  region,  where 
fpoijt,  *^s  mo;fture  tjegins  to  be  condenfed  by  the  cold  into 
works"  vapour,  and  is  then  firft  difcovered  at  the  higheft 

— -  -  part,  which  being  now  cooled  condenfes  what  rifes  be¬ 

hind  it,  and  this  latter  ads  in  the  fame  manner  on  the 
fiicceeding  body  y  where,  by  the  contact  of  the  vapours, 
the  cold  operates  fafter  in  a  right  line  downwards,  than 
the  vapours  themfelves  can  climb  in  a  fpiral  line  up¬ 
wards  :  they  climb  however  ;  and  as  by  continual  ad¬ 
dition  they  grow  denier,  and  by  confequence  increafe 
their  centrifugal  force,  and  being  rifen  above  the  con¬ 
centrating  currents  that  compofe  the  whirl,  they  fly  off, 
and  form  a  cloud. 

It  feems  eafy  to  conceive,  how,  by  this  fucceflive  con- 
denfation  from  above,  the  fpout  appears  to  drop  or  de- 
fcend  from  the  cloud,  although  the  materials  of  which 
it  is  compofed  are  all  the  while  afcending.  The  con- 
denfation  of  the  moifture  contained  in  fo  great  a  quan¬ 
tity  of  warm  air  as  may  be  fuppofed  to  rife  in  a  (hort 
time  in  this  prodigioufly  rapid  whirl,  is  perhaps  fufficient 
to  form  a  great  extent  of  cloud  y  and  the  fridion  of  the, 
whirling  air  on  the  fides  of  the  column  may  detach 
great  quantities  of  its  water,  difperle  them  into  drops, 
and  carry  them  up  in  the  fpiral  whirl  mixed  with  the 
air.  The  heavier  drops  may  indeed  fly  off,  and  fall  in¬ 
to  a  Ihower  about  the  fpout ;  but  much  of  it  will  be. 
broken  into  vapour,  and  yet  remain  vifible. 

As  the  whirl  weakens,  the  tube  may  apparently  fe- 
parate  in  the  middle  ;  the  column  of  water  fubfiding, 
the  fupeiior  condenfed  part  drawing  up  to  the  cloud. 
The  tube  or  whirl  of  air  may  neverthelefs  remain  en¬ 
tire,  the  middle  only  becoming  invifible,  as  not  contain¬ 
ing  any  vifi'Je  matter. 

Dr  Lindlay,  however,  in  feveral  letters  publifhed  in 
the  Gentleman’s  Magazine, has  controverted  this  theory 
©f  Dr  Franklin,  and  endeavoured  to  prove,  that  water- 
fpouts  and  whirlwinds  are  diilind  phenomena  ;  and  that 
the  water  which  forms  the  water-fpout,  does  not  a- 
icend  from  the  fea,  as  Dr  Franklin  fuppofes,  but  de- 
feends  from  the  atmofphere.  Our  limits  do  not  permit 
us  to  infert  his  arguments  here,  but  they  may  be  feen 
in  the  Gentleman’s  Magazine,  volume  li.  p.  559,  6x5  ; 
vol.  liii.  p.,1025 ;  and  vol.  lv.  p.  594.  We  cannot 
avoid  obferving,  however,  that  he  treats  Dr  Franklin 
with  a  degree  of  afperity  to  which  he  is  by  no  means 
entitled,  and  that  his  arguments,  even  if  concluflve, 
prove  nothing  more  than  that  fome  water-fpouts  certain¬ 
ly  defeend  y  which  Dr  Franklin  hardly  ever  ventur¬ 
ed  to  deny.  There  are  fome  very  valuable  differtations 
on  this  fubjed  bv  Proftlfor  Wilcke  of  Upfal. 

WATER-JVorh.  Under  this  name  may  be  com¬ 
prehended  almoft  every  hydraulic  ftrufture  or  contri¬ 
vance  ;  fuch  as,  canals,  conduits,  locks,  mills,  water  en¬ 
gines,  &c.  But  they  may  be  conveniently  arranged 
under  two  general  heads,  iff,  Works  which  have  for 
their  objed  the  conducing,  railing,  or  otherwife  ma¬ 
naging,  of  water  ;  and,  2diy,  Works  which  derive  their 
efficacy  from  the  impulfe  or  other  adion  of  water. 
The  firft  clafs  comprehends  the  'methods  of  limply  con¬ 
cluding  water  in  aqueduds  or  in  pipes  for  the  fupply  of 
domeftic  confumption  or  the  working  of  machinery  : 
It  comprehends  alfo  the  methods  of  procuring  the  fup- 
plies  neceffary  for  thefe  purpofes,  by  means  of  pumps, 
water,  or  fire,  engines.  It  alfo  comprehends  .the  fub- 


fequent  management  of  the  water  thus  conduced,  Water- 
whether  in  order  to  make  the  proper  diftribution  of  it  works~ 
according  to  the  demand,  or  to  employ  it  for  the  pur-  i 
pofe  of  navigation,  by  lockage,  or  other  contrivances. 

— And  in  the  profecution  of  thefe  things  many  fubar- 
dinate  problems  wall  occur,  in  which  pradice  will  de¬ 
rive  great  advantages  from  a  fcientific  acquaintance 
with  the  Tubjed.  The  feeond  clafs  of  lvater-ivorks  is 
of  much  greater  variety,  comprehending  almoft  every 
kind  of  hydraulic  machine  ;  and  would  of  itfelf  fill 
volumes.  Many  of  thefe  have  already  occurred  in  va¬ 
rious  articles  of  this  Dictionary.  In.  deferibing  or  treat¬ 
ing  them,  we  have  tacitly  referred  the  difeuffion  of 
tfieir  general  principles}  in  which  they  all  refemble 
each  other,  to  fome  article  where  they  could  be  taken 
in  a  connected-  body,  fufceptible  of  general  fcientific  dif¬ 
euffion,  independent  of  the  chcumftances  which  of  ne- 
ceffity  introduced  the  particular  modifications  required 
by  the  ufes  to  which  the  ftvudures  were  to  be  applied. 

That  pait  of  the  prefent  article,  therefore,  which  em¬ 
braces  thefe  common  principles,  will  chiefly  relate  to 
the  theory  of  water  mills,  or  rather  of  water  wheels; 
becaufe,  when  the  neceffary  motion  is  given  to  the  axis 
of  the  water  wheel,  this  may  be  fet  to  the  performance 
of  any  talk  whatever. 

CL  ASS  I. 

1 .  Of  the  conducting  of  Water . 

This  is  undoubtedly  a  hufinefs  of  great  importance, 
and  makes  a  piincipal  part  of  the  practice  of  the  civil 
engineer  :  It  is  aho  a  bufinefs  fo  imperfedly  underftood, 
that  we  believe  that  very  few'  engineers  can  venture  to 
fay,  with  tolerable  precifion,  what  will  be  the  quantity 
of  water  which  his  work  will  convey,  or  what  plan  and 
dimenflons  of  conduit  will  convey  the  quantity  which 
may  be  propefed.  For  proof  of  this  we  (hall  only  refer 
our  readers  to  the  fads  mentioned  in  the  article  Ri¬ 
vers,  N°  27,  Sec. 

In  that  article  we  have  given  a  fort  of  hiftory  of  the 
progrefs  of  our  knowledge  in  hydraulics,  a  branch  of 
mechanical  philefophy  which  feems  to  have  been  entire¬ 
ly  unknown  to  the  ancients.  Even  Archimedes,  the 
author  of  almoft  all  that  we  know  in  hydrollatics,  feems 
to  have  been  entirely  ignorant  of  any  principles  by 
which  be  could  determine  the  motion  of  water.  The 
mechanical  fcience  of  the  ancients  feems  to  have  reacli- 
no  farther  than  the  dodrine  of  equilibrium  among1 
bodies  at  reft.  Guglielmini  firft  ventured  to  confider 
the  motion  of  water  in  open  canals  and  (in  rivers.  Its 
motion  in  pipes  had  been  partially  corfidered  in  de¬ 
tached  feraps  by  others,  but  not  fo  as  to  make  a  body 
of  dodrine.  Sir  Ifaac  Newton  fiift  endeavoured  to 
render  hydraulics  fufceptible  of  mathematical  demon- 
ftration  :  But  his  fundamental  propofit  on  has  not  vet 
been  freed  from  very  fericus  objedions  ;  nor  have  the 
attempts  of  his  fucceffors,  fuch  as  the  Bernoulli*,  Euler, 
D’Alembert,  and  others,  been  much  more  fuccefsful ; 
fo  that  hydraulics  may  ft  ill  be  cenfidered  as  very  im- 
perfed,  and  the  general  conclufions  which  we  are  ac- 
cuftomed:  to  receive  as  fundamental  propofitions  are  not 
much  better  than  matters  of  obfervation,  little  fupported 
by  principle,  and  therefore  requiring  the  moil  ferupu- 
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works"  ^ous.cau^on  *n  the  application  of  tliem  to  any  hitherto 
„  —  °\.  untried  cafe.  When  experiments  are  multiplied  fo  as 
to  include  as  great  a  variety  of  cafes  as  poflible  ;  and 
when  thefe  are  cleared  of  extraneous  circumiiances,  and 
properly  arranged,  we  mult  receive  the  conclufions 
drav/n  from  them  as  the  general  laws  of  hydraulics. 
The  experiments  of  the  2hbe  Boffut,  narrated  in  his  Ihj - 
drodijnamicjue ,  are  of  the  great  ell  value,  having  been 
made  in  the  cafes  of  mod  general  frequency,  and  being 
made  with  great  care.  The  greateft  fervice,  however, 
has  been  done  by  the  chevalier  Bust,  who  faw  the 
folly  of  attempting  to  deduce  an  accurate  theory  from 
any  principles  that  we  have  as  yet  learned,  and  the  ne- 
ceflity  of  adhering  to  fuch  a  theory  as  could  be  deduced 
ii om  experiment  alone,  independent  of  any  more  gene¬ 
ral  principles.  Such  a  theory  mull  be  a  juft  one,  if  the 
experiments  are  really  general,  unafFeded  by  the  parti¬ 
cular  circumftances  of  the  cafe,  and  if  the  claims  of  ex¬ 
periment  are  fufficiently  cemprehenfive  to  include  all 
t  ie  cafes  which  occur  in  the  moft  important  practical 
queftions.  Some  principle  wras  neceflary,  however,  for 
connecting  thefe  experiments.  The  fufficiency  of  this 
was  not  eai%  afeertained.  M.  Buat’s  way  of 
feaabliihing  this  was  judicious.  If  the  principle  is  ill- 
founded,  the  refults  of  its  combination  in  cafes  of  actual 
experiments  muft  be  irregular;  but  if  experiments, 
ieermngly  very  unlike,  and  in  a  v.aft  variety  of  diffimilar 
cales,  give  a  train  of  refults  which  is  extremely  regular 
and  confident,  we  may  prefume  that  the  principle,  which 
in  this  manner  harmonizes  and  reconciles  things  fo  un¬ 
like,  is  founded  in  the  nature  of  things ;  and  if  this 
pnnciple  be  fuch  as  is  agreeable  to  our  cleareft  notions 
ot  the  internal  mechanifm  of  the  motions  of  fluids,  our 
pieiuinption  approaches  to  conviction. 

Proceeding  in  this  way,  the  chevalier  Buat  has  col- 
iet.ed  a  prodigious  number  of  farts,  comprehending  al- 
tnoft  every  cafe  of  the  motion  of  fluids.  He  fir  if  claff-d 
them  according  to  their  refemblance  in  feme  one  parti- 
^l  .r’ a".d  obferved  the  differences  which  accompanied 
their  differences  in  other  circumftances;  and  by  cor.fider- 
mg  what  could  produce  thefe  differences,  he  obtained 
general  ru.es,  deduced  from  fart,  by  whi  m  thefe  dif- . 
ierences  could  be  made  to  fall  into  a  regular  feries.  He 
then  arranged  all  the  experiments  under  fome  other 

rrftT?S  °r  ^fcmblance,  and  purfued  the  fame  me- 
t  od  ,  and  by  following  this  out,  lie  has  produced  a  ge¬ 
neral  proposition,  which  applies  to  the  whole  of  this 
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numerous  lift  of  experiments  with  a  precifion  far  exceed¬ 
ing  our  utmoft  hopes.  This  proportion  is  contained  in 
N°  59.  of  the  article  Rivers,  and  is  there  offered  as 
one  ot  the  moft  valuable  refults  of  modern  fcience. 

We  muft,  however,  obferve,  that  of  this  lift  of  ex¬ 
periments  there  is  a  very  large  clafs,  which  is  not  di- 
retft,  but  requires  a  good  deal  of  reflection  to  enable  us 
to  draw  a  confident  conclufion  ;  and  this  is  in  cafes 
winch  are  very  frequent  and  important,  viz.  where  the 
declivity  is  exceedingly  fmall,  as  in  open  canals  and 
rivers.  The  experiments  were  of  the  following  forms  : 
Two  large  citterns  were  made  to  communicate  with 
each  other  by  means  of  a  pipe.  The  furfaces  of  the 
water  m  thele  citterns  ivere  made  to  differ  only  by  a 
fmall  fraction  of  an  inch  :  and  it  is  fuppofed  that  ths> 
motion  in  the  communicating  pipe  will  be  the  fame  as 
in  &  very  long  pipe,  or  an  open  canal,  having  this  very 
minute  declivity.  We  have  no  difficulty  in  admitting 
the  conclufion  ;  but  we  have  fefcn  it  contefted,  and’  it  is 
by  no  means  intuitive.  We  had  entertained  hopes  that 
this  important  cafe  would  have  been  determined  by  direct 
experiments,  which  the  writer  of  this  article  was  com- 
miftioned  to  make  by  the  Board  for  Rncouraging  Im¬ 
provements  and  Manufactures  in  Scotland :  But  the  in¬ 
firm  ftate  of  his  health  was  always  an  effectual  bar  t6 
the  accompliihment  of  this  deferable  object.  This,  how¬ 
ever,  need  not  occafion  any  helitation  in  the  adoption 
of  M.  Buat’s  general  propofition,  becaufe  the  experi¬ 
ments  which  we  are  now  criticifiug  fall  in  precifely  with 
the  general  train  of  the  reft,  and  ftioW  no  general  de¬ 
viation  which  would  indicate  a  fallacy  in  principle. 

We  apprehend  it  to  be  quite  unneceffary  to  add  much 
to  what  has  been  already  delivered  on  the  motion  of  wa¬ 
ters  in  an  open  canal.  Their  general progrejfive  mo¬ 
tion,  and  confequently  the  quantity  delivered  by  an 
aqueduct  of  any  Hope  and  dimenfion,  are  fufficiently  de¬ 
termined  ;  and  all  that  is  wanted  is  the  tables  which 
we  promifed  in  N°  65.  of  the  article  Rivers,  by  which 
any  perfon  who  underftands  common  arithmetic  mav, 
m  five  minutes  time  or  lefs,  compute  the  quantity  of 
water  which  will  be  delivered  by  the  aqueduct,  canal, 
conduit,  or  pipe  ;  for  the  theorem  in  N°  59.  of  this  ar¬ 
ticle  applies  to  them  all  without  diftinction.  We  there- 
fore  take  this  opportunity  of  inferting  thefe  tables, 
which  have  been  computed  on  purpofe  for  this  work 
with  great  labour. 
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Tasle  I.  Logarithms  of  the  Values  of  the  Numerator  of  the  FraBion  — ^  for  every  Value  of  the  Hydraulic 

\/s — 1,6 

mean  Depth  d  :  Alfo  the  Value  of  0,3  (  fd — 0,1). 
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55 
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51 
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62 
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Table  II.  Logarithms  of  the  Values  of  the  Denominator  of  the  FraSiion  ^ .  -f?.?1.)-.  f0r  every  Value  of  the  Slopes. 

'f s  — — s  -f* 1 ,6 


X. 

Log.  of 

v/T-iVi+i^ 

x. 

Log.  of 

\17—  Lv/i+M 

x. 
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X. 

Log.  of 

s. 
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X. 
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1,0 

9.7x784 

7,3 

0.20651 

45 

0.67997 
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I.OI983 
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1.39690 
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1.83142 

I, I 
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7,4 
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46 
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1 .83575 

1,2 
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7,5 
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47 

0.69135 
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5400 
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7,6 
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48 
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83c 
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5500 
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7,7 
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49 
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5600 
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r>5 
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7,8 
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5o 
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1 ,6 
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7,9 
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51 
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23c 
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*»7 
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8,0 

0.22982 

52 

0.71767 

240 

I. IO542 

870 

I.41683 

590c 

1.86022 

1,8 

9.86314 

8,r 

0.23297 

53 

0.72263 

250 

*•**553 

880 

*•4*953 

600c 

1.86404 

1,9 

9.87622 

8,2 

0.23611 

54 

0.72746 

260 

1. 12523 

890 

1.42220 

6100 

1.86778 

2,0 

9.88857 

8,3 

0.23923 

55 

0.73223 

270 

1-I3453 

900 

1.42487 

6200 

1.87146 

2,1 

9.9003 1 

8,4 

0.24229 

56 

0.73695 

280 

*•*4345 

910 

1.42746 

630c 

i-875°7 

2,2 

9*9**53 

8,5 

0.24532 

57 

°-74I55 

290 

1. 1 5204 

920 

1.43005 

6400 

1.87863 

2»3 

9.92267 

8,6 

0.24832 

58 

0.74601 

300 

1.16035 

930 

1.43263 

65  00 

1.88213 

2,4 

9-93  2 47 

8,7 

0.25128 

59 

0.75043 

310 

1.16838 

940 

*•435*5 

6600 

1.88558 

2,$ 

9.9423 1 

8,8 

0.25422 

60 

0.75481 

320 

1.17612 

950 

1.43464 

6700 

1.88898 

2,6 

9-95 1 73 

8,9 

0.25709 

61 

0.75906 

330 

1.18363 

960 

1.440 1 1 

680c 

1.89233 

2,7 

9.96085 

9,o 

0.25996 

62 

0.76328 

34° 

1. 19092 

970 

1.44254 

6900 

1.89564 

2,8 

9.96942 

9,i 

0.26281 

63 

0.76745 

350 

1.19803 

980 

1.44498 

700c 

1.89891 

2,9 

9.97818 

9,2 

0.26560 

64 

0.77151 

360 

1.20490 

990 

1 4473  7 

7100 

1.90214 

3,o 

9.98632 

9,3 

0.26839 

65 

0.78276 

37° 

1.21158 

1000 

1.44976 

7200 

1 .9053  2 

3»i 

9.99427 

9,4 

0.271 1 6 

66 

0.77945 

380 

1.21806 

7300 

1.90845 

3»2 

0.00200 

9,5 

0.27387 

67 

0.78333 

39° 

1.22435 

1 100 

1.47223 

7400 

*•9**54 

3,3 

0.00945 

9,6 

0.27656 

68 

0.78718 

400 

1.23048 

1200 

1.49269 

7500 

1.91458 

3,4 

0.01669 

9,7 

0.27921 

69 

0.79092 

410 

1.23647 

1300 

1.51148 

7600 

1  -9*757 

3  >5 

0.02373 

9,8 

0.28186 

7o 

0.76463 

420 

1.24232 

1400 

1.52885 

7700 

1.92052 

3,6 

0.03064 

9,9 

0.28450 

7* 

0.79824 

43° 

1.24805 

1500 

1.54497 

780c 

1.92344 

3,7 

Q-03733 

10, 

0.28709 

72 

0.80182 

440 

1.25360 

1600 

1.56014 

7900 

1.92632 

3*8 

0.04383 

— 

73 

0.80536 

45° 

1.25903 

1700 

1.57416 

8000 

1.92916 

3»9 

0.05015 

11 

0.31170 

74i 

0.80882 

460 

1.26433  . 

1800 

1-58747 

8 1  co 

*•93*97 

4>° 

0.05638 

12 

0.33425 

75 

0.81 23 1 

47° 

1.26951 

1900 

1.60004 

8200 

*• 93475 

4»  1 

0.06245 

*3 

0.35488 

76 

0.81571 

480 

1.27461 

2000 

1.61195 

8300 

*•93749 

4>2 

0.06839 

*4 

0.37420 

77: 

0.81908 

49° 

1  *27957 

2100 

1.62325 

840c 

1.94020 

4,3 

0.07412 

*5 

0-39235 

78 

0.82236 

500 

1.28445 

2200; 

1.63403 

850c 

1.94287 

4,4 

0.07898 

1 6 

0.40926 

79 

0.82562 

510 

1.28923 

23OO 

1.64432 

860c 

*•94551 

4,C 

0.08533 

*7 

0.42521 

80 

0.82885 

520 

1. 29391 

24OO 

1.65414 

870° 

1.9481 1 

4,6 

0.09081 

18 

0.44028 

81 

0.83206 

53° 

1.29851 

2500 

1.66358 

8800 

1.95069 

4»7 

0.09615 

*9 

0.45439 

82 

0.83525 

54° 

1.30300 

2600 

1.67261 

8900 

*•95324 

4,8 

0.10131 

20 

0.46776 

83 

°-8383J 

55° 

1.30740 

27OO 

1.68133 

9000 

1.95576 

4,9 

0.10644 

21 

0.48044 

o4 

O.84I42 

56  0 

1-3H72 

2800 

1.68971 

9100 

1.95826 

5,0 

0.11147 

22 

0.49262 

85 

O.84442 

570 

*•3*597 

29OO 

1.69780 

9200 

1.96073 

5»i 

0.11635 

23 

0.50433 

86 

O.84739 

580 

1.32015 

3000 

1-70558 

93oo 

*.96317 

5,2 

0.12108 

24 

0.51548 

87 

O.85O34 

59c 

1.32426 

3100 

I-7I3I3 

9400 

*■96559 

5,3 

0.12595 

25 

0.52621 

88 

O.O5327 

600 

1.32830 

3200 

1.72042 

95oo 

*.96797 

5,4 

0.13061 

26 

o.53656 

89 

O.85618 

610 

1.33226 

3300 

1.72750 

9600 

*-97°33 

5,f 

°.*35*9 

27 

0.54654 

90 

O.85908 

620 

1.33614 

3400 

*•73435 

9700 

1.97267 

5,6 

0.13970 

28 

0.55606 

91 

O.86189 

630 

1-33997 

3500 

1.74099 

9800 

*•97497 

5,7 

0.14410 

29 

0.56526 

92 

c.8  6463 

640 

1 -343  73 

3600 

1.74746 

9900 

1.97726 

5,8 

0.14844 

3° 

0.57415 

93 

0.86741 

650 

1-34743 

37OO 

1  -75373 

1 0000 

*.97952 

5,9 

0.15274 

3i 

0.58263 

94 

0.87017 

660 

1.35108 

3800 

1.75984 

1 1000 

2.00099 

6,c 

0.15697 

32 

0.59095 

95 

0.87286 

670 

1.35468 

39°° 

1.76578 

12000 

2.02056 

6,1 

0.16113 

33 

0.59901 

96 

0.87552 

68c 

1-35823 

4000 

1  •  7  7 1 5  9 

1300© 

2-03855 

6,2 

0.16522 

34 

0.60692 

97 

0.87818 

69c 

1.36170 

4100 

1.77725 

14000 

2.05518 

6,3 

0.16927 

35 

0.61448 

98 

0.88076 

700 

1-36513 

4200 

1.78277 

15000 

2.07065 

6,4 

0.17322 

36 

0.62180 

99 

0.88358 

710 

1.36851 

43  00 

1.78814 

16000 

2.08512 

6,5 

0.17713 

37 

0.62900 

too 

0.88593 

72c 

1.37185 

4400 

*•79339 

17000 

2.09869 

6,6 

0.18099 

38 

0.63599 

730 

1*375I3 

4500 

1.77851 

18000 

2.1 1 148 

6,7 

0.18477 

39 

0.64276 

no 

0.91014 

740 

1.37839 

460c 

1.80352 

19000 

2.12357 

6,8 

0.18854 

40 

0.64933 

120 

0.93212 

75° 

1.38157 

4700 

1.80875 

20000 

2-13503 

6,9 

©.19229 

41 

0.65571 

I30 

0.95236 

760 

1.38471 

4800 

1.81321 

21000 

2.14594 

7,0 

0.19584 

42 

0.66200 

I40 

0.97109 

770 

1.38782 

4900 

1.8 1 790 

22000 

2-*56.33 

7,1 

0. 19886 

43 

0.6681 1 

150 

0.98843 

780 

1.39089 

5000 

1.82249 

23000 

2.16624 

7, 2 

0.20298 

44 

0.67413 

ll6o 

1.00466 

790 

I-3939I 

5100 

1.82699 

24000 

2.17573 
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Table  I.  confifts  cf  three  columns. — Column  1.  en¬ 
titled  d,  contains  the  hydraulic  mean  depths  of  any  con¬ 
duit  in  inches;  This  is  fet  down  for  every  loth  of  an 
inch  in.  the  firft  10  inches,  that  the  anfwers  may  be 
more  accurately  obtained  for  pipes,  the  mean  depth  of 
which  feldom  exceeds  three  or  four  inches.  The  column 
is  continued  to  100  inches,  which  is  fully  equal  to  the 
hydraulic  mean  depth  of  any  canal. 

Column  2.  contains  the  logarithms  of  the  values  of 
V  d — 0.1,  multiplied  by  307  ;  that  is,  the  logarithm  of 

the  numerator  of  the  fraction  3°7  (  .  (n  N<> 

\/s — Vf- {-i.6 

65.  of  the  article  Rivers. 

Column  3.  contains  the  product  of  the  values  of 
d — o.  1  multiplied  by  0.3 

Table  II.  confifts  of  two  columns. — Column  1.  en¬ 
titled  j,  contains  the  denominator  of  the  fraction  exprefs- 
ing  the  (lope  or  declivity  of  any  pipe  or  canal ;  that  is, 
the  quotient  of  its  length  divided  by  the  elevation  of 
one  extremity  above  the  other.  Thus,  if  a  canal  ©f  one 
mile  in  length  be  three  feet  higher  at  one  end  than  the 

other,  then  s  is  =1760. 

3.  . 

Column  2.  contains  the  logarithms  of  the  denomina¬ 
tors  of  the  above  mentioned  fr aft  ion,  or  of  the  different 

values  of  the  quantity  s — Lhf r-f-  j  .6. 

Thefe  quantities  were  computed  true  to  the  third 
decimal  place.  Notwithftanding  this,  the  laft  figure 
in  about  a  dozen  of  the  firft  logarithms  of  each  table  is 
not  abfolutely  certain  to  the  neareft  unit.  But  this  cah- 
not  produce  an  error  of  I  in  100,000. 

"Examples  of  the  Ufe  of  thefe  Tables. 


area  of  a  circle  whofe  diameter  is  1 ),  and  divide  by 
103.4.  Oft  by  logarithms, 


Add  the  log.  of  20.08  -  -  1.30276 

log.  of  60"  -  -  1.7781 5 

log.  of  3*  or  25  -  -  2/39794 

log.  of  0.7834  -  -  9.89309 


4*37394 

Subtraft  the  log.  of  103.4  -  “  2.01431 


Remains  the  log.  of  228.8  pints 


2*35943 


Example  2U  The  canal  mentioned  in  the  article 
Rivers,  N°  63.  was  18  feet  broad  at  the  furface,  and 
7  feet  at  the  bottom.  It  was  4  feet  deep,  and  had  a 
declivity  of  4  inches  in  a  mile,  Query,  The  mean  ve¬ 
locity  ? 

1.  The  llant  fide  of  the  canal,  correfponding  to  4  feet 
deep  and  34  projection,  is  6.8  feet  ;  therefore  the  border 
touched  by  the  water  is  6.8 -f- 7 -J-6.8,  =20.6.  The 


area  is  4X 


*8  +  7 


-30  fquare  feet.  Therefore  d— 


^  ,  2=2.427  feet,  or  29.124  inches.  The  logarithm 

correfponding  to  this  in  Table  I.  is  3.21113,  and  the 
corrfeftion  for  vifeidify  from  the  third  column  of  the 
fame  Table  is  1.38. 

2.  The  flope  is  one-third  of  a  foot  in  a  mile,  or  one 
foot  in  three  miles.  Therefore  s  is  1 5.840.  The  loga¬ 
rithm  correfponding  to  this  is  2.08280. 


3.  From  3.21 1 13 
Subtraft  2.08280 


Example  1.  Water  is  brought  into  the  city  of  Edin¬ 
burgh  in  feveral  mains.  One  of  thefe  is  a  pipe  of  five 
inches  diameter.  The  length  of  the  pipe  is  14.637  feet;, 
and  the  refervoir  at  Comifton  is  44  feet  higher  than  the 
rciervoir  into  which  it  delivers  the  water  on  the  Caftle 
Hill.  Query,  The  number  of  Scotch  pints  which  this 
pipe  (hould  deliver  in  a  minute  ? 


1.  We  have  =1.25  inches.  The  logarithm 

correfponding  to  this  d,  being  nearly  the  mean  be¬ 
tween  the  logarithms  correfponding  to  1.2  and  1.3  is 
2.49472. 


2.  We  have  s—  — or  332.7.  The  logarithm 

correfponding  to  this  in  Table  II.  is  had  by  taking  pro¬ 
portional  parts  for  the  difference  between  the  logarithms 
for  j-— 330  and  r=:340,  and  is  1.18533. 


'  3.  From  2.49472 
Take  1.18533 


Remains  1.30939,  the  logarithm  of  20.385  inches. 

4.  In  column  3.  of  Table  I.  oppofite  to  dzz  1.2  and 
d—  1 .3  ate  0,3  and  0.31,  of  which  the  mean  is  0.305 
inches,  the  correftion  for  vifeidity. 

5.  Therefore  the  velocity  in  incites  per  fecond  is 
20.385 — 0.305,  or  20.08. 

6.  To  obtain  the  Scotch  pints  per  minute  (each  con¬ 
taining  103.4  c»bic  inches),  multiply  the  velocity  by 
€0,  and  this  produCt  by  5s,  and  this  by  0,7854  (the 


Remains  i.i2833=log.  of  13.438  incf.es. 

Subtraft;  for  vifeidity  1.58 

Velocity  per  fecond  -  1 11.858 

This  velocity  is  confiderably  (mailer  than  what  was 
obferved  by  Mr  Watt.  And  indeed  we  obferve,  that 
in  the  very  fmall  declivities  of  rivers  and  canals,  the  for¬ 
mula  is  a  little  different.  We  have  made  feveral  com- 
parifons  with  a  formula  which  is  effentialty  the  fame  with 
Buat’s,  and  comes  nearet  in  thefe  cafes.  Inftead  of  ta¬ 
king  the  hyperbolic  logarithm  of  ^/7-j- 1.6,  multiply 
its  common  logarithm  by  24,  or  multiply  it  by  9,  and 
divide  the  produft:  by  4  ;  and  this  procefs  is  vaftly  eafier 
than  taking  the  hyperbolic  logarithm. 

We  have  not,  however,  prefumed  to  calculate  tables 
on  the  authority  of  our  own  obfervations,  thinking  too 
refpeftfully  of  this  gentleman’s  labours  and  obfervations. 
But  this  fubjeft  will,  ere  long,  be  fully  eftabliflied  on  a 
feries  of  obfervations  on  canals  of  various  dimenfions  and 
declivities,  made  by  feveral  eminent  engineers  during  the 
execution  of  them.  Fortunately  Mr  Buat’s  formula  is 
chiefly  founded  on  obfervations  on  fmall  canals  ;  and  is 
therefore  moft  accurate  in  fuch  works  where  it  is  moft 
neceffary,  viz.  in  mill  courfes,  and  other  derivations  for 
working  machinery. 

We  now  proceed  to  take  notice  of  a  few  circum- 
ftances  which  deferve  attention,  in  the  conftruftion  of 
canals,  in  addition  to  thofe  delivered  in  the  article 
Rivers. 

When  a  canal  or  aqueduft  is  brought  off  from  a  bafon 
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Water-  cr  larger  ftream,  it  ought  always  to  be  widened  at  the 
xv c*r '  ’  entry,  if  it  is  intended  for  drawing  off  a  continued 
ftream  of  wrater  :  For  fuch  a  canal  has  a  Hope,  without 
which  it  can  have  no  current.  Suppofe  it  filled  to  a 
dead  level  to  the  farther  end  :  Take  away  the  bar,  and 
the  water  immediately  begins  to  flow'  off  at  that  end. 
But  it  is  feme  time  before  any  motion  is  perceived  at 
the  head  of  the  canal,  during  all  which  time  the  motion 
of  the  wra?eris  augmenting  in  every  part  of  the  canal  ; 
confequently  the  Hope  is  increafing  in  every  part,  this 
-  being  the  foie  caufe  of  its  ftream.  When  the  water  at 
the  entry  begins  to  move,  the  Hope  is  fcarcely  fenfible 
there  ;  but  it  fenfibly  deepens  every  moment  with  the 
increafe  of  velocity,  which  at  laft  attains  its  maximum 
relative  to  the  flope  and  dimenfions  of  the  whole  canal  ; 
and  this  regulates  the  depth  of  water  in  every  point 
down  the  ftream.  When  all  has  attained  a  date  of  per¬ 
manency,  the  flope  at  the  entry  remains  much  greater 
than  in  any  other  part  of  the  canal ;  for  this  flope  muft 
be  fuch  as  will  produce  a  velocity  fufficient  for  fupplying 
its  TRAIN". 

And  it  muft  Jae  remembered,  ■  that  the  velocity  which 
muft  be  produced  greatly  exceeds  the  mean  velocity  cor- 
refponding  to  the  train  of  the  canal.  Suppofe  that  this 
is  25  inches.  There  muft  be  a  velocity  of  30  inches  at 
the  furface,  as  appears  by  the  Table  in  the  article  Ri¬ 
vers,  N°  80.  This  muft  be  produced  by  a  real  fall  at 
the  entry. 

In  every  other  part  the  flope  is  fufficient,  if  it  merely 
ferves  to  give  the  water  (already  in  motion)  force 
enough  for  overcoming  the  fri&ion  and  other  refiftances. 
But  at  the  entry  the  w’ater  is  ftagnant,  if  in  a  bafon,  or 
it  is  moving  paft  laterally,  if  the  aqueduft  is  derived 
from  a  river  ;  and,  having  no  velocity  whatever  in  the 
dire&ion  of  the  canal,  it  muft  derive  it  from  its  Hope. 
The  water  therefore  which  has  acquired  a  permanent 
form  in  fuch  an  aquedufl,  muft  neceffarily  take  that  form 
Plate  wh5ch  ex^y  performs  the  offices  requifite  in  its  diffe- 
DLXXIII.  rent  portions.  The  furfac?  remains  horizontal  in  the 
Fig.  1.  bafon,  as  to  KC  (fig.  1.),  till  it  comes  near  the  entry 
of  the  canal  AB,  and  there  it  acquires  the  form  of  an 
undulated  curve  CDE  •,  and  then  the  ftnface  acquires 
an  uniform  flope  EF,  in  the  lower  part  of  the  canal, 
where  the  water  is  in  train. 

If  this  is  a  drain,  the  difeharge  is  much  lefs  than 
might  be  produced  by  the  fame  bed  if  this  fudden  flope 
could  be  avoided.  If  it  is  to  be  navigated,  having  only 
a  very  gentle  flope  in  its  whole  length,  this  fudden  flope 
is  a  very  great  imperfeaion,  both  by  diminifhing  the 
depth  of  water,  which  might  otherwife  be  obtained  along 
the  canal,  and  by  rendering  the  paffage  of  boats  into- 
the  bafon  very  difficult,  and  the  coming  out  very  ha¬ 
zardous. 

All  this  may  be  avoided,  and  the  velocity  at  the  en¬ 
try  may  be  kept  equal  to  that  which  forms  the*  train  of 
the  canal,  by  the  Ample  procefs  of  enlarging  the  entry. 
Suppofe  that  the  water  could  accelerate  along  the  Hopes 
of  the  canal,  as  a  heavy  body  would  do  on  a  finely  po~ 
liffied  plane.  If  we  now  make  the  width  of  the  entry 
in  its  different  parts  inverfely  proportional  to  the  fic¬ 
titious  velocities  in  thofe  parts,  it  is  plain  that  the  flope 
°f  the  furface  will  be  made  parallel  to  that  of  the  canal 
which  is  in  train.  This  will  require  a  form  fomewnat 
like  a  bell  cr  fpeaking  trumpet,  as  may  eafily  be  ffiown 
by  a  mathematical  difeuffion.  It  would,  however,  be 
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fo  much  evafated  at  the  bafon  as  to  occupy  much  room,  Water- 
and  it  would  be  very  expenfive  to  make  fuch  an  exca-  uork- 
vation.  But  we  may,  at  a  very  moderate  expence  of 
money  and  room,  make  the  increale  cf  velocity  at  the 
entry  almoft  infenfible.  This  ftiould  always  be  done, 
and  it  is  not  all  expence :  for  if  it  be  not  d~ne,  the  wa¬ 
ter  will  undermine  the  banks  on  each  fide,  becaufe  it  is 
moving  very  fwiftly,  and  will  make  an  excavation  for 
itfelf,  leaving  all  the  mud  in  the  canal  below.  We 
may  obferve  this  enlargement  at  the  entry  of  all  natural 
derivations  from  a  bafon  or  lake.  It  is  a  very  inftruc- 
tive  experiment,  to  fill  up  this  enlargement,  continuing 
the  parallel  fides  of  the  drain  quite  to  the.  fide  of  the 
lake.  We  fhall  immediately  obfeive  the  water  grow 
fhallow er  in  the  drain,  and  its  performance  will  diniinifh, 
Suppofing  the  ditch  carried  on  with  parallel  fides  quite 
to  the  fide  of  the  bafon,  if  we  build  two  walls  or  dykes 
fi.om  the  extremities  of  thofe  fides,  bending  outwards 
with  a  proper  curvature  (and  this  will  often  be  lefs  coft- 
ly  than  widening  the  drain),  the  difeharge  will  be  great¬ 
ly  increafed.  We  have  feen  inftances  where  it  was  nearly 
doubled. 

The  enlargement  at  the  mouths  of  rivers  Is  generally 
owing  to  the  fame  caufe.  The  tide  of  flood  up  the  ri¬ 
ver  produces  a  fuperficial  flope  oppofite  to  that  of  the 
river,  and  this  widens  the  mouth.  This  is  moil  re¬ 
markable  when  the  tides  are  high,  and  the  river  has  lit¬ 
tle  flope. 

After  this  great  fall  at  the  entry  of  the  canal,  in 
which  all  the  filaments  are  much  accelerated,  and  the 
inferior  ones  moft  of  all,  Brings  take  a  contrary  turn. 

The  water,  by  rubbing  onUie  bottom  and  the  fides,  is 
retarded  ;  and  therefore  the  fe£Hon  muft,  from  being 
fhallow,  become  a  little  deeper,  and  the  furface  will  be 
convex  for  fome  diftance  till  all  comes  into  train.  When 
this  is  eftablifhed,  the  filaments  nearefl  the  bottom  and 
fide  are  moving  floweft,  and  the  furface  (in  the  middle 
efpeckdly)  retains  the  greateft  velocity,  gliding  over  the 
reft.  The  velocity  in  the  canal,  and  the  depth  of  the 
fedlion,  adjuft  themfelves  in  fuch  a  manner  that  the  dif¬ 
ference  between  the  furface  of  the  bafon  and  the  furface 
of  the  uniform  feffion  of  the  canal  correfponds  exactly 
to  the  velocity.  Thus,  if  this  be  obferved  to  be  two 
feet  in  a  fecond,  the  difference  of  height  will  be  Aufis 
of  an  inch.  1  6 

All  the  pra&ical  nueftions  that  are  of  confiderabk  im¬ 
portance  refpe&ing  the  motion  of  water  in  aquedufh, 
may  be  eafily,  though  not  elegantly,  folved  by  means  .ff 
the  tables. 

But  it  is  to  be  remembered,  that  thefe  tables  relate 
only  to  uniform  motion,  that  is,  to  water  that  is  in  train, 
and  where  the  velocity  fuffers  no  change  by  lengthening 
the  conduit,  provided  the  flope  remain  the  fame.  It  is 
much  more  difficult  to  determine  what  will  be  the  velo- 
city,  Stc.  in  a  canal  of  which  nothing  is  given  but  the 
form,  and  flope,  and  depth  of  the  entry,  without  faying 
bow  deep  the  water  runs  in  it.  And  it  is  here  that  the 
common  do&rines  of  hydraulics  are  moft  in  fault,  and 
unable  to  teach  us  how  deep  the  water  will  run  in  a  ca¬ 
nal,  though  the  depth  of  the  bafon  at  the  entry  be  per- 
fe<%  known.  Between  the  part  of  the  canal  which 
is  in  train  and  the  bafon,  there  is  an  interval  where  the 
water  is  in  a  ffate  of  acceleration,  and  is  afterwards  re¬ 
tarded. 

1  he  determination  of  the  motions  in  this  interval  is 

exceedingly 
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exceedingly  difficult,  even  in  a  re&angular  canal.  It 
was  one  great  aim  of  M.  Buat’s  experiments  to  afcertain 
~  tills  by  meafuring  accurately  the  depth  of  the  water. 
But  he  found  that  when  the  Hope  was  but  a  very  few 
inches  in  the  whole  length  of  his  canal,  it  was  not  in 
train  for  want  of  greater  length  \  and  when  the  Hope 
was  ffill  lefs,  the  fmall  fra&ions  of  an  inch,  by  which 
he  w^as  to  judge  of  the  variations  of  depth,  could  not  be 
meafured  with  fufficient  accuracy.  It  would  be  a  moft 
defirable  point  to  determine  the  length  of  a  canal,  whofe 
Hope  and  other  dimenffons  are  given,  which  will  bring 
it  into  train  ;  and  what  is  the  ratio  which  will  then  ob¬ 
tain  between  the  depth  at  the  entry  and  the  depth  which 
will  be  maintained.  Till  this  be  done,  the  engineer 
cannot  afcertain  by  a  direct  procefs  wThat  quantity  of 
water  will  be  drawn  off  from  a  refervoir  by  a  given 
canal.  But  as  yet  this  is  out  of  our  reach.  Experi¬ 
ments,  however,  are  in  view  which  will  promote  the  in- 
veftigation. 

But  this  and  fimilar  queffions  are  of  fuch  importance, 
that  we  cannot  be  faid  to  have  improved  hydraulics,  un- 
lefs  we  can  give  a  tolerably  precife  anfvver.  This  we 
can  do  by  a  fort  of  retrograde  procefs,  proceeding  on 
the  principles  of  uniform  motion  eftabliffied  by  the  Che¬ 
valier  Buat.  We  may  fuppofe  a  train  maintained  in  the 
canal,  and  then  examine  whether  this  train  can  be  pro¬ 
duced  by  any  fall  that  is  poffible  at  the  entry.  If  it  can, 
we  may  be  certain  that  it  is  fo  produced,  and  our  pro¬ 
blem  is  folved. 

We  (ball  now  point  out  the  methods  of  anfwering 
forne  chief  queffions  of  this  kind. 

^uejl.  1 .  Given  the  flope  s  and  the  breadth  w  of  a 
canal,  and  the  height  H  of  the  furface  of  the  water  in 
the  bafon  above  the  bottom  of  the  entry  *,  to  find  the 
depth  h  and  velocity  V  of  the  ftream,  and  the  quantity 
of  water  O  which  is  difcharged  ? 

The  chief  difficulty  is  to  find  the  depth  of  the  ftream 
where  it  is  in  train.  For  this  end,  we  may  fimplify  the 
hydraulic  theorem  of  uniform  motion  in  N°  co.  of  the 

a/S  ’ 

velocity  (in  inches)  acquired  in  a  fecond  by  fall¬ 
ing,  d  is  the  hydraulic  mean  depth,  and  yj  S  Hands  for 
S — L  >^/S-}-i.6  N  is  a  number  to  be  fixed  by  ex¬ 

periment  (fee  River,  N°  53.)  depending  on  the  con¬ 
traction  or  obft  ru&ion  fuftained  at  the  entry  of  the 
canal,  and  it  may  in  moft  common  cafes  be  taken  =244  ; 
fo  that  sj  may  be  fomewhat  lefs  than  307.  To 
find  it,  we  may  begin  by  taking  for  our  depth  of  ftream 
a  quantity  h ,  fomewhat  fmaller  than  H  the  height  of 
the  furface  of  the  bafon  above  the  bottom  of  the  canal. 
With  this  depth,  and  the  known  width  w  of  the  canal, 
we  can  find  the  hydraulic  depth  d (See  Rivers,  N°  48). 
Then  with  d  and  the  flope  find  V  by  the  Table  : 

make  this  This  gives  ^ /  N  g=r—^^. 

\f  o  a '  d 

This  value  of  N  g  is  fufficiently  exaCt  3  for  a  fmall  error 
depth  hardly  affeCts  the  hydraulic  mean  depth. 

After  this  preparation,  the  expreflion  of  the  mean  ve- 
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where  g  is  the 
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height  which  will  produce  this  velocity  is  ^  ^ 

Now  this  is  the  (tape  at  the  entry  of  the  canal  which 
produces  the  velocity  that  is  afterwards  maintained 
againft  the  obftru&ions  by  the  flope  of  the  canal.  It 
is  therefore  r=H — h .  Hence  we  deduce 
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If  there  be  no  contraction  at  the  entry,  £==:G  and 

9  __  1 

2  G  2 

Having  thus  obtained  the  depth  h  of  the  ftream,  we 
obtain  the  quantity  of  water  by  combining  this  with  the 
width  w  and  the  velocity  V. 

But  as  this  was  but  an  approximation,  it  is  neceffary 
to  examine  wThether  the  velocity  V  be  poffible.  This  is 
very  eafy.  It  muff:  be  produced  by  the  fall  H — h .  We 
(hall  have  no  occafion  for  any  correction  of  our  fir  ft  af- 
fumption,  if  h  has  not  been  extravagantly  erroneous,  be- 
caufe  a  fmall  miftake  in  h  produces  almoft  the  fame  va¬ 
riation  in  d .  The  teft  of  accuracy,  however,  is,  that 
k,  together  with  the  height  which  will  produce  the  ve¬ 
locity  V,  muft  make  up  the  whole  height  H.  Affum- 
ing  h  too  fmall,  leaves  H — h  too  great,  and  will  give  a 
fmall  velocity  V,  which  requires  a  fmall  value  of  H — h . 
The  error  of  H — h  therefore  is  always  greater  than 
the  error  we  have  committed  in  our  firft  affumption. 
Therefore  when  this  error  of  H — h  is  but  a  trifle,  fuck 
as  one-fourth  of  an  inch,  we  may  reft  fatisfied  with  our 
anfwer. 

Perhaps  the  eafieft  procefs  may  be  the  following  : 
Suppofe  the  whole  ftream  in  train  to  have  the  depth  H. 
The  velocity  V  obtained  for  this  depth  and  flope  by  the 
Table  requires  a  certain  productive  height  u .  Make 
a/H  :  HzrH  :  h ,  and  h  will  be  exceedingly  near 
the  ’■ruth.  The  reafon  li  obvious. 

2.  Given  the  difcharge  (or  quantity  to  be  fur- 
niftied  in  a  fecond)  £) ,  the  height  H  of  the  bafon  above 
the  bottom  of  the  canal,  and  the  flope  *,  to  find  the  di- 
menfions  of  the  canal  ? 

Let  x  and  y  be  the  depth  and  mean  width.  It  is 
plain  that  the  equation  =  sj  2  G  y/H — x  will  give 

a  value  of  y  in  terms  of  x.  Compare  this  with  the  va- 

Q  a/ 1 sTg 

lue  of  y  obtained  from  the  equation  — = 


This  will  give  an  equation  containing 

only  x  and  known  quantities.  But  it  will  be  very  com¬ 
plicated,  and  we  muft  have  recourfe  to  an  approxima¬ 
tion.  This  will  be  beft  undeiftood  in  the  form  of  an 
example. 

Suppofe  the  depth  at  the  entry  to  be  18  inches,  and 
the  flope  ToVo*  ^et  1 200  cubic  feet  of  water  per  mi¬ 
nute  be  the  quantity  of  water  to  be  drawn  off,  for  work¬ 
ing  machinery  or  any  other  purpofe  \  and  let  the  canal 

he 
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-  be  fuppofed  of  the  beft  form,  recommended  in  N°  69. 

•  of  the  article  River,  where  the  bafe  of  the  Hoping  fide 
is  four-thirds  of  the  height. 

V* 

The  flighted  confideration  will  ftiow  us  that  if - 

744 

be  taken  for  the  height  producing  the  velocity,  it  can¬ 
not  exceed  3  inches,  nor  be  lefs  than  1.  Suppofe  it 
=  2,  and  therefore  the  depth  of  the  ftream  in  the  canal 
to  be  16  inches  $  find  the  mean  width  of  the  canal  by 

the  equation  w=— - - - — ,  in  which  Q 


] 
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is  20  cubic  feet  (the  60th  part  of  1 200),  \/S  is  = 
28.153,  =\/Tooo — L^/iooo-f-i.6,  and//=i6.  This 
gives  00:1:5.52  feet.  The  feftion  n—"]. 36  feet,  and 
V=t32.6  inches.  This  requires  a  fall  of  1.52  inches  in- 
ftead  of  2  inches.  Take  this  from  18,  and  there  re¬ 
mains  16.48,  which  we  fhall  find  not  to  differ  one- 
tenth  of  an  inch  from  the  exaft  depth  which  the  water 
will  acquire  and  maintain.  We  may  therefore  be  fatis- 
fied  with  affuming  5.36  feet  as  the  mean  width,  and 
3.53  feet  for  the  width  at  the  bottom. 

This  approximation  proceeds  on  this  confideration, 
that  when  the  width  diminilhes  by  a  fmall  quantity,  and 
in  the  fame  proportion  that  the  depth  increafes,  the  hy¬ 
draulic  mean  depth  remains  the  fame,  and  therefore  the 
velocity  alfo  remains,  and  the  quantity  difcharged  chan¬ 
ges  in  the  exaft  proportion  of  the  feftion.  Any  minute 
error  which  may  refult  from  this  fuppofition,  may  be 
correfted  by  increafing  the  fall  producing  the  velocity, 
in  the  proportion  of  the  firft  hydraulic  mean  depth  to 
the  mean  depth  correfponding  to  the  new  dimenfions 
found  for  the  canal.  It  will  now  become  1.53,  and  V 
will  be  32.72,  and  the  depth  will  be  16.47.  The 
quantity  difcharged  being  divided  by  V,  will  give  the 
feftion  =7.333  feet,  from  which,  and  the  new  depth, 
we  obtain  5.344  for  the  width. 

This  and  the  foregoing  are  the  mod  common  quef- 
tions  propofed  to  an  engineer.  We  afferted  with  forae 
confidence  that  few  of  the  profeflion  are  able  to  anfwer 
them  with  tolerable  precifion.  We  cannot  offend  the 
profeffional  gentlemen  by  this,  when  we  inform  them 
that  the  Academy  of  Sciences  at  Paris  were  occupied 
-during  feveral  months  with  an  examination  of  a  plan 
propofed  by  M.  Parcieux,  for  bringing  the  waters  of 
the  Yvette  into  Paris  $  and  after  the  mod  mature  con¬ 
fideration,  gave  in  a  report  of  the  quantity  of  W'ater 
which  M.  De  Parcieux’s  aqueduft  would  yield,  and 
that  their  report  has  been  found  erroneous  in  the  pro¬ 
portion  of  at  leaft  2  to  5  :  For  the  waters  have  been 
brought  in,  and  exceed  the  report  in  this  proportion. 
Indeed  long  after  the  giving  in  the  report,  M.  Perro- 
net,  the  moll  celebrated  engineer  in  France,  affirmed 
that  the  dimenfions  propofed  were  much  greater  than 
were  neceffary,  and  faid  that  an  aqueduct  of  5—  feet 
wnde,  and  3-J  deep  with  a  flope  of  15  inches  in  a  thou- 
fand  fathoms,  would  have  a  velocity  of  12  or  13  inches 
per  fecond,  which  would  bring  in  all  the  water  furnilh- 
ed  by  the  propofed  fources.  The  great  diminution  of 
expence  occafioned  by  the  alteration  encouraged  the 
community  to  undertake  the  work.  It  was  accordingly 
begun,  and  a  part  executed.  The  water  was  found  to 
run  with  a  velocity  of  near  19  inches  when  it  was  34- 
feet  deep.  M.  Perronet  founded  his  computation  on 
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his  own  experience  alone,  acknowledging  that  he  had 
no  theory  to  inftruft  him.  The  work  was  carried  no 
farther,  it  being  found  that  the  city  could  be  fupplied 
at  a  much  fmaller  expence  by  fleam  engines  erefted  by 
Boulton  and  Watt.  But  the  fafts  which  occurred  in 
the  partial  execution  of  the  aqueduft  are  very  valuable# 
If  M.  Perronet’s  aqueduft  be  examined  by  our  general 
formula,  s  will  be  found  =-3ri5%^.,  and  d~\ 8.72,  from 
which  we  deduce  the  velocity  =  i8y,  agreeing  with  the 
obfervation  with  aflonifliing  precifion. 

The  experiments  at  Turin  by  Michaelotti  on  canals 
were  very  numerous,  but  complicated  with  many  cir- 
cumftances  which  would  render  the  difcuflion  too  long 
for  this  place.  When  cleared  of  thefe  circumftances, 
which  we  have  done  with  fcrupulous  care,  they  are  alfo 
abundantly  conformable  to  our  theory  of  the  uniform 
motion  of  running  waters.  But  to  return  to  our  fub- 
jeft  : 

Should  it  be  required  to  bring  off  at  once  from  the 
balon  a  mill  courle,  having  a  determined  velocity  for 
driving  an  underfliot  wheel,  the  problem  becomes  eafier, 
becaufe  the  velocity  and  flope  combined  determine  the 
hydraulic  mean  depth  at  once  j  and  the  depth  of  the 
ftream  will  be  had  by  means  of  the  height  which  muft 
be  taken  for  the  whole  depth  at  the  entry,  in  order  tor 
produce  the  required  velocity. 

In  like  manner,  having  given  the  quantity  to  be  dif¬ 
charged,  and  the  velocity  and  the  depth  at  the  entry, 
we  can  find  the  other  dimenfions  of  the  channel  j  and 
the  mean  depth  being  found,  we  can  determine  the 
flope. 

When  the  flope  of  a  canal  is  very  fmall,  fo  that  the 
depth  of  the  uniform  ftream  differs  but  a  little  from  that 
at  the  entry,  the  quantity  difcharged  is  but  fmall.  But 
a  great  velocity,  requiring  a  great  fall  at  the  entry, 
produces  a  great  diminution  of  depth,  and  therefore  it 
may  not  compenfate  for  this  diminution,  and  the  quan¬ 
tity  difcharged  may  be  fmaller.  Improbable  as  this  may 
appear,  it  is  not  demonftrably  falfe  j  and  hence  we  may 
fee  the  propriety  of  the  following 

^uejlion  3.  Given  the  depth  H  at  the  entry  of  a 
reftangular  canal,  and  alfo  its  width  w ;  required  the 
flope,  depth,  and  velocity  which  will  produce  the  great- 
eft  poflible  difeharge  ? 

Let  x  be  the  unknown  depth  of  the  ftream.  H — x 
is  the  produftive  fall,  and  the  velocity  is  >y/  2  G 
>/H — x.  This  multiplied  by  w  x  will  give  the  quan¬ 
tity  difcharged.  Therefore  wx  1^/2  G  ^/H — x  muft 
be  made  a  maximum.  The  common  procefs  for  this 
will  give  the  equation,  2  H=3  x,  or  ar=|H.  The  mean 
velocity  will  be  2  G,  yH  5  the  feftion  will  be 
y<u/H,  and  the  difeharge  „J 2  GtoHy^  H,  and 

d — With  thefe  data  the  flope  is  eafily  had 
by  the  formula  for  uniform  motion. 

If  the  canal  is  of  the  trapezoidal  form,  the  inveftiga- 
tion  is  more  troublefome,  and  requires  the  refolution  of 
a  cubic  equation. 

It  may  appear  ftrange  that  increafing  the  flope  of  a 
canal  beyond  the  quantity  determined  by  this  problem 
can  diminifh  the  quantity  of  water  conveyed.  But  one 
of  thefe  two  things  muft  happen  ;  either  the  motion  will 
not  acquire  uniformity  in  fuch  a  canal  for  want  of 
4  O  lengtb* 


WAT 


Water¬ 

works. 


WAT  [  658  ] 


length,  or  the  difcharge  muft  diffiinifh.  Suppcfing, 
however,  that  it  could  augment,  we  can  judge  how  far 
this  can  go.  Let  us  take  the  extreme  cafe  by  making 
the  canal  vertical.  In  this  cafe  it  becomes  a  Ample 
weir  or  wafteboard.  Now  the  difcharge  of  a  wafte- 

board  is -|x/2  G  w  (h* — (Jrhy1.  The  maximum  de¬ 
termined  by  the  preceding  problem  is  to  that  of  the 

tvafleboard  of  the  fame  dimenfions  as  H^/jH  :  H2 — 

(4Hr,  ot  as  H  ViH  :  =5773  : 

6465,  nearly  =  9  :  10. 

Having  given  the  dimenfions  and  flope  of  a  canal, 
*we  can  difeover  the  relation  between  its  expenditure  and 
the  time  \  or  we  can  tell  how  much  it  will  fink  the  fur- 
face  of  a  pond  in  24  hours,  and  the  gradual  progrefs  of 
this  effect  \  and  this  might  be  made  the  fubjedl  of  a 
particular  problem.  But  it  is  complicated  and  difficult. 
In  cafes  where  this  is  an  interefting  objedt,  we  may 
folve  the  queftion  with  fufficient  accuracy,  by  calculat¬ 
ing  the  expenditure  at  the  beginning,  fuppofing  the  ba- 
fon  kept  full.  Then  from  the  known  area  of  the  pond, 
we  can  tell  in  what  time  this  expenditure  will  fink  an 
inch  \  do  the  fame  on  the  fuppofition  that  the  water  is 
cne-third  lower,  and  that  it  is  two- thirds  lower  (noti¬ 
cing  the  contrailion  of  the  furface  of  the  pond  occafion- 
ed  by  this  abftra&ion  of  its  waters).  Thus  we  ffiall  ob¬ 
tain  three  rates  of  diminution,  from  which  we  can  ea- 
fily  deduce  the  defired  relation  between  the  expenditure 
and  the  time. 

Aquedu&s  derived  from  a  bafon  or  river  are  com¬ 
monly  furni filed  with  a  fluice  at  the  entry.  This  chan¬ 
ges  exceedingly  the  flate  of  things.  The  flope  of  the 
canal  may  be  precifely  fuch  as  wall  maintain  the  mean 
velocity  of  the  water  which  pafies  under  the  fluice  :  in 
which  cafe  the  depth  of  the  flream  is  equal  to  that  of 
the  fluice,  and  the  velocity  is  produced  at  once  by  the 
head  of  water  above  it.  But  if  the  flope  is  lefs  than 
this,  the  velocity  of  the  iffuing  water  is  diminifhed,  and 
the  water  muft  rife  in  the  canal.  This  muft  check  the 
efflux  at  the  fluice,  and  the  water  wall  be  as  it  were 
ftagnant  above  what  comes  through  below  it.  It  is  ex¬ 
tremely  difficult  to  determine  at  what  precife  flope  the 
water  will  begin  to  check  the  efflux.  The  contraction 
at  the  lower  edge  of  the  board  hinders  the  water  from 
attaining  at  once  the  whole  depth  which  it  acquires  af¬ 
terwards.  when  its  velocity  diminifhes  by  the  obftruc- 
tions.  While  the  regorging  which  thefe  obftru&ions 
occafion  does  not  reach  back  to  the  fluice,  the  efflux  is 
not  affe&ed  by  it. — Even  wffien  it  does  reach  to  the 
fluice,  there  will  be  a  lefs  depth  immediately  behind  it 
than  farther  down  the  canal,  where  it  is  in  train  *,  be- 
caufe  the  fwift  moving  water  which  is  next  the  bottom 
drags  with  it  the  regorged  water  which  lies  on  it  :  but 
the  canal  muft  be  rapid  to  make  this  difference  of  depth 
fenfihle.  In  ordinary  canals,  with  iffoderate  flopes  and 
velocities,  the  velocity  at  the  fluice  may  be  fafely  taken 
as  if  it  were  that  wffiich  correfponds  to  the  difference  of 
d^tks  above  and  below  the  fluice,  where  both  were  in 
train. 

Let  therefore  H  be  the  depth  above  the  fluice,  and  h 
the  depth  in  the  canal.  Let  e  be  the  elevation  of  the 
flivee  above  the  foie,  and  let  b  be  its  breadth.  The 
difcharge  will  be  eb+jYi — k  2  G  for  the  fluice,  and 


w  h 


for  the  canal.  Thefe  muft  be 


-y/  J*  W  -j-  2  //  U 

the  fame.  This  gives  the  equation  eb  ^/H — h  2  G 

=z  w  h  J — containing  the  folution  of 

a/  s  w  -f-  2  h  0 

all  the  queftions  wffiich  can  be  propofed.  The  only  un¬ 
certainty  is  in  the  quantity  G,  which  expreffes  the  velo¬ 
city  competent  to  the  paffage  of  the  water  through  the 
orifice,  circumftanced  as  it  is,  namely,  fubjedled  to  con¬ 
traction.  This  may  be  regulated  by  a  proper  form  gi¬ 
ven  to  the  entry  into  this  oiifice.  The  contraClion  may 
be  almoft  annihilated  by  making  the  mafonry  of  a  cy¬ 
cloidal  form  on  both  fides,  and  alfo  at  the  lower  edge 
of  the  fluice-board,  fo  as  to  give  the  orifice  a  form  re- 
fembling  fig.  5.  D,  in  the  article  Rivers.  If  the  fluice 
is  thin  in  the  face  of  a  bafon,  the  contraction  will  reduce 
2  G  to  296.  If  the  fluice  be  as  wide  as  the  canal,  2  G 
will  be  nearly  500. 

Queftion  4.  Given  the  head  of  water  in  the  bafon  H, 
the  breadth  b ,  and  elevation  e  of  the  fluice,  and  the 
breadth  w  and  flope  £  of  the  canal,  to  find  the  depth  h 
of  the  ftream,  the  velocity,  and  the  difcharge  ? 

We  muft  (as  in  Quefiion  2.)  make  a  firft  fuppoflticn 
for  //,  in  order  to  find  the  proper  value  of  d.  Then  the 

equation  e  b  a^/H — h  2  G  m  w  h  gives  h  rr 


Water¬ 

works. 


GeH's  /G  e>  b's  H  ,  .  Tf  .. 
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lue  fhall  differ  conftderably  from  the  one  which  we  af- 
fumed  in  order  to  begin  the  computation,  make  ufe  of 
it  for  obtaining  a  new  value  of  dy  and  repeat  the  opera¬ 
tion.  We  fhall  rarely  be  obliged  to  perform  a  third 
operation. 

The  following  is  of  frequent  ufe  : 

^ueJHon  5.  Given  the  dimenfions  and  the  flope,  with 
the  velocity  and  difcharge  of  a  river  in  its  ordinary 
Rate,  required  the  area  or  fe&ion  of  the  fluice  wffiich 
will  raife  the  waters  to  a  certain  height,  ftill  allowing 
the  fame  quantity  of  water  to  pafs  through  ?  Such  an 
operation  may  render  the  rivers  navigable  for  fmall  craft 
or  rafts  above  the  fluice. 

The  problem  is  reduced  to  the  determination  of  the 
flze  of  orifice  wffiich  will  difcharge  this  water  with  a  ve¬ 
locity  competent  to  the  height  to  which  the  river  is  to 
be  raifed  \  only  we  muft  take  into  confideration  the  ve¬ 
locity  of  the  water  above  the  fluice,  confldering  it  as 
produced  by  a  fall  which  makes  a  part  of  the  height 
produ&ive  of  the  whole  velocity  at  the  fluice.  There¬ 
fore  H,  in  our  inveftigation,  muft  confift  of  the  height 
to  wffiich  we  mean  to  raife  the  waters,  and  the  height 
which  will  produce  the  velocity  with  wffiich  the  waters 
approach  the  fluice  :  //,  or  the  depth  of  the  ftream,  is 
the  ordinary  depth  of  the  river.  Then  (uflr.g  the  for- 

r  „  ,  ,  w  /is/Wfd, 

mer  fymbols)  we  have  eb  - — ~  «?■=.—  ,  zr 

:  *j2Gs(U—h) 

_ Q_ _ 

V'aGCH— h)‘ 

If  the  area  of  the  fluice  is  known,  and  w’e  w*ou1d 
learn  the  height  to  wffiich  it  will  raife  the  river,  we  have 
Q* 

H — h  zr  -  f°r  the  expreflion  of  the  rife  of  the 

2  G  e 


water 
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Water*  water  above  its  ordinary  level.  But  from  this  we  mull 
works.  take  the  height  which  would  produce  the  velocity  of 
j.]le  rjver  •  f0  that  if  the  fluice  were  as  wide  as  the  river, 
and  were  raifed  to  the  ordinary  furface  of  the  water? 

Q  —  ?  vv  hich  expreffes  the  height  that  produces  the 
2  G  e*  L>*' 

velocity  under  the  duice,  mud  be  equal  to  the  depth  of 
the  river,  and  H— h  will  be  =0. 

The  performance  of  aqueduct  drains  is  a  very  import¬ 
ant  thing,  and  merits  our  attention  in  this  place.  While 
the  art  of  managing  waters,  and  of  conducting  them  fo 
as  to  anfwer  our  demands,  rendeis  us  very  important 
fervice  by  embellidiing  our  habitations,  or  promoting 
our  commercial  intercourfe,  the  art  of  draining  creates 
as  it  were  new  riches,  fertilizing  traCts  of  bog  or  marfh, 
which  was  not  only  ufelefs,  but  hurtful  by  its  unwhole- 
fume  exhalations,  and  converting  them  into  rich  paf- 
tures  and  gay  meadows.  A  wild  country,  occupied  by 
marbles  wnich  are  inacceffible  to  herds  or  flocks,  and 
ferve  only  for  the  haunts  of  water-fowls,  or  the  retreat 
of  a  few  poor  fifhermen,  when  once  it  is  freed  from  the 
waters  in  which  it  is  drowned,  opens  its  lap  to  receive 
the  mod  precious  feeds,  is  foon  clothed  in  the  riched 
garb,  gives  life  and  abundance  to  numerous  herds,  and 
never  fails  to  become  the  delight  of  the  indudrious  cul¬ 
tivator  who  has  enfranchifed  it,  and  is  attached  to  it  by 
the  labour  which  it  cod  him.  In  return,  it  procures 
him  abundance,  and  fupplies  him  with  the  means  of 
daily  augmenting  its  fertility.  No  fpecies  of  agricul¬ 
ture  exhibits  fuch  long-continued  and  progreflive  im¬ 
provement.  New  families  flock  to  the  fpot,  and  there 
multiply  j  and  there  nature  feems  the  more  eager  to  re¬ 
pay  their  labours,  in  proportion  as  die  has  been  obliged, 
againd  her  will,  to  keep  her  treafures  locked,  up  for  a 
longer  time,  chilled  by  the  waters.  The  countries 
newly  inhabited  by  the  human  race,  as  is  a  great  part 
of  America,  efpecially  to  the  fouthward,  are  dill  co¬ 
vered  to  a  great  extent  with  marfties  and  lakes  ;  and 
they  would  long  remain  in  this  condition,  if  population, 
daily  making  new  advances,  did  not  increafe  indudry, 
by  multiplying  the  cultivating  hands,  at  the  fame  time 
that  it  increafes  their  ivants.  The  Author  of  this  beau¬ 
tiful  world  has  at  the  beginning  formed  the  great  maf- 
fes  of  mountain,  has  fcooped  out  the  dales  and  doping 
hills,  has  traced  out  the  courfes,  and  even  formed  the 
beds  of  the  rivers  :  but  he  has  left  to  man  the  care  of 
making  his  place  of  abode,  and  the  field  which  mud 
feed  him,  dry  and  comfortable.  For  this  talk  is  not  be¬ 
yond  his  powers,  as  the  others  are.  Nay,  by  having 
this  given  to  him  in  charge,  he  is  richly  repaid  for  his 
labour  by  the  very  date  in  which  he  finds  thofe  coun¬ 
tries  into  which  he  penetrates  for  the  fird  time.  Being 
covered  with  lakes  and  foreds,  the  juices  of  the  foil  are 
kept  for  him  as  it  were  in  referve.  The  air,  the  burn¬ 
ing  heat  of  the  fun,  and  the  continual  wafhing  of  rains, 
would  have  combined  to  expend  and  diflipate  their  ve¬ 
getative  powers,  had  the  fields  been  expofed  in  the  fame 
decree  to  their  a&ion  as  the  inhabited  ahd  cultivated 
countries,  the  mod  fertile  moulds  of  which  are  long 
fince  lodged  in  the  bottom  of  the  ocean.  All  this  would 
have  been  completely  lod  through  the  whole  extent  of 
South  America,  had  it  not  been  protected  by  the  fo¬ 
reds  which  man  mud  cut  down,  by  the  rank  herbage 
which  he  mud  burn^  and  by  the  marfh  and  bog  which 


he  mud  dedroy  by  draining.  Let  not  ungrateful  man  Water- 
complain  of  this.  It  is  his  duty  to  take  on  himfeli  the  wor^s' 
talk  of  opening  up  treafures,  prefer ved  on  purpofe  for 
him  with  fo  much  judgement  and  care.  If  he  has  did 
cernment  and  fenfibility,  he  will  even  thank  the  Author 
of  all  good,  who  has  thus  hufbanded  them  for  his  ufe. 

He  will  co-operate  with  his  beneficent  views,  and  will 
be  careful  not  to  proceed  by  wantonly  fnatching  at  pre- 
fent  any  partial  good,  and  by  picking  out  what  is  molt 
eafily  got  at,  regardlefs  of  him  who  is  to  come  after¬ 
wards  to  uncover  and  extract  the  remaining  riches  of 
the  ground.  A  wiie  adminidration  of  fuch  a  country 
will  think  it  their  duty  to  leave  a  jud  (hare  of  this  inhe¬ 
ritance  to  their  defendants,  who  are  entitled  to  expert 
it  as  the  lad  legatees.  National  plans  of  cultivation 
fhould  be  formed  on  this  principle,  that  the  deps  taken 
by  the  prefent  cultivators  for  realizing  part  of  the  riches 
of  the  infant  country  (hall  not  obdruft  the  works  which 
will  afterwards  be  neceffary  for  alfo  obtaining  the  re¬ 
mainder.  This  is  carefully  attended  to  in  Holland  and 
in  China.  No  man  is  allowed  to  conduft  the  drains,  by 
which  he  recovers  a  piece  of  marfh,  in  fuch  a  way  as  to 
render  it  much  more  difficult  for  a  neighbour,  or  even 
for  his  own  fuccedor,  to  drain  another  piece,  although 
it  may  at  prefent  be  quite  inacceffiblc.  There  remains 
in  the  middle  of  the  mod  cultivated  countries  many 
marffies,  which  indudry  has  not  yet  attempted  to  drain, 
and  where  the  legifiature  has  not  been  at  pains  to  pre¬ 
vent  many  little  abufes  which  have  produced  elevations 
in  the  beds  of  rivers,  and  rendered  the  complete  drain¬ 
ing  of  feme  fpots  impoffible.  Adminidration  fliould  at¬ 
tend  to  fuch  things,  becaufe  their  confequences  are 
great.  The  fciences  and  arts,  by  which  alone  thefe  dif¬ 
ficult  and  codly  jobs  can  be  performed,  fhould  be  pro¬ 
tected,  encouraged,  and  cheriffied.  It  is  only  from 
fcience  that  we  can  obtain  principles  to  direCt  thefe 
arts.  The  problem  of  draining  canals  is  one  of  the 
mod  important,  and  yet  lias  hardly  ever  occupied  the 
attention  of  the  hydraulic  fpeculatid.  We  apprehend 
that  M.  Buat's  theory  will  throw  great  light  on  it  ; 
and  regret  that  the  very  limited  condition  of  our  pre¬ 
fent  work  will  hardly  afford  room  for  a  flight  (ketch  of 
what  may  be  done  on  the  fubjeCL  We  (hall,  however, 
attempt  it  by  a  general  problem,  which  will  involve 
mod  of  the  chief  circumdances  which  occur  in  works  of 
that  kind. 

^uej}.  6.  Let  the  hollow  ground  A  (fig.  2.)  be  in- Fig.  *. 
undated  by  rains  or  fprings,  and  have  no  outlet  but 
the  canal  AB,  by  which  it  difeharges  its  water  into  the 
neighbouring  river  BCDE,  and  that  its  furface  is  nearly 
on  a  level  with  that  of  the  river  at  B.  It  can  only 
drain  when  the  river  finks  in  the  droughts  of  dimmer  ; 
and  even  if  it  could  then  drain  completely,  the  putrid 
marfh  would  only  be  an  infeCting  neighbour.  It  may 
be  propofed  to  drain  it  by  one  or  more  canals ;  and  it  is 
required  to  determine  their  lengths  and  other  dimenfions, 
fo  as  to  produce  the  bed  effects  ? 

It  is  evident  that  there  are  many  circumdances  to 
determine  the  choice,  and  many  conditions  to  be  at¬ 
tended  to. 

If  the  canals  AC,  AD.  AG,  are  respectively  equal 
to  the  portions  BC,  BD,  BE,  of  the  river,  and  have 
the  fame  Hopes,  they  will  have  the  fame  difcharge  ;  but 
they  are  not  for  this  reafon  equivalent.  The  long  ca¬ 
nal  AE  may  drain  the  marffi  completely,  while  the  ffiort 
4  O  2  one 
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Water-  one  AC  will  only  do  it  in  part  j  becaufe  the  difference 
,  works.  0f  ievei  between  A  and  C  is  but  inconliderable.  Alfo 
l'r~v  '  the  frelhes  of  the  river  may  totally  obftrutt  the  opera¬ 
tion  of  AC,  while  the  canal  AE  cannot  be  hurt  by 
them,  E  being  fo  much  lower  than  C.  Therefore  the 
canal  muff  be  carried  fo  far  down  the  river,  that  110  frelhes 
there  fhall  ever  raife  the  waters  in  the  canal  fo  high  as 
to  reduce  the  (lope  in  the  upper  part  of  it  to  fuch  a  level 
that  the  current  fhall  not  be  fufficient  to  carry  off  the 
ordinary  produce  of  water  in  the  marfh. 

SLill  the  problem  is  indeterminate,  admitting  many  fo- 
lutions.  This  requifice  difcharge  may  be  accomplifhed 
by  a  fhort  but  wide  canal,  or  by  a  longer  and  narrower. 
Let  us  firft  fee  what  folution  can  be  made,  fo  as  to  accom- 
pliih  our  purpofe  in  the  moil  economical  manner,  that  is, 
by  means  of  the  fmalleft  equation. — We  fhall  give  the 
folution  in  the  form  of  an  example. 

Suppofe  that  the  daily  produce  of  rains  and  fprings 
raifes  the  water  i-J-  inch  on  an  area  of  a  fquare  league, 
which  gives  about  120,000  cubic  fathoms  of  water. 
Let  the  bottom  of  the  bafon  be  three  feet  below  the  fur- 
face  of  the  frefhes  in  the  river  at  B  in  winter.  Alfo, 
that  the  flope  of  the  river  is  2  inches  in  100  fathoms,  or 
T7Vodtb,  and  that  the  canal  is  to  be  6  feet  deep. 

The  canal  being  fuppofed  nearly  parallel  to  the  river, 
It  muff  be  at '  leaf!  1 800  fathoms  long  before  it  can  be 
admitted  into  the  river,  otherwise  the  bottom  of  the  bog 
will  be  lower  than  the  mouth  of  the  canal ;  and  even 
then  a  hundred  or  two  more  fathoms  added  to  this  will 
give  it  fo  little  flope,  that  an  immenfe  breadth  will  be 
neceflary  to  make  the  difcharge  with  fo  fmall  a  veloci  y. 
On  the  other  hand,  if  the  flope  of  the  canal  be  made 
equal  to  that  of  the  river,  an  extravagant  length  will  be 
neceflary  before  its  admifiion  into  the  river,  and  many 
obftacles  may  then  intervene.  And  even  then  it  muff 
have  a  breadth  of  1 3  feet,  as  may  eafily  be  calculated  by 
the  general  hydraulic  theorem.  By  receding  from  each 
of  thefe  extremes,  we  fhall  diminifh  the  expence  of  ex¬ 
cavation.  Therefore, 

Let  x  and  y  be  the  breadth  and  length ,  and  h  the 
depth  (6  feet),  of  the  canal.  Let  q  be  the  depth  of 
the  bog  below  the  furface  of  the  river,  oppofite  to  the 

bafon,  D  the  difcharge  in  a  fecond,  and  i  the  flope  of 
the  river.  We  muff  make  h  x  y  a  minimum,  or 
xy+yx'zz0. 

The  general  formula  gives  the  velocity 

y  (V^-p,  Q_  0)  3  (  0>  0.  This 

Vs  — 

Would  give  x  and  y  ;  but  the  logarithmic  term  renders  it 
very  complicated.  We  may  make  ufe  of  the  Ample  form 
-v/N  g  d 

V  =  -  ^  g—  ,  making  nearly  2  y  b.  This  will 

be  fufficiently  exaft  for  all  cafes  which  do  not  deviate 
far  from  this,  becaufe  the  velocities  are  very  nearly  in 
the  fubduplicate  ratio  of  the  flopes. 

To  introduce  thefe  data  into  the  equation,  recolleft 

>hat  V  =7^-;  dz=. — ■.  As  to  S,  recolleft  that 
•  h  x  x  +  2  h 

^he  canal  being  fuppofed  of  nearly  equal  length  with 
the  river,  ^  will  exprefs  the  whole  difference  of  height, 


and  —  —  <J  is  the  difference  of  height  for  the  canal.  ^o*ks. 
This  quantity  being  divided  by  yt  gives  the  'value  of 

, 

—  —a_ _ .  Therefore  the  equation  for  the  canal  be- 


___  rr~x 

comes  ~^+Th 

N  gqtex* 


/a' 


Hence  we  deduce 


3  N gqh* x*x 


y- 


-D*  («+»*))* 


"N,f  h 


If  we  fubftitute  thefe 


values  in  the  equation  y  x  - x  y- ro,  and  reduce  it,  we 
obtain  finally, 

— i?7-3*=8i 

If  we  refolve  this  equation  by  making  N<g-=:(i96)*,  or 
87616 inches ;  and  ^  =  51 8400,  we 

obtain  x  =  392  inches,  or  32  feet  8  inches,  and^,  or 

V  =  18,36  inches.  Now  putting  thefe  values  in  the 
exa£f  formula  for  the  velocity,  vve  obtain  the  flope  of 
the  canal,  which  is  nearly  0,62,  inches  in  100 

fathoms. 

Let  /  be  the  length  of  the  canal  in  fathoms.  As  the 
river  has  2  inches  fall  in  100  fathoms,  the  whole  fall  is 

and  that  of  the  canal  is  2*^ 2  ,  The  difference  of 
100  100 

thefe  two  muff  be  3  feet,  which  is  the  difference  between 
the  river  and  the  entry  of  the  canal.  We  have  there- 

fore  f  =  36  inches.  Hence  /  =  2604  fa¬ 

thoms  ;  and  this  multiplied  by  the  feftion  of  the  canal 
gives  14177  cubic  fathoms  of  earth  to  be  removed. 

This  may  iurely  be  done,  in  molt  cafes,  for  eight  {hil¬ 
lings  each  cuoic  fathom,  which  does  not  amount  to  6000I. 
a  very  moderate  fum  for  completely  draining  of  nine 
fquare  miles  of  country. 

In  order  to  judge  of  the  importance  of  this  problem, 
we  have  added  two  other  canals,  one  longer  and  the 
other  fliorter,  having  their  widths  and  flopes  fo  adjuiied 
as  to  enfure  the  fame  performance. 

Width.  Velocity.  Slope.  Length.  Excavation. 

Feet.  Inches. 

42  14.28  ttttT  2221  15547 

3*t  i8-36  2604  M177 

21  28.57  TTVr  7381  25833 

We  have  conildered  this  important  problem  in  its 
imoft  fimple  ftate.  If  the  bafon  is  far  from  the  river,  fo 
that  the  drains  are  not  nearly  parallel  to  it,  and  there-  _ 
fore  have  lefs  flope  attainable  in  their  courfe,  it  is  more 
difficult.  Perhaps  the  bell  method  is  to  try  two  very 
extreme  cafes  and  a  middle  one,  and  then  a  fourth,  nearer 
to  that  extreme  which  differs  leall  from  the  middle  one  in 

the 
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tlie  quantity  of  excavation.  This  will  point  out  on 
which  fide  the  minimum  of  excavation  lies,  and  alfo  the 
law  by  which  it  diminilhes  and  afterwards  increafes. 
Then  draw  a  line,  on  which  fet  off  from  one  end  the 
lengths  of  the  canals.  At  each  length  ere&  an  or- 
dinate  reprefenting  the  excavation  ;  and  draw  a  regular 
curve  through  the  extremities  of  the  ordinates.  From 
that  point  of  the  curve  which  is  neareft  to  the  bafe  line, 
draw  another  ordinate  to  the  bafe.  This  will  point  out 
the  beft  length  of  the  canal  with  fufficient  accuracy.  The 
length  will  determine  the  flope,  and  this  will  give  the 
width,  by  means  of  the  general  theorem.  N.  B.  Thefe 
draining  canals  muft  always  come  off  from  the  bafon  with 
evafated  entries.  This  will  prevent  the  lofs  of  much  fall 
at  the  entry. 

Two  canals  may  fometimes  be  neceffary.  In  this  cafe 
expence  may  frequently  be  faved,  by  making  one  canal 
flow  into  the  other.  This,  however,  muft  be  at  fuch  a 
diftance  from  the  bafon,  that  the  fwell  produced  in  the 
other  by  this  addition  may  not  reach  back  to  the  imme¬ 
diate  neighbourhood  of  the  bafon,  otherwife  it  would 
impede  the  performance  of  both.  For  this  purpofe,  re- 
courfe  muft  be  had  to  Problem  III.  in  N®  104.  of  the 
article  River.  We  muft  here  obferve,  that  in  this  re- 
fpecl  canals  differ  exceedingly  from  rivers  j  rivers  en¬ 
large  their  beds,  fo  as  always  to  convey  every  increafe 
of  waters  j  but  a  canal  may  be  gorged  through  its 
whole  length,  and  will  then  greatly  diminiih  its  dif- 
charge.  In  order  that  the  lower  extremity  of  a  canal 
may  convey  the  waters  of  an  equal  canal  admitted  in¬ 
to  it,  their  jun&ion  muft  be  fo  far  from  the  bafon,  that 
the  fwell  occafioned  by  railing  its  waters  nearly  4  more 
(viz.  in  the  fubduplicate  ratio  of  I  to  2)  may  not  reach 
back  to  the  bafon. 

This  obfervation  points  out  another  method  of  econo¬ 
my.  Inftead  of  one  wide  canal,  we  may  make  a  narrower 
one  of  the  whole  length,  and  another  narrow  one  reach¬ 
ing  part  of  the  way.  and  communicating  with  the  long 
canal  at  a  proper  diftance  from  the  bafon.  But  the 
lower  extremity  will  now  be  too  {hallow  to  convey  the 
waters  of  both.  Therefore  raife  its  banks  by  ufing  the 
earth  taken  from  its  bed,  which  muft  at  any  rate  be  dif- 
pofed  of.  Thus  the  waters  will  be  conveyed,  and  the 
expence,  even  of  the  lower  part  of  the  long  canal,  will 
fcarcely  be  increafed. 

Thefe  obfervations  muft  fuffice  for  an  account  of  the 
management  of  open  canals  j  and  we  proceed  to  the  con- 
fideration  of  the  conduct  of  water  in  pipes. 

This  is  much  more  fimple  and  regular,  and  the  gene¬ 
ral  theorem  requires  very  trifling  modifications  for 
adapting  it  to  the  cafes  or  queftions  that  occur  in  the 
pra£lice  of  the  civil  engineer.  Pipes  are  always  made 
round,  and  therefore  d  is  always  of  the  diameter. 
THe  velocity  of  water  in  a  pipe  which  is  in  train,  is 

=  V.  =  0,  3  (  vV-O,)  or  = 

y/s — L  y\r-f- 1,0 
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Let  L  be  the  length,  and  h  the  fall  which  would'  pro¬ 
duce  the  velocity  with  which  the  water  enters  the  pipe,  L 
and  actually  flows  in  it,  after  overcoming  all  obftruc- 
tions.-  This  may  be  expreffed  in  terms  of  the  velocity 
V* 

by  ^-£-,  G  denoting  the  acceleration  of  gravity,  cor- 

refponding  to  the  manner  of  entry.  When  no  methods 
are  adopted  for  facilitating  the  entry  of  the  water,  by  a 
bell-lhaped  funnel  or  otherwife,  2  G  may  be  affumed 
as  =  500  inches,  or  42  feet,  according  as  we  meafure 

the  velocity  in  inches  or  feet.  The  flope  is  — ,  =: 


->(fc 


°>3)* 


II- 


V* 


2  G,  which  muft  be  put  into  the  general  formula. 


This  would  make  it  very  complicated.  We  may  Ampli¬ 
fy  it  by  the  cor.fideration  that  the  velocity  is  very  fmall 
in  comparifon  of  that  arifing  from  the  height  H  : 
confequently  h  is  very  fmall.  Alfo,  in  the  lame  pipe, 
the  refiilanCes  are  nearly  in  the  duplicate  ratio  of  the  ve¬ 
locities  when  thefe  are  imall,  and  when  they  differ  little 

among  tliemfelves.  Therefore  make  b  —  -j-,  taking 

h  by  guefs,  a  very  little  lefs  than  H.  Then  compute 
the  mean  velocity  v  correfponding  to  thefe  data,  or  take  it 


from  the  table, 
the  mean  velocity  V  ~  v. 


If  h  -| - —  be  =  H,  we  have  found 

2  G 


If  not,  make  the  following 


proportion  : 

v*  V*  V* 

h  :  — —  —  H  —  — ~  which  is  the  fame  with 

2  G  2G  2G’ 

H 

this,  h  +  ~  :  +  =  H  :  V»,  and  V*  is  =: 


/5+  * 
T2G’ 


•  2GH 
v?-J-2G  A' 


'  y/s — Ly'.r-f-i ,  6 

The  chief  queftions  are  the  following  : 

^ueji  1.  Given  the  height  H  of  the  refervoir  above 
the  place  of  delivery,  and  the  diameter  and  length  of 
the  pipe,  to  find  the  quantity  of  water  difeharged  in  a 
feqpnd  .\  4 


H 

“  2  G  h  v*, 

"Tg" 

If  the  pipe  has  any  bendings,  they  muft  be  calculated 
for  in  the  manner  mentioned  in  the  article  River,  N° 
101  j  and  the  head  of  water  neceffary  for  overcoming 
V* 

this  additional  refiftance  being  called  — ,  the  lall  pro¬ 
portion  muft  be  changed  for 

^uejf.  2.  Given  the  height  of  the  refervoir,  the 
length  of  the  pipe,  and  the  quantity  of  water  which  is 
to  be  drawn  off  in  a  fecond ;  to  find  the  diameter  of  the 
pipe  which  will  draw  it  off  ? 

Let  d  be  confidered  as  =  f  th  of  the  diameter,  and  let 
x  :  c  reprefent  the  ratio  of  the  diameter  of  a  circle  to  its 
circumference.  The  feftion  of  the  pipe  is  4  c  d*.  Let 

the  quantity  of  water  per  fecond  be  O  :  then  — ^  is  the 

mean  velocity.  Divide  the  length  of  the  pipe  by  the 
height  of  the  refervoir  above  the  place  of  delivery,  di- 
minilhed  by  a  very  fmall  quantity,  and  call  the  quotient 
S.  Confider  this  as  the  flope  of  the  conduit  j  the  gene¬ 
ral  formula  now  becomes 
Q.  _  3°7  ( y/d—o.  1)  ■  „  ,  . 

—  - - - - 0,3  (*/</— 0,1),  or 


4^ 


*/s — Ly^-f.  1,06 


4  c  d* : 
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Water¬ 

works. 


_^.=  - - - - o)3  Wd- 0,1).  We  may 

negleft  the  laft  term  in  every  cafe  of  civil  pra&ice,  and 
alfo  the  fmall  quantity  0,1.  This  gives  the  very  fimple 
formula, 

0.  _  357 

4  cd'~  v/S 

from  which  we  readily  deduce 


.qys 

3858 


4c’X3°7l  _  . 

This  procefs  gives  the  diameter  fomewhat  too  fmall. 
But  we  eafily  rectify  this  error  by  computing  the  quan¬ 
tity  delivered  by  the  pipe,  which  will  differ  a  little 
•from  the  quantity  propoled.  Then  obferving,  by  this 
equation,  that  two  pipes  having  the  fame  length  and 
the  fame  Hope  give  quantities  of  water,  of  which  the 
fquares  are  nearly  as  the  fifth  powers  of  the  diameter,  we 
form  a  new  diameter  in  this  proportion,  which  will  be 
,almoft  perfectly  exact. 

It  may  be  obferved  that  the  height  affumed  for  deter¬ 
mining  the  Hope  in  thefe  two  quettions  will  feldom  dif¬ 
fer  more  than  an  inch  or  two  from  the  whole  height  of 
the  refervoir  above  the  place  of  delivery;  for  in  conduits 
of  a  few  hundred  feet  long,  the  velocity  feldom  exceeds 
four  feet  per  fecond,  which  requires  only  a  head  of  three 
inches. 

As  no  inconvenience  worth  minding  refults  from 
making  the  pipes  a  tenth  of  an  inch  or  fo  wider  than  is 
barely  fufficient,  and  as  this  generally  is  more  than  the 
error  arifing  from  even  a  very  erroneous  affumptiou  of  /?, 
the  anfwer  firff  obtained  may  be  augmented  by  one  or 
two  tenths  of  an  inch,  and  then  we  may  be  confident 
that  our  conduit  will  draw  off  the  intended  quantity  of 
water. 

We  prefume  that  every  perfon  who  affumes  the  name 
of  engineer  knows  how  to  reduce  the  quantity  of  water 
meafured  in  gallons,  pints,  or  other  denominations,  to 
cubic  inches,  and  can  calculate  the  gallons,  &c.  furniih- 
cd  by  a  pipe  of  known  diameter,  moving  with  a  veloci¬ 
ty  that  is  meafured  in  inches  per  fecond.  We  farther 
fuppofe  that  all  care  is  taken  in  the  conttruction  of  the 
conduit,  to  avoid  obttructions  occafioned  by  lumps  of 
folder  hanging  in  the  infide  of  the  pipes  ;  and,  particu¬ 
larly,  that  all  the  cocks  and  plugs  by  the  way  have 
waterways  equal  to  the  fection  of  the  pipe.  Undertakers 
are  mod  tempted  to  fail  here,  by  making  the  cocks  too 
fmall,  becaufe  large  cocks  are  very  cofUy.  But  the 
employer  fhould  be  fcrupuloufly  attentive  to  this  ;  be¬ 
caufe  a  fimple  contra£fion  of  this  kind  may  be  the 
throwing  away  of  many  hundred  pounds  in  a  wide  pipe, 
which  yields  no  more  water  than  can  pafs  through  the 
Tmall  cock. 

The  chief  obttructions  arife  from  the  depofition  of 
fand  or  mud  in  the  lower  parts  of  pipes,  or  the  collec¬ 
tion  of  air  in  the  upper  parts  of  their  bendings.  The 
velocity  being  always  very  moderate,  fuch  depofitions  of 
heavy  matters  are  unavoidable.  The  utmoft  care  fhould 
therefore  be  taken  to  have  the  water  freed  from  all  fuch' 
things  at  its  entry  by  proper  filtration  ;  and  there  ought 
to  be  cleanfing  plugs  at  the  lower  parts  of  the  bendings, 
or  rather  a  very  little  wav  beyond  them.  When  thefe 
ure  opened,  the  water  iffues  with  greater  velocity,  and 
carries  the  depofitions  with  it. 

It  is  much  more  difficult  to  get  rid  of  the  air  which 
2 


chokes  the  pipes  by  lodging  in  their  upper  parts.  This  Water- 
is  fometimes  taken  in  along  with  the  water  at  the  re-  works, 
fervoir,  when  the  entry  of  the  pipe  is  too  near  the  fur- — y-"** 
face.  This  fhould  be  carefully  avoided,  and  it  coils  no 
trouble  to  do  fo.  If  the  entry  of  the  pipe  is  two  feet 
under  the  furface,  no  air  can  ever  get  in.  Floats  fhould 
be  placed  above  the  entries,  having  lids  hanging  from 
them,  which  will  fhut  the  pipe  before  the  water  runs 
too  low, 

But  air  is  alfo  difengaged  from  fpring-water  by  mere¬ 
ly  paffing  along  the  pipe.  When  pipes  are  fupplied  by 
an  engine,  air  is  very  otten  drawn  in  by  the  pumps  in  a 
difengaged  date.  It  is  alfo  difengaged  from  its  flate  of 
chemical  union,  when  the  pumps  have  a  fuction-pipe  of 
10  or  12  feet,  which  is  very  common.  In  whatever 
way  it  is  introduced,  it  collects  in  all  the  upper  part  of 
bendings,  and  chokes  the  paffage,  fo  that  fometimes  not 
a  drop  of  water  is  delivered.  Our  cocks  fhould  be 
placed  there,  wffiich  fhould  be  opened  frequently  by 
perfons  who  have  this  in  charge.  Defaguliers  deferibes 
a  contrivance  to  be  placed  on  all  fuch  eminences,  which 
does  this  of  itfelf.  It  is  a  pipe  with  a  cock,  terminat¬ 
ing  in  a  fmall  cittern.  The  key  of  the  cock  has  a  hol¬ 
low  ball  of  copper  at  the  end  of  a  lever.  When  there 
is  no  air  in  the  main  pipe,  water  comes  out  by  this  dif- 
charger,  fills  the  cittern,  raifes  the  ball,  and  thus  fhuts 
the  cock.  But  when  the  bend  of  the  main  contains 
air,  it  rifes  into  the  cittern,  and  occupies  the  upper  part 
of  it.  Thus  the  floating  ball  fills  down,  the  cock  opens 
and  lets  out  the  air,  and  the  cittern  again  filling  with 
water,  the  ball  rifes,  and  the  cock  is  again  fhut. 

A  very  neat  contrivance  for  this  purpofe  was  invent¬ 
ed  by  the  late  Profeffor  Ruffel  of  Edinburgh.  The  cy¬ 
lindrical  pipe  BCDE  (fig.  3.),  at  the  upper  end  of  a  ^ 
bending  of  the  main,  is  ferewed  on,  the  upper  end  of  * 
which  is  a  flat  plate  perforated  with  a  fmall  hole  F. 

This  pipe  contains  a  hollow  copper  cylinder  G,  to  the 
upper  part  of  which  is  fattened  a  piece  of  foft  leather 
H.  When  there  is  air  in  the  pipe,  it  comes  out  by  the 
hole  A,  and  occupies  the  difeharger,  and  then  efcapes 
through  the  hole  F.  The  water  follows,  and,  rifing  in 
the  difeharger,  lifts  up  the  hollow  cylinder  G,  caufing 
the  leather  H  to  apply  itfelf  to  the  plate  CD,  and  (hut 
the  hole.  Thus  the  air  is  difeharged  without  the  fmall- 
ett  lofs  of  water. 

It  is  of  the  moft  material  confequence  that  there  be 
no  contraction  in  any  part  of  a  conduit.  This  is  evi¬ 
dent  \  but  it  is  alfo  prudent  to  avoid  all  unneceffary  en¬ 
largements.  For  when  the  conduit  is  full  of  water 
moving  along  it,  the  velocity  in  every  fection  is  inverfe- 
ly  proportional  to  the  area  of  the  fection  :  it  is  therefore 
diminifhed  wherever  the  pipe  is  enlarged  ;  but  it  mutt: 
again  be  increafed  where  the  pipe  contracts.  This  can¬ 
not  be  without  expending  force  in  the  acceleration. 

This  confumes  part  of  the  impelling  power,  whether 
this  be  a  head  of  water,  or  the  force  of  an  engine.  See 
what  is  faid  on  this  fubject  in  the  article  Pomps,  N°  83, 

&c.  Nothing  is  gained  by  any  enlargement ;  and  every 
contraction,  by  requiring  an  augmentation  of  velocity, 
employs  a  part  of  the  impelling  force  precifely  equal  to 
the  weight  of  a  column  of  water  whofe  bafe  is  the  con- 
traCled  paffage,  and  whofe  height  is  the  fall  which 
would  produce  a  velocity  equal  to  this  augmentation. 

This  point  feems  to  have  been  quite  overlooked  by  en¬ 
gineers  of  the  firtt  eminence,  and  has  in  many  inftances 

greatly 
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Water-  greatly  diminlihed  the  performance  of  their  beft  works. 
Works.  *1S  no  iefs  detrimental  in  open  canals  5  becaufe^  at 

c”'‘  v "  every  contraction  a  fmall  fall  is  required  for  reftoring 

the  velocity  loft  111  the  enlargement  of  the  canal,  by 
which  the  general  flope  and  velocity  are  diminifhed. 
Another  point  which  muft  be  attended  to  in  the  con¬ 
ducing  of  water  is,  that  the  motion  fhould  not  be  fub- 
fultory,  but  continuous.  When  the  water  is  to  be  driven 
along  a  main  by  the  ftrokes  of  a  reciprocating  engine, 
it  fhould  be  forced  into  an  air-box,  the  fpring  of  which 
may  preferve  it  in  motion  along  the  whole  fabfequent 
main.  If  the  water  is  brought  to  reft  at  every  fuccef- 
five  ftroke  of  the  pifton,  the  whole  mafs  muft  again  be 
put  in  motion  through  the  whole  length  of  the  main. 
This  requires  the  fame  ufelefs  expenditure  of  power  as 
to  communicate  this  motion  to  as  much  dead  matter  j 
•  and  this  is  over  and  above  the  force  which  may  be  ne- 
qeffary  for  railing  the  water  to  a  certain  height’,  which 
is  the  only  circum (lance  that  enters  into  the  calculation 
of  the  power  of  the  pump-engine. 

A11  air-box  removes  this  imperfeCtion,  becaufe  it 
keeps  up  the  motion  during  the  returning  ftroke  of  the 
pifton.  The  compreflion  of  the  air  by  the  aCtive  ftroke 
of  the  pifton  muft  be  fuch  as  to  continue  the  impulfe  in 
oppofition  to  the  contrary  preffure  of  the  water  (if  it  is 
to  be  raifed  to  fome  height),  and  in  oppofition  to  the 
fri&ion  or  other  refiftances  which  arife  from  the  motion 
that  the  water  really  acquires.  Indeed  a  very  confider- 
able  force  is  employed  here  alfo  in  changing  the  motion 
of  the  water,  which  is  forced  out  of  the  capacious  air- 
box  into  the  narrow  pipe  }  and  when  this  change  of  mo¬ 
tion  is  not  judicioufly  managed,  the  expenditure  of 
power  may  be  as  great  as  if  all  wTere  brought  to  reft 
and  again  put  into  motion.  It  may  even  be  greater, 
by  caufing  the  water  to  move  in  the  oppofite  direction 
to  its  former  motion.  Of  fuch  confequence  is  it  to  have 
all  thefe  circumftances  fcientifically  confidered.  It  is  in 
fuch  particulars,  unheeded  by  the  ordinary  herd  of  en¬ 
gineers  or  pump-makers,  that  the  fuperiority  of  an  in¬ 
telligent  practitioner  is  to  be  feen. 

Another  material  point  in  the  conduCt  of  water  in 
pipes  is  the  diftribution  of  it  to  the  different  perfons 
who  have  occafion  for  it.  This  is  rarely  done  from  the 
rifing  main.  It  is  ufual  to  fend  the  whole  into  a  ciflern, 
from  which  it  is  afterwards  conducted  to  different  places 
in  feparate  pipes.  Till  the  difeovery  of  the  general 
theorem  by  the  chevalier  Buat,  this  has  been  done  with 
great  inaccuracy.  Engineers  think  that  the  different 
purchafers  from  water- works  receive  in  proportion  to 
their  refpeCtive  bargains  when  they  give  them  pipes 
whofe  areas  are  proportional  to  thefe  payments.  But 
we  now  fee,  that  when  thefe  pipes  are  of  any  confider- 
able  length,  the  waters  of  a  larger  pipe  run  with  a 
greater  velocity  than  thofe  of  a  fmaller  pipe  having  the 
fame  flope.  A  pipe  of  two  inches  diameter  wrill  give 
much  more  water  than  four  pipes  of  one  inch  diameter  ; 
it  will  give  as  much  as  five  and  a  half  fuch  pipes,  or 
more  ;  becaufe  the  fquarrs  of  the  difeharges  are  very 
nearly  as  the  fifth  powers  of  the  diameters.  This  point 
ought  therefore  to  be  carefully  confidered  in  the  bar¬ 
gains  made  with  the  proprietors  of  water-works,  and 
the  payments  made  in  this  Proportion.  Perhaps  the 
moft  unexceptionable  method  would  be  to  make  a  dou¬ 
ble  diftribution.  Let  the  water  be  firft  let  off  in  its 
proper  proportions  into  a  fecond  ferics  of  fmall  cifterns, 


and  let  each  have  a  pipe  which  will  convey  the  whole  Water- 
water  that  is  difeharged  into  it.  The  firft  diftribution  ,  wor^>’ 
may  be  made  entirely  by  pipes  of  one  inch  in  diame¬ 
ter  5  this  would  leave  nothing  to  the  calculation  of  the 
diftributor,  for  every  man  would  pay  in  proportion  to 
the  number  of  fuch  pipes  which  run  into  his  own  cit¬ 
tern. 

In  many  cafes,  however,  water  is  diftributed  by  pipes 
derived  from  a  main.  And  here  another  circumftance 
comes  into  aCtion.  When  water  is  palling  along  a  pipe, 
its  preffure  on  the  fides  of  the  pipe  is  diminiflied  by  its 
velocity  \  and  if  a  pipe  is  now  derived  from  it,  the 
quantity  drawn  off  is  alfo  diminifhed  in  the  fubduplicate 
ratio  of  the  preflures.  If  the  preffure  is  reduced  to 
one- fourth,  one-ninth,  one-fixteenth,  &.c.  the  difeharge 
from  the  lateral  pipe  is  reduced  to  one-half,  one-third, 
one-fourth,  &c. 

It  is  therefore  of  great  importance  to  determine,  whafc 
this  diminution  of  preffure  is  which  arifes  from  the  mo¬ 
tion  along  the  main. 

It  is  plain,  that  if  the  water  fuffered  no  refiftance  in 
the  main,  its  velocity  would  be  that  with  which  it  en¬ 
tered,  and  it  would  pafs  along  without  exerting  any 
preffure.  If  the  pipe  were  fhut  at  the  end,  the  preffure 
on  the  fides  would  be  the  full  preffure  of  the  head  of 
water.  If  the  head  of  water  remain  the  fame,  and  the 
end  of  the  tube  be  contracted,  but  not  flopped  entirely, 
the  velocity  in  the  pipe  is  diminiflied.  If  we  would 
have  the  velocity  in  the  pipe  with  this  contracted  mouth 
augmented  to  what  it  w^as  before  the  contraction  was- 
made,  we  muft  employ  the  preffure  of  a  pifton,  or  of  a 
head  of  water.  This  is  propagated  through  the  fluid, 
and  thus  a  preffure  is  immediately  excited  on  the  Tides 
of  the  pipe.  New  obftru&ions  of  any  kind,  arifing 
from  friction  or  any  other  caufe,  produce  a  diminution 
of  velocity  in  the  pipe.  But  when  the  natural  velocity 
is  checked,  the  particles  react  on  what  obftruCts  their 
motion ;  and  this  aCtion  is  uniformly  propagated  through 
a  perfect  fluid  in  every  direction.  The  refiftance  there¬ 
fore  which  we  thus  aferibe  to  friction,  produces  the 
fame  lateral  preffure,  which  a  contraction  of  the  ori¬ 
fice,  which  equally  diminiflies  the  velocity  in  the  pipe, 
would  do.  Indeed  this  is  demonftrable  from  any  di- 
flinct  notions  that  we  can  form  of  thefe  obftruCtions. 

They  proceed  from  the  want  of  perfeCt  fmoothnefs, 
which  obliges  the  particles  next  the  Tides  to  move  in 
undulated  lines.  This  excites  tranfverfe  forces  in  the 
fame  manner  as  any  conftrained  curvilineal  motion.  A 
particle  in  its  undulated  path  tends  to  efcape  from  it, 
and  aCts  on  the  lateral  particles  in  the  fame  manner  that 
it  would  do  if  moving  fingN  in  a  capillary  tube  having 
the  fame  undulations  \  it  would  prefs  on  the  concave 
fide  of  every  fuch  undulation.  Thus  a  preffure  is  ex¬ 
erted  among  the  particles,  which  is  propagated  to  the 
fides  of  the  pipe  ;  or  the  diminution  of  velocity  may 
arife  from  a  vifeidity  or  want  of  perfect  fluidity.  This 
obliges  the  particle  immediately  prefled  to  drag  along 
with  it  another  particle  which  is  withheld  by  adhe- 
fion  to  the  Tides.  This  requires  additional  preffure 
from  a  pifton,  or  an  additional  head  of  water  5  and 
this  preffure  alfo  is  propagated  to  the  Tides  of  the 
pipe. 

Hence  it  fhould  follow,  that  the  preflure  which  water 
in  motion  exerts  on  the  Tides  of  its  conduit  is  equal  to 
that  which  is  competent  to  the  head  of  water  which 
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impels  itinto  the  pipe,  dtminiflied  by  the  head  of  water  of  water  whofe  length  alfo 
competent  to  the  &&ual  velocity  with  which  it  moves  *  -  ~ 

along  the  pipe.  Let  PI  reprefent  the  head  of  water 
which  impels  it  into  the  entry  of  the  pipe,  and  h  the 
head  which  would  produce  the  a&ual  velocity  •  then 
H — Ji  is  the  column  which  would  produce  the  prefTure 
exerted  on  its  fides. 

This  is  abundantly  verified  by  very  fimple  experi¬ 
ments..  Let  an  upright  pipe  be  inferted  into  the  fide  of 
the  main  pipe.  When  the  water  runs  out  by  the  mouth 
of  the  main,  it  will  rife  in  this  branch  till  the  weight  of 
the  column  balances  the  preflure  that  fupports  it j  and 
if  we  then  afcertain  the  velocity  of  the  iffuing  water  by 
means  of  the  quantity  difcharged,  and  compute  the 
head  or  height  necefTary  for  producing  this  velocity, 
and  fubtraft  this  from  the  height  of  water  above  the 
entry  of  the  main,  we  fliall  find  the  height  in  the  branch 
precifely  equal  to  their  difference.  Our  readers  may 
fee  this  by  examining  the  experiments  related  by 
Gravefande,  and  ftill  better  by  confulting  the  experi¬ 
ments  narrated  by  Boflut,  ^  55 which  are  detailed 
with  great  mimitenefs  *,  the  refults  correfponded  accu¬ 
rately  with  this  proportion.  The  experiments  indeed 
were  not  heights  of  water  fupported  by  this  preflure, 
but  water  expelled  by  it  through  the  fame  orifice.  In¬ 
deed  the  truth  of  the  propofition  appears  in  every  way 
we  can  confider  the  motion  of  water.  And  as  it  is  of 
the  firft  importance  in  the  practice  of  conducing  water 
(for^  reafons  which  will  prefently  appear),  it  merits  a 
particular  attention.  When  an  inclined  tube  is  in  train, 
the  accelerating  power  of  the  water  (or  its  weight  dimi- 
nifhed  in  the  proportion  of  the  length  of  the  oblique  co¬ 
lumn  to  its  vertical  heignt,  or  its  weight  multiplied  by 

the  fraction  j,  which  exprefles  the  dope),  is  in  equili- 

bno  with  the  obftru&ions  5  and  therefore  it  exerts  no 
preflure  on  the  pipe  but  what  arifes  from  its  weight 
alone.  Any  part  of  it  would  continue  to  Aide  down 
the  inclined  plane  with  a  conftant  velocity,  though  de¬ 
tached  from  what  follows  it.  It  therefore  derives  no 
preflure  from  the  head  of  water  which  impelled  it  into 
the  pipe.  The  fame  mull:  be  faid  of  a  horizontal  pipe 
infinitely  fmooth,  or  oppofing  no  refinance.  The  water 
would  move  in  this  pipe  with  the  full  velocity  due  to 
the  head  of  water  which  impels  it  into  the  entry.  But 
when  the  pipe  oppofes  an  obftru&ion,  the  head  of  water 
is  greater  than  that  which  would  impel  it  into  the  pipe 
with  the  velocity  that  it  a&ually  has  in  it  5  and  this  ad¬ 
ditional  preflure  is  propagated  along  the  pipe,  where  it 
is  balanced  by  the  aftual  refiftance,  and  therefore  ex¬ 
cites  a  quaqua  verfurn  preflure  on  the  pipe.  In  fhort, 
whatever  part  of  the  head  of  water  in  the  refervoir,  or 
of  the  preflure  which  impels  it  along  the  tube,  is  not 
employed  in  producing  velocity,  is  employed  in  a&ing 
againfl  fome  obftru6tion,  and  excites  (by  the  reaaion  of 
this  obftru&ion)  an  equal  preflure  on  the  tube.  The 
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0  —  is  x .  In  like  manner  H 

may  be  the  column  AB,  which  impels  the  water  into 
the  pipe,  and  would  communicate  a  certain  velocity 
and  h  may  reprefent  the  column  which  would  commu¬ 
nicate  the  aftual  velocity.  We  have  therefore  x— 
H — //.  ~~ 

In  the  pipe  HIKL,  the  preflure  at  the  point  I  is  AH 

— h — 10,  — h — IO  j  and  the  preflure  at  K  is  H 

//-f-PK. 

And  in  the  pipe  DEFG,  the  preflure  on  E  is  r  AR 
h  EM,  ~H— h — EM  j  and  the  prefTure  at  F  is  H 
— ^-fFN. 

W  e .  muft  carefully  diftinguifli  this  preflure  on  any 
fquare  inch  of  the  pipe  from  the  obftruftion  or  refiftance 
which  that  inch  actually  exerts,  and  which  is  part  of  the 
caufe  of  this  prefTure.  The  preflure  is  (by  the  laws  of 
hydroftatics)  the  fame  with  that  exerted  on  the  water 
by  a  fquare  inch  of  the  pifton  or  forcing  head  of  water. 
Ihis  muft  balance  the  united  obftruftions  of  the  whole 
pipe,  in  as  far  as  they  are  not  balanced  by  the  relative 
weight  of  the  water  in  an  enclofed  pipe.  Whatever  be 
the  inclination  of  a  pipe,  and  the  velocity  of  the  water 
in  it,  there  is  a  certain  part  of  this  refiftance  which  may 
not  be  balanced  by  the  tendency  which  the  water  has 
to  Hide  along  it,  provided  the  pipe  be  long  enough  j  or 
if  the  pipe  is  too  fhort,  the  tendency  down  the  pipe  may 
more  than  balance  all  the  refiftances  that  obtain  below. 
In  the  firft  cafe,  this  overplus  muft  be  balanced  by  an 
additional  head  of  watery  and  in  the  latter  cafe  the  pipe 
is  not  in  train,  and  the  water  will  accelerate.  There  is 
fomething  in  the  mechanifm  of  thefe  motions  which 
makes  a  certain  length  of  pipe  necefTary  for  bringing  it 
into  train  *,  a  certain  portion  of  the  furface  which  afts 
in  concert  in  obftrufting  the  motion.  We  do  not  com¬ 
pletely  underftand  this  circumftance,  but  we  can  form  a 
pretty  diftinft  notion  of  its  mode  of  afting.  The  film 
of  water  contiguous  to  the  pipe  is  withheld  by  the  ob¬ 
ftruftion,  but  glides  along ;  the  film  immediately  with¬ 
in  this  is  withheld  by  the  outer  film,  but  glides  through 
it :  and  thus  all  the  concentric  films  glide  within  thofe 
around  them,  fomewhat  like  the  Aiding  tubes  of  a  fpy- 
glafs,  when  we  draw  it  out  by  taking  hold  of  the  end 
of  the  innermoft.  Thus  the  fecond  film  pafTes  beyond 
the  firft  or  outermoft,  and  becomes  the  outermoft,  and 
rubs  along  the  tube.  The  third  does  the  fame  in  its 
turn  j  and  thus  the  central  filaments  come  at  laft  to  the 
outfide,  and  all  fuftain  their  greateft  poflible  obftruftion. 
When  this  is  accomplifhed,  the  pipe  is  in  train.  This 
requires  a  certain  length,  which  we  cannot  determine 
by  theory.  We  fee,  however,  that  pipes  of  greater  dia¬ 
meter  muft  require  a  greater  length,  and  this  in  a  pro¬ 
portion  which  is  probably  that  of  the  number  of  fih~ 
ments,  or  the  fquare  of  the  diameter.  Buat  found  this 
Tuppofitisn  agree  well  enough  with  his  experiments.  A 
pipe  of  one  inch  in  diameter  fuftained  no  change  of  ve¬ 
locity  by  gradually  fhortening  it  till  he  reduced  it  to  fix 


.  ^  - 1 Luwc.  x  iic  lULiLv  uy  giuuuany  moriemng  11  1111  ne  reduced  it  to  lix 

ru  e  t  ere  ore  is  general,  but  is  fubjeft  to  fome  modifica-  feet,  and  then  it  difcharged  a  little  more  water.  A  pipe 
lion*  which  deferve  our  attention.  of  - v  r 


tions  which  deferve  our  attention. 

In  the  fimply  inclined  pipe  BC  (fig.  4.),  the  prefTure 
on  any  point  S  is  equal  to  that  of  the  head  AB  of  water 
which  impels  the  water  into  the  pipe,  wanting  or  minus 
that  of  the  head  of  water  which  would  communicate  to 
it  the  velocity  with  which  it  aftuattv  moves.  This  we 
fliall  call  x}  and  confider  it  as  the  weight  of  a  column 


of  two  inches  diameter  gave  a  fenfible  augmentation  of 
velocity  when  fhortened  to  25  feet.  He  therefore  fays, 
that  the  fquare  of  the  diameter  in  inches,  multiplied  by 
72,  will  exprefs  (in  inches)  the  length  necefTary  for  put¬ 
ting  any  pipe  in  train. 

The  refiftance  exerted  by  a  fquare  inch  of  the  pipe 
makes  but  a  final!  part  of  the  preflure  which  the  whole 

refiftances 


Water¬ 

works. 

— \ - - 


) 


WAT  [  665  ]  WAT 


Water-  refinances  occafion  to  be  exerted  there  before  they  can 
works.  d 

—-y — — '  be  overcome.  Tlie  refiftance  may  be  reprefented  by  j, 

ivhen  d  is  the  hydraulic  depth  (one-fourth  of  the  dia¬ 
meter),  and  j*  the  length  of  a  column  whofe  vertical 
height  is  one  inch,  and  it  is  the  relative  weight  of  a 
column  of  water  whofe  bafe  is  a  fquare  inch,  and  height 
is  d \  For  the  refiftance  of  any  length  s  of  pipe  which 
is  in  train,  is  equal  to  the  tendency  of  the  water  to  Aide 
down  (being  balanced  by  it)  )  that  is,  is  equal  to  the 

weight  of  this  column  multiplied  by  The  magni- 

j* 

tude  of  this  column  is  had  by  multiplying  its  length  by 
its  fe£h'on.  The  fe£Hon  is  the  product  of  the  border  k 
or  circumference,  multiplied  by  the  mean  depth  d \  or  it 
is  bd.  This  multiplied  by  the  length,  is  bds  ;  and  this 

multiplied  by  the  Hope  -is  b d,  the  relative  weight  of 

the  column  whofe  length  is  s.  The  relative  weight  of 


one  inch  is  therefore  — }  and  this  is  in  equilibrio  with 

the  refiftance  of  a  ring  of  the  pipe  one  inch  broad. 
This,  when  unfolded,  is  a  parallelogram  b  inches  in 


length.  One  inch  of  this  therefore  is  -,  the  relative 

j* 

weight  of  a  column  of  water  having  d  for  its  height  and 
a  fquare  inch  for  its  bafe.  Suppofe  the  pipe  four  inches 
in  diameter,  and  the  flope  rz  253,  the  refiftance  is  one 
grain  ;  for  an  inch  of  water  weighs  253  grains. 

This  knowledge  of  the  preffure  of  water  in  motion  is 
of  great  importance.  In  the  management  of  rivers  and 
canals  itinftru&s  us  concerning  the  damages  which  they 
produce  in  their  beds  by  tearing  up  the  foil  5  it  informs 
us  of  the  ftrength  which  we  muft  give  to  the  banks : 
but  it  is  of  more  confequence  in  the  management  of  clofe 
conduits.  By  this  we  muft  regulate  the  ftrength  of  our 
pipes ;  by  this  alfo  we  muft  afcertain  the  quantities  of 
wrater  which  may  be  drawn  off  by  lateral  branches  from 
any  main  conduit. 

With  refpeft  to  the  firft  of  thefe  obje£ls,  where  fe- 
curity  is  our  foie  concern,  it  is  proper  to  confider  the 
preffure  in  the  moft  unfavourable  circumftances,  viz. 
when  the  end  of  the  main  is  fhut.  This  cafe  is  not 
unfreqiient.  Nay,  when  the  water  is  in  motion,  its  ve¬ 
locity  in  a  conduit  feldom  exceeds  a  very  few  feet  in  a 
fecond.  Eight  feet  per  fecond  requires  only  one  foot 
of  water  to  produce  it.  We  fhould  therefore  eftimate 
the  ft  rain  on  all  conduits  by  the  whole  height  of  the  re¬ 
fervoir. 

In  order  to  adjuft  the  ftrength  of  a  pipe  to  the  ftrain, 
we  may  conceive  it  as  confifting  of  two  half  cylinders 
of  infuperable  ftrength,  joined  along  the  two  feams, 
where  the  ftrength  is  the  fame  with  the  ordinary 
ftrength  of  the  materials  of  which  it  is  made.  The  in- 
ftde  preffure  tends  to  burft  the  pipe  by  tearing  open 
thefe  feams  ;  arid  each  of  thefe  two  feams  is  equal  to  the 
weight  of  a  column  of  water  whofe  height  is  the  depth 
of  the  feam  below  the  furface  of  the  refervoir,  and  whofe 
bafe  is  an  inch  broad  and  a  diameter  of  the  pipe  in 
length.  This  follows  from  the  common  principles  of 
hydroftatics. 

Suppofe  the  pipe  to  be  of  lead,  one  foot  in  diameter 
and  100  feet  under  the  furface  of  the  refervoir.  Water 
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weighs  624  pounds  per  foot.  The  bafe  of  our  column 
is  therefore  -j^th  of  a  foot,  and  the  tendency  to  burft 
the  pipe  is  100  X  &2\  X  =52 1  pounds 

nearly.  Therefore  an  inch  of  one  feam  is  ftramed  by 
2604  pounds.  A  rod  of  lead  one  inch  fquare  is  pulled 
afunder  by  860  pounds  (fee  STRENGTH  of  Materials  t 
N°  40.).  Therefore,  if  the  thicknels  ot  the  feam  is 
~  inches,  or  one-third  of  an  inch,  it  will  juft  with- 
ftand  this  ftrain.  But  we  muft  make  it  much  ftrongcr 
than  this,  efpecially  if  the  pipe  leads  from  an  engine 
which  fends  the  water  along  it  by'  ft  arts.  Belidor  and 
Defaguliers  have  given  tables  of  the  thicknels  and 
weights  of  pipes  which  experience  has  found  fufficient 
for  the  different  materials  and  depths.  Defaguliers  fays, 
that  a  leaden  pipe  of  three-fourths  of  an  inch  in  thick- 
nefs  is  ftrong  enough  for  a  height  of  140  feet  and  dia¬ 
meter  of  feven  inches.  From  this  we  may  calculate  all 
others-  Belidor  fays,  that  a  leaden  pipe  12  inches  dia¬ 
meter  and  60  feet  deep  fhould  be  half  an  inch  thick  : 
but  thefe  things  will  be  more  properly  computed  by 
means  of  the  lift  given  in  N°  40  of  the  article  STRENGTH 
of  Materials . 

The  application  which  wre  are  moft  anxious  to  make 
of  the  knowledge  of  the  preffure  of  moving  waters  is 
the  derivation  from  a  main  conduit  by  lateral  branches. 
This  occurs  very  frequently  in  the  diftribution  of  wa¬ 
ters  among  the  inhabitants  of  towns ;  and  it  is  fo  im- 
perfe&ly  underftood  by  the  greateft  part  of  thofe  w7ho 
take  the  name  of  engineers,  that  individuals  have  no  fe- 
Curity  that  they  ftiall  get  even  one  half  of  the  water 
they  bargain  and  pay  for  \  yet  this  may  be  as  accurate¬ 
ly  afeertained  as  any  other  problem  in  hydraulics  by 
means  of  our  general  theorem.  The  cafe  therefore 
merits  our  particular  attention. 

It  appears  to  be  determined  already,  when  we  have 
afeertained  the  preffures  by  which  the  water  is  impelled 
into  thefe  lateral  pipes,  efpecially  after  we  have  faid 
that  the  experiments  of  Boffut  on  the  a£lual  difeharges 
from  a  lateral  pipe  fully  confirm  the  theoretical  dodlrine. 
But  much  remains  to  be  confidered.  We  have  feen  that 
there  is  a  vaft  difference  between  the  difeharge  made 
through  a  hole,  or  even  through  a  Ihort  pipe,  and  the 
difeharge  from  the  far  end  of  a  pipe  derived  from  a 
main  conduit.  And  even  when  this  has  been  afeer¬ 
tained  by  our  new  theory,  the  difeharge  thus  modified 
v/ill  be  found  confiderably  different  from  the  real  ftate 
of  things  :  For  when  water  is  flowing  along  a  main 
with  a  known  velocity,  and  therefore  exerting  a  known 
preffure  on  the  circle  which  we  propofe  for  the  entry  of 
a  branch,  if  we  infert  a  branch  there  water  will  go  along 
it ;  but  this  will  generally  make  a  confiderable  change 
in  the  motion  along  the  main,  and  therefore  in  the  pref¬ 
fure  which  is  to  expel  the  water.  It  alfo  makes  a  con¬ 
fiderable  change  in  the  whole  quantity  which  paffes 
along  the  anterior  part  of  the  main,  and  a  ftill  greater 
change  on  what  moves  along  that  part  of  it  which  lies 
beyond  the  branch :  it  therefore  affe&s  the  quantity  ne- 
ceffary  for  the  whole  fupply,  the  force  that  is  required 
for  propelling  it,  and  the  quantity  delivered  by  other 
branches.  This  part  therefore  of  the  management  of 
water  in  conduits  is  of  confiderable  importance  and  in¬ 
tricacy.  We  can  propofe  in  this  place  nothing  more 
than  a  folution  of  fuch  leading  queftions  as  involve  the 
chief  circumftances,  recommending  to  our  readers  the 
perufal  of  original  works  on  thisfubjeft.  M.  Boffut’s 
4  P  experiments 
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Water-  experiments  are  fully  competent  to  the  eftablilhment  of 
works.  tjje  fundament  principle.  The  hole  through  which  the 
lateral  difcharges  were  made  was  but  a  few  feet  from 
•  the  refervoir.  The  pipe  was  fuccefiively  lengthened,  by 
which  the  refinances  were  increafed,  and  the  velocity 
diminifhed.  But  this  did  not  affeft  the  lateral  difcharges, 
except  by  affe&ing  the  preffures;  and  the  difcharges 
from  the  end  of  the  main  were  fuppofed  to  be  the  fame 
as  when  the  lateral  pipe  was  not  inferted.  Although 
this  was  not  ftri&ly  true,  the  difference  was  infenfible, 
becaufe  the  lateral  pipe  had  but  about  the  18th  part  of 
the  area  of  the  main. 

Suppofe  that  the  difcharge  from  the  refervoir  remains 
the  fame  after  the  derivation  of  this  branch,  then  the 
motion  of  the  water  all  the  way  to  the  infertion  of  the 
branch  is  the  fame  as  before ;  but,  beyond  this,  the  dif¬ 
charge  is  diminifhed  by  -all  that  is  difcharged  by  the 
branch,  with  the  head  x  equivalent  to  the  preffure  on 
the  fide.  The  difcharge  by  the  lower  end  of  the  main 
being  diminifhed,  the  velocity  and  refiftance  in  it  are 
alfo  cKminifhed.  Therefore  the  difference  between  x 
and  the  head  employed  to  overcome  the  fri&ion  in 
this  fecond  cafe,  would  be  a  needlefs  or  inefficient 
part  of  the  whole  load  at  the  entry,  which  is  impoflible  ; 
for  every  force  produces  an  effe£f,  or  it  is  deflroyed  by 
fome  reaffion.  The  effeft  of  the  forcing  head  of  water 
is  to  produce  the  greateft  difcharge  correfponding  to 
the  obftru&ions ;  and  thus  the  difcharge  from  the  re¬ 
fervoir,  or  the  fupply  to  the  main,  muff  be  augmented 
by  the  infertion  of  the  branch,  if  the  forcing  head  of 
water  remains  the  fame.  A  greater  portion  therefore 
of  the  forcing  head  was  employed  in  producing  a  great¬ 
er  difcharge  at  the  entry  of  the  main,  and  the  remain¬ 
der,  lefs  than  x,  produced  the  preffure  on  the  fides.  This 
head  was  the  one  competent  to  the  obftru&ions  refult- 
ing  from  the  velocity  beyond  the  infertion  of  the 
branch  ;  and  this  velocity,  diminifhed  by  the  difcharge 
already  made,  was  lefs  than  that  at  the  entry,  and  even 
than  that  of  the  main  without  a  branch.  This  will  ap¬ 
pear  more  diftin&ly  by  putting  the  cafe  into  the  form 
of  an  equation.  Therefore  let  H — x  be  the  height  due 
to  the  velocity  at  the  entry,  of  which  the  effeft  obtains 
only  horizontally.  The  head  x  is  the  only  one  which 
afts  on  the  fides  of  the  tube,  tending  to  produce  the 
difcharge  by  the  branch,  at  the  fame  time  that  it  muft 
overcome  the  obftru&ions  beyond  the  branch.  If  the 
orifice  did  not  exift,  and  if  the  force  producing  the  ve¬ 
locity  on  a  fhort  tube  be  reprefeuted  by  2:G,  and  the 
feftion  of  the  main  be  A,  the  fupply  at  the  entry  of  the 

main  would  be  A  ^2  G^/H _ a,  >  and  ^  the  office 

had  no  influence  on  the  value  of  x ,  the  difcharge  by  the 

orifice  would  be  T>*J -^7-,  D  being  its  difcharge  by 
xi 

means  of  the  head  H,  when  the  end  of  the  main  is  fhut  ; 
for  the  difcharges  are  in  the  fubduplieate  ratio  of  the 
heads  of  water  by  which  they  are  expelled  ;  and  there¬ 
fore  v'H  :  :  D  yf ^  (=§).  But  we  have  feen 

that  x  muft  diminifh ;  and  we  know  that  the  obftruc- 
tions  are  nearly  as  the  fquare  roots  of  the  velocities, 
when  thefe  do  not  diffen  much  among  themfelves. 
Therefore  calling  y  the  preffure  or  head  which  balances 
the  refiftances  of  the  main  without  a  branch,  while  x 


is  the  head  neceffary  for  the  main  with  a  branch,  w 
may  inftitute  this  proportion,  y  :  H — y- zx  ;  u 

and  this  4th  term  will  exprefsthe  head  producing  the  velo¬ 
city  in  the  main  beyond  the  branch  (as  H — y  would  have 
done  in  a  main  without  a  branch).  This  velocity  beyond 

the  branch  will  be  2  Gy/ ~~ — —’and the  difcharge 

at  the  end  will  be  AJ^ 2  gV If  to  this  we 

y 

add  the  difcharge  of  the  branch,  the  fum  will  be  the 
whole  difcharge,  and  therefore  the  whole  fupply.  There¬ 
fore  we  have  the  following  equation,  Ay/ 2  Gy/R—y— 

A yj 2  G*J  -  D  yj From  this  we  de¬ 

duce  the  value  of  x 


2GH  A* 

lue  of  x  being  fubftituted  in  the  equation  of  the  difcharge 
5  of  the  branch,  which  was  =D*/^-,  will  give  the  dif¬ 
charges  required,  and  they  will  differ  fo  much  the  more 
from  the  difcharges  calculated  according  to  the  fimple 
theory,  as  the  velocity  in  the  main  is  greater.  By  the 
fimple  theory,  we  mean  the  fuppofition  that  the  lateral 
difcharges  are  fuch  as  would  be  produced  by  the  head 
H — /, t ,  where  H  is  the  height  of  the  refervoir,  and  h 
the  head  due  to  the  aftual  velocity  in  the  main. 

And  thus  it  appears  that  the  proportion  of  the  dif¬ 
charge  by  a  lateral  pipe  from  a  main  that  is  (hut  at  the 
far  end,  and  the  difcharge  from  a  main  that  is  open, 
depends  not  only  on  the  preffures,  but  alfo  on  the  fize 
of  the  lateral  pipe,  and  its  diftance  from  the  refervoir. 
When  it  is  large,  it  greatly  alters  the  train  of  the  main, 
under  the  fame  head,  by  altering  the  difcharge  at  its 
extremity,  and  the  velocity  in  it  beyond  the  brtinch  ; 
and  if  it  be  near  the  refervoir,  it  greatly  alters  the 
train,  becaufe  the  diminifhed  velocity  takes  place  through, 
a  greater  extent,  and  there  is  a  greater  diminution  of  the: 
refiftances. 

When  the  branch  is  taken  off  at  a  confiderable  di¬ 
ftance  from  the  refervoir,.  the  problem  becomes  more 
complicated,  and  the  head  x  is  refolved  into  two  parts  y 
one  of  which  balances  the  refiftance  in  the  firft  part  of 
the  main,  and  the  other  balances  the  refiftances  beyond 
the  lateral  pipe,  with  a  velocity  diminifhed  by  the 
difcharge  from  the  branch. — A  branch  at  the  end  of 
the  main  produces  very  little  change  in  the  train  of  the. 
pipe. 

When  the  lateral  difcharge  xs  great,  the  train  may  be 
fo  altered,  that  the  remaining  part  of  the  main  will  not 
run  full,  and  then  the  branch  will  not  yield  the  fame 
quantity.  The  velocity  in  a  very  long  horizontal  tube- 
may  be  fo  fmall  (by  a  fmall  head  of  water  and  great 
obftruftions  in  a  very  long  tube)  that  it  will  juft  run 
full,  ^.n  orifice  made  in  its  upper  fide  will  yield  no¬ 
thing  ;  and  yet  a  fmall  tube  inferted  into  it  will  carry  a 
column  almoft  as  high  as  the  refervoir.  So  that  we  can¬ 
not  judge  in  all  cafes  of  the  preffufes  by  the  difcharges^ 
and  vice  vcrfa, 
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Water-  If  there  be  an  inclined  tube,  having  a  head  greater 
works.  than  is  competent  to  the  velocity,  we  may  bring 

""" ^  it  into  train  by  an  opening  on  its  upper  fide  near  the  re- 

fervoir.  This  will  yield  fome  water,  and  the  velocity 
will  diminiffi  in  the  tube  till  it  is  in  train.  If  we  fhould 
now  enlarge  the  hole,  it  will  yield  no  more  water  than 
before. 

And  thus  we  have  pointed  out  the  chief  circumftances 
which  affe<ft  thefe  lateral  difcharges.  The  difcharges 
are  afterwards  modified  by  the  conduits  in  which  they 
are  conveyed  to  their  places  of  deftination.  Thefe  be- 
ing  generally  of  fmall  dimenfions,  for  the  fake  of  eco¬ 
nomy,  the  velocity  is  much  diminiffied.  But,  at  the 
fame  time,  it  approaches  nearer  to  that  which  the  fame 
conduit  would  bring  dire£lly  from  the  refervoir,  becaufe 
its  fmall  velocity  will  produce  a  lefs  change  in  the  train 
of  the  main  conduit. 

We  (hould  now  treat  of  jets  of  water,  which  Bill  * 
make  an  ornament  in  the  magnificent  pleafure  grounds 
of  the  wealthy.  Some  of  thefe  are  indeed  grand  ob¬ 
jects,  fuch  as  the  two  at  Peterhoff  in  Ruflia,  which  fpout 
about  60  feet  high  a  column  of  nine  inches  diameter, 
which  falls  again,  and  ffiakes  the  ground  with  its  blow. 
Even  a  fpout  of  an  inch  or  two  inches  diameter,  lancing 
to  the  height  of  1  jo  feet,  is  a  gay  obje61,  and  greatly 
enlivens  a  pleafure-ground  }  efpecially  when  the  changes 
of  a  gentle  breeze  bend  the  jet  to  one  fide.  But  we 
have  no  room  left  for  treating  this  fubjeft,  which  is  of 
fome  nicety  5  and  rauft  conclude  this  article  with  a  very 
fhort  account  of  the  management  of  water  as  an  a£tive 
power  for  impelling  machinery. 

II.  Of  Machinery  driven  by  Water . 

This  is  a  very  comprehenfive  article,  including  almoft 
every  poftible  fpecies  of  mill.  It  is  no  lefs  important, 
and  it  is  therefore  matter  of  regret,  that  we  cannot  enter 
•into  the  detail  which  it  deferves.  The  mere  defcription 
of  the  immenfe  variety  of  mills  which  are  in  general  ufe, 
would  fill  volumes,  and  a  fcientific  defcription  of  their 
principles  and  maxims  of  conftru&ion  would  almoft 
form  a  complete  body  of  mechanical  fcience.  But  this 
is  far  beyond  the  limits  of  a  wrork  like  ours.  Many  of 
thefe  machines  have  been  already  defcribed  under  their 
proper  names,  qr  under  the  articles  which  give  an  ac¬ 
count  of  their  manufactures  ;  and  for  others  rve  muft  re¬ 
fer  our  readers  to  the  original  works,  wThere  they  are  de¬ 
fcribed  in  minute  detail.  The  great  academical  collec¬ 
tion  Des  Arts  et  Metiers ,  publifhed  at  Paris  in  many 
folio  volumes,  contains  a  defcription  of  the  peculiar  ma¬ 
chinery  of  many  mills  *,  and  the  volumes  of  the  Ency¬ 
clopedic  Methodique ,  which  particularly  relate  to  the  me¬ 
chanic  arts,  already  contain  many  more.  All  that  we 
can  do  in  this  place  is,  to  confider  the  chief  circum¬ 
ftances  that  are  common  to  all  rvater-mills,  and  from 
which  all  muft  derive  their  efficacy.  Thefe  circum¬ 
ftances  are  to  be  found  in  the  manner  of  employing  wa- 
ter  as  an  a6Hng  power,  and  mod  of  them  are  compre¬ 
hended  in  the  conftruflion  of  water-wheels.  When  we 
have  explained  the  principles  and  the  maxims  of  con- 
ftru&ion  of  a  water-wheel,  every  reader  converfant  in 
mechanics  knows,  that  the  axis  of  this  wheel  may  be 
employed  to  tranfmit  the  force  impreffed  on  it  to  any 
fpecies  of  machinery.  Therefore  nothing  fubfequent  to 
this  can  with  propriety  be  confidered  as  water-works. 


Water-wheels  are  of  twTo  kinds,  diftinguithed  by  the 
manner  in  which  water  is  made  an  impelling  power, 
viz.  by  its  weight,  or  by  its  impulfe.  This  requires  a 
very  different  form  and  manner  of  adaptation  ^  and  this 
forms  an  oftenfible  diftindlion,  Efficiently  obvious  to 
give  a  name  to  each  clafs.  When  water  is  made  to  act 
by  its  weight,  it  is  delivered  from  the  fpout  as  high  on 
the  wheel  as  poftible,  that  it  may  continue  long  to  prefs 
it  down  :  but  when  it  is  made  to  ftrike  the  wheel,  it  is 
delivered  as  low  as  poftible,  that  it  may  have  previoufly 
acquired  a  great  velocity.  And  thus  the  wheels  are 
faid  to  be  overshot  or  undershot. 

Of  Overfhot  Wheels . 

This  is  nothing  but  a  frame  of  open  buckets,  fo  dif- 
pofed  round  the  rim  of  a  wheel  as  to  receive  the  water 
delivered  from  a  fpout  \  fo  that  one  fide  of  the  wheel  is 
loaded  with  water,  while  the  other  is  empty.  The  con- 
fequence  muft  be,  that  the  loaded  fide  muft  defeend. 
By  this  motion  the  water  runs  out  of  the  longer  buckets, 
while  the  empty  buckets  of  the  rifing  fide  of  the  wheel 
come  under  the  fpout  in  their  turn,  and  are  filled  with 
water. 

If  it  were  poftible'  to  conftruft  the  buckets  in  fuch  a 
manner  as  to  remain  completely  filled  with  water  till 
they  come  to  the  very  bottom  of  the  w  heel,  the  preffure 
with  which  the  water  urges  the  wheel  round  its  axis 
would  be  the  fame  as  if  the  extremity  of  the  horizontal 
radius  were  continually  loaded  with  a  quantity  of  wrater 
Efficient  to  fill  a  fquare  pipe,  wffiofe  fection  is  equal  to 
that  of  the  bucket,  and  whofe  length  is  the  diameter  of 
the  wTheel.  For  let  the  buckets  BD  and  EF  (fig.  5.) 
be  compared  together,  the  arches  DB  and  EF  are  equal. 
The  mechanical  energy  of  the  water  contained  in  the 
bucket  EF,  or  the  preffure  with  whieh  its  weight  urges 
the  wheel,  is  the  fame  as  if  all  this  water  were  hung  on 
that  point  T  of  the  horizontal  arm  CF,  where  it  is  cut 
by  the  vertical  or  plumb-line  BT.  This  is  plain  from 
the  moft  elementary  principles  of  mechanics.  There¬ 
fore  the  effeft  of  the  bucket  BD  is  to  that  of  the  bucket 
EF  as  CT  to  CF  or  CB.  Draw  the  horizontal  lines 
PB  b  b,  Qpd d.  It  is  plain,  that  if  BD  is  taken  very 
fmall,  fo  that  it  may  be  confidered  as  a  ftraight  line, 
BD  :  BO-CB  :  BP,  and  EF  :  b  dzz rCF  :  CT,  and 
EFx  CT=r£  dx  CF.  Therefore  if  the  prifm  of  water, 
whofe  vertical  fedtion  is  b  b  d d,  were  hung  on  at  F,  its 
force  to  urge  the  wTheel  round  would  be  the  fame  as  that 
of  the  water  lying  in  the  bucket  BD.  The  fame  may 
be  faid  of  every  bucket ;  and  the  effe&ive  preffure  of 
the  whole  ring  of  water  A y'HKFI,  in  its  natural  fitua- 
tion,  is  the  fame  with  the  pillar  of  water  a  h  Ji  a  hung 
on  at  F.  And  the  effect  of  any  portion  BF  of  this  ring 
is  the  fame  with  that  of  the  correfponding  portion  b  ¥  fb 
of  the  vertical  pillar.  We  do  not  take  into  account 
the  fmall  difference  which  arifes  from  the  depth  B  or  F^ 
becaufe  we  may  fuppofe  the  circle  defcribed  through 
the  centres  of  gravity  of  the  buckets.  And  in  the  far¬ 
ther  profecution  of  this  fubjeft,  we  fhall  take  fimilar  li¬ 
berties,  with  the  view  of  Amplifying  the  fubjedt,  and 
faving  time  to  the  reader. 

But  fuch  a  ftate  of  the  wffieel  is  impoffible.  The 
bucket  at  the  very  top  of  the  wheel  may  be  completely 
filled  with  water  ;  but  when  it  comes  into  the  oblique 
pofition  BD,  a  part  of  the  water  muft  run  over  the 
outer  edge  and  the  bucket  will  only  retain  the  quan- 
4  P  2  tity 
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tity  ZBD  2  ;  and  if  the  buckets  are  formed  by  parti¬ 
tions  directed  to  the  axis  of  the  wheel,  the  whole  water 
muft  be  run  out  by  the  time  that  they  defcend  to  the 
level  of  the  axis.  To  prevent  this  many  contrivances 
have  been  adopted.  The  wheel  has  been  furrounded 
with  a  hoop  or  fweep,  confifting  of  a  circular  board, 
which  comes  almoft  into  contaft  with  the  rim  of  the 
wheel,  and  terminates  at  H,  where  the  water  is  allowed 
to  run  off.  But  unlefs  the  work  is  executed  with  un¬ 
common  accuracy,  the  wheel  made  exactly  round,  and 
the  fweep  exaftly  fitting  it,  a  great  quantity  of  water 
efcapes  between  them  ;  and  there  is  a  very  lenfible  ob- 
ftru&ion  to  the  motion  of  fuch  a  wheel,  from  fomething 
like  fri£tion  between  the  water  and  the  fweep.  Froft 
alfo  effectually  flops  the  motion  of  fuch  a  wheel.  Sweeps 
have  therefore  been  generally  laid  afide,  although  there 
are  fituations  where  they  might  be  ufed  with  good 
effeCt. 

Mill-wrights  have  turned  their  whole  attention  to  the 
giving  a  form  to  the  buckets  which  (hall  enable  them 
to  retain  the  water  along  a  great  portion  of  the  circum¬ 
ference  of  the  wheel.  It  would  be  endlefs  to  defcribe 
all  thefe  contrivances  ;  and  we  (hall  therefore  content 
ourfelves  with  one  or  two  of  the  mod  approved.  The 
intelligent  reader  will  readily  fee  that  many  of  the  cir- 
cumftances  which  concur  in  producing  the  ultimate  ef- 
fe£l  (fuch  as  the  facility  with  which  the  water  is  re¬ 
ceived  into  the  buckets,  the  place  which  it  is  to  occupy 
during  the  progrefs  of  the  bucket  from  the  top  to  th* 
bottom  of  the  wheel,  the  readinefs  with  which  they  are 
evacuated,  or  the  chance  that  the  water  has  of  being 
dragged  beyond  the  bottom  of  the  wheel  by  its  adhefion, 
&c.  &c.)  are  fuch  as  do  not  admit  of  precife  calculation 
or  reafoning  about  their  merits  ;  and  that  this  or  that 
form  can  feldom  be  evidently  demonftrated  to  be  the 
very  beft  poffible.  But,  at  the  fame  time,  he  will  fee 
the  general  reafons  of  preference,  and  his  attention  will 
be  dire&ed  to  circumftances  which  muft  be  attended  to, 
in  order  to  have  a  good  bucketed  wdieel. 

Fig.  6.  is  the  outline  of  a  wheel  having  40  buckets. 
The  ring  of  board  contained  between  the  concentric 
circles  QDS  and  PAR,  making  the  ends  of  the  buckets, 
is  called  the  Shrouding,  in  the  language  of  the  art, 
and  QP  is  called  the  depth  of  Jhrouding.  The  inner 
circle  PAR  is  called  the  Sole  of  the  wheel,  and  ufually 
confifts  of  boards  nailed  to  ftrong  wooden  rings  of  com- 
pafs  timber  of  confiderable  fcantling,  firmly  united  with 
the  Arms  or  radii.  The  partitions,  which  determine 
the  form  of  the  buckets,  confift  of  three  different  planes 
or  boards  AB,  BC,  CD,  which  are  varioufly  named  by 
different  artifts.  We  have  heard  them  named  the  Start 
or  Shoulder,  the  Arm,  and  the  Wrest  (probably  for 
wrift,  on  account  of  a  refemblance  of  the  whole  line  to 
the  human  arm)  ;  B  is  alfo  called  the  Elbow.  Fig.  7. 
reprefents  a  fmall  portion  of  the  fame  bucketing  on  a 
larger  fcale,  that  the  proportions  of  the  parts  may  be 
more  diftin&ly  feen.  AG,  the  foie  of  one  bucket,  is 
made  about  £th  more  than  the  depth  GH  of  the  fhroud- 
ing.  The  ftart  AB  is  ^  of  AI.  The  plane  BC  is  fo 
inclined  to  AB  that  it  would  pafs  through  H  ;  but  it  is 
made  to  terminate  in  C,  in  fuch  a  manner  that  FC  is 
£ths  of  GH  or  AI.  Then  CD  is  fo  placed  that  HD  is 
about  £th  of  IH. 

By  this  conftruftion,  it  follows  that  the  area  FABC 
is  very  nearly  equal  to  DABC  ;  fo  that  the  water 


which  will  fill  the  fpace  FABC  will  all  be  contained  Water- 
in  the  bucket  when  it  fhall  come  into  fuch  a  pofition  works- 
that  AD  is  a  horizontal  line  ;  and  the  line  AB  will u— ’'V— ■" 
then  make  an  angle  of  nearly  350  with  the  vertical,  or 
the  bucket  will  be  35°  from  the  perpendicular.  If  the 
bucket  defcend  fo  much  lower  that  one  half  of  the  water 
runs  out,  the  line  AB  will  make  an  angle  of  250,  or 
240  nearly,  with  the  vertical.  Therefore  the  wheel, 
filled  to  the  degree  now  mentioned,  will  begin  to  lofe 
water  at  about  ^th  of  the  diameter  from  the  bottom, 
and  half  of  the  water  will  be  difcharged  from  the  loweft 
bucket,  about  -^th  of  the  diameter  farther  down.  Thefe 
fituations  of  the  difcharging  bucket  are  marked  at  T 
and  V  in  fig.  6.  Had  a  greater  proportion  of  the  buc¬ 
kets  been  filled  with  water  when  they  were  under  the 
fpout,  the  difcharge  would  have  begun  at  a  greater 
height  from  the  bottom,  and  we  fhould  lofe  a  greater 
portion  of  the  whole  fall  of  water.  The  lofs  by  the 
prefent  conftruftion  is  lefs  than  -,'g-th  (fuppofing  the  wa* 
ter  to  be  delivered  into  the  wheel  at  the  very  top),  and 
may  be  eftimated  at  about  ^th  ;  for  the  lofs  is  the 
verfed  fine  of  the  angle  which  the  radius  of  the  bucket 
makes  with  the  vertical.  The  verfed  fine  of  350  is 
nearly  3-th  of  the  radius  (being  0.18085),  or  1%-th  of 
the  diameter.  It  is  evident,  that  if  only  of  this  wa¬ 
ter  were  fupplied  to  each  bucket  as  it  paffes  the  fpout, 
it  would  have  been  retained  for  io°  more  of  a  revo¬ 
lution,  and  the  lofs  of  fall  would  have  been  only  about 

-rg-th. 

Thefe  obfervations  ferve  to  (how,  in  general,  that  an 
advantage  is  gained  by  having  the  buckets  fo  capacious 
that  the  quantity  of  water  which  each  can  receive  as  it 
paffes  the  fpout  may  not  nearly  fill  it-  This  may  be  ac- 
complifhed  by  making  them  of  a  fufficient  length,  that 
is,  by  making  the  wheel  fufficiently  broad  between  the 
two  ftiroudings..  Economy  is  the  only  objection  to  this 
practice,  and  it  is  generally  very  ill  placed.  When  the 
work  to  be  performed  by  the  wheel  is  great,  the  addi¬ 
tion  of  power  gained  by  a  greater  breadth  will  foon  com- 
penfate  for  the  additional  expence. 

The  third  plane  CD  is  not  very  frequent ;  and  mill¬ 
wrights  generally  content  themfelves  with  continuing 
the  board  all  the  way  from  the  elbow  B  to  the  outer 
edge  of  the  wheel  at  H  ;  and  AB  is  generally  no  more 
than  one-third  of  the  depth  AI.  But  CD  is  a  very  evi¬ 
dent  improvement,  caufing  the  wheel  to  retain  a  very 
fenfible  addition  to  the  water.  Some  indeed  make  this 
addition  more  confiderable,  by  bringing  BC  more  out¬ 
ward,  fo  as  to  meet  the  rim  of  the  wheel  at  H,  for  in- 
ftance,  and  making  HD  coincide  with  the  rim.  But  this 
makes  the  entry  of  the  water  fomewhat  more  difficult 
during  the  very  fhort  time  that  the  opening  of  the 
bucket  paffes  the  fpout.  To  facilitate  this  as  much  as 
poffible,  the  water  fhould  get  a  direction  from  the  fpout, 
fuch  as  will  fend  it  into  the  buckets  in  the  moft  perfect 
manner.  This  may  be  obtained  by  delivering  the  water 
through  an  aperture  that  is  divided  by  thin  plates  of 
board  or  metal,  placed  in  the  proper  pofition,  as  we 
have  reprefented  in  fig.  6.  The  form  of  bucket  laft 
mentioned,  having  the  wreft  concentric  with  the  rim,  is 
unfavourable  to  the  ready  admiffion  of  the  water;  where¬ 
as  an  oblique  wreft  conducts  the  wTater  which  has  miffed 
one  bucket  into  the  next  below. 

The  mechanical  confideration  of  this  fubjeft  alfo  fhows 
us,  that  a  deeg  fhrouding,  in  order  to  make  a  capacious 

bucket, 
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Water-  bucket,  is  not  a  good  method  :  it  does  not  make  the 
works,  buckets  retain  their  water  any  longer  }  and  it  diminifhes 
HT"—'  the  effedlive  fall  of  water  :  for  the  water  received  at  the 
top  of  the  wheel  immediately  falls  to  the  bottom  of  the' 
bucket,  and  thus  fhortens  the  fictitious  pillar  of  water, 
which  we  (howed  to  be  the  meafure  of  the  effective  or 
ufeful  preflure  on  the  wheel  :  and  this  concurs  with  our 
former  reafons  for  recommending  as  great  a  breadth  of 
the  wheel,  and  length  of  buckets,  as  economical  confi- 
derations  will  permit. 

A  bucket  wheel  was  fome  time  ago  executed  by  Mr 
Robert  Burns,  at  the  cotton  mills  of  Houfton,  Burns,  and 
Co.  at  Cartfide  in  Renfrewfhire,  of  a  conliruClion  en¬ 
tirely  new,  but  founded  on  a  good  principle,  which  is 
Fig.  S.  fufceptible  of  great  extenfion.  It  is  reprefented  in  fig.  8, 
The  bucket  confifts  of  a  ftart  AB,  an  arm  BC,  and  a 
wreft  CD,  concentric  with  the  rim.  But  the  bucket  is 
alfo  divided  by  a  partition  LM,  concentric  with  the  foie 
and  rim,  and  fo  placed  as  to  make  the  inner  and  outer 
portions  of  nearly  equal  capacity.  It  is  evident,  with¬ 
out  any  farther  reafoning  about  it,  that  this  partition 
will  enable  the  bucket  to  retain  its  water  much  longer. 
When  they  are  filled  one-third,  they  retain  the  whole 
water  at  180  from  the  bottom  \  and  they  retain  one  half 
at  ii°.  They  do  not  admit  the  water  quite  fo  freely  as 
buckets  of  the  common  conftruClion  \  but  by  means  of 
the  contrivance  mentioned  a  little  ago  for  the  fpout  (al¬ 
fo  the  invention  of  Mr  Burns,  and  furniftied  with  a  rack- 
work,  which  raifed  or  depreffed  it  as  the  fupply  of  water 
varied,  fo  as  at  all  times  to  employ  the  whole  fall  of 
the  water),  it  is  found,  that  a  flow-moving  wheel  al¬ 
lows  one- half  of  the  water  to  get  into  the  inner  buckets, 
efpecially  if  the  partition  do  not  altogether  reach  the  ra^ 
dius  drawn  through  the  lip  D  of  the  outer  bucket. 

This  is  a  very  great  improvement  of  the  bucket 
wheel  \  and  when  the  wheel  is  made  of  a  liberal  breadth, 
fothat  the  water  may  be  very  {hallow  in  the  buckets,  it 
feems  to  carry  the  performance  as  far  as  it  can  go.  Mr 
Burns  made  the  firft  trial  on  a  wheel  of  24  feet  diame¬ 
ter  and  its  performance  is  manifeftly  fuperior  to  that  of 
the  wheel  which  it  replaced,  and  which  was  a  very  good 
one.  It  has  alfo  another  valuable  property  :  When  the 
fupply  of  water  is  very  fcanty,  a  proper  adjufiment  of 
the  apparatus  in  the  fpout  will  direCl  aim  oft  the  whole  of 
the  water  into  the  outer  buckets  j  which,  by  placing  it 
at  a  greater  diftance  from  the  axis,  makes  a  very  fenfible 
addition  to  its  mechanical  energy. 

We  faid  that  this  principle  is  fufceptible  of  confider- 
able  extenfion  \  and  it  is  evident  that  two  partitions  will 
increafe  the  effeCl,  and  that  it  will  rncreafe  with  the 
number  of  partitions  :  fo  that  when  the  pradtice  now  be¬ 
gun,  of  making  water-wheels  of  iron,  (hall  become  ge¬ 
neral,  and  therefore  very  thin  partitions  are  ufed,  their 
number  may  be  greatly  increafed  without  any  inconve¬ 
nience  :  and  it  is  obvious,  that  this  feries  of  partitions 
muft  greatly  contribute  to  the  fliffnefs  and  general  firm- 
nefs  of  the  whole  wheel. 

There  frequently  occurs  a  difficulty  in  the  making  of 
bucket  wheels,  when  the  half-taught  mill-wright  at¬ 
tempts  to  retain  the  water  a  long  time  in  the  buckets. 
The  water  gets  into  them  with  a  difficulty  which  he  can¬ 
not  account  for,  and  fpills  all  about,  even  when  the  buc¬ 
kets  are  not  moving  away  from  the  fpout.  This  arifes 
from  the  air,  which  muft  find  its  way  out  to  admit  the 
water,  but  is  obflru&ed  by  the  entering  water,  and  oc- 


cafions  a  great  fputtcring  at  the  entry.  This  may  be  en-  Water- 
tircly  prevented  by  making  the  fpout  confiderably  nar-  works, 
rower  than  the  wheel.  This  will  leave  room  at  the  two  "  " v  1  u 
ends  of  the  buckets  for  the  efcape  of  the  air.  This  ob- 
ftrudtion  is  vaftly  greater  than  one  would  imagine  ;  for 
the  water  drags  along  with  it  a  great  quantity  of  air, 
as  is  evident  in  the  Water-blajl  defcribed  by  many  au¬ 
thors. 

There  is  another  and  very  ferious  obftrudtion  to  the 
motion  of  an  overfhot  or  bucketed  wheel.  When  it 
moves  in  back  water,  it  is  not  only  refilled  by  the  wa¬ 
ter,  when  it  moves  more  flowly  than  the  wheel,  which 
is  very  frequently  the  cafe,  but  it  lifts  a  great  deal  in 
the  riling  buckets.  In  fome  particular  ftates  of  back 
water,  the  defcending  bucket  fills  itfelf  completely  with 
water ;  and,  in  other  cafes,  it  contains  a  very  confider- 
able  quantity,  and  air  of  common  denfity  \  while  in 
fome  rarer  cafes  it  contains  lefs  water,  with  air  in  a  con- 
denfed  ftate.  In  the  firft  cafe,  the  riling  bucket  muft 
come  up  filled  with  water,  which  it  cannot  drop  till  its 
mouth  get  out  of  the  water.  In  the  fecond  cale,  part 
of  the  water  goes  out  before  this  \  but  the  air  rarefies, 
and  therefore  there  is  ftill  fome  water  dragged  or  lifted 
up  by  the  wheel,  by  fu&ion  as  it  is  ufually  called.  In 
the  laft  cafe  there  is  no  fuch  back  load  on  the  rifing  fide 
of  the  wheel,  but  (which  is  as  detrimental  to  its  per¬ 
formance)  the  defcending  fide  is  employed  in  condenf- 
ing  air  ;  and  although  this  air  aids  the  afcent  of  the  ril¬ 
ing  fide,  it  does  not  aid  it  fo  much  as  it  impedes  the  de¬ 
fcending  fide,  being  (by  the  form  of  the  bucket)  nearer 
to  the  vertical  line  drawn  through  the  axis. 

All  this  may  be  completely  prevented  by  a  few  holes 
made  in  the  fturt  of  each  bucket.  Air  being  at  leaft 
800  times  rarer  than  water,  will  efcape  through  a  hole 
almoft  30  times  fafter  with  the  fame  preflure.  Very  mo¬ 
derate  holes  will  therefore  fuffice  for  this  purpofe  :  and 
the  fmall  quantity  of  water  which  thefe  holes  difcharge 
during  the  defcent  of  the  buckets,  produces  a  lofs  which 
is  altogether  infignificant.  The  water  which  runs  out 
of  one  runs  into  another,  fo  that  there  is  only  the  lofs  of 
one  bucket.  We  have  feen  a  wheel  of  only  14  feet  dia¬ 
meter  working  in  nearly  three  feet  of  back  water.  It 
laboured  prodigioufly,  and  brought  up  a  great  load  of 
water,  which  fell  from  it  in  abrupt  dallies,  which  ren¬ 
dered  the  motion  very  hobbling.  When  three  holes  of 
an  inch  diameter  were  made  in  each  bucket  (1 2  feet 
long),  the  wheel  laboured  no  more,  there  was  no  more 
plunging  of  water  from  its  rifing  fide,  and  its  power  on 
the  machinery  was  increafed  more  than  one-fourth. 

Thefe  practical  obfervations  may  contain  information 
that  is  new  even  to  feveral  experienced  mill-wrights. 

To  perfons  lefs  informed  they  cannot  fail  of  being  ufe¬ 
ful..  We  now  proceed  to  confider  the  aCtion  of  water 
thus  lying  in  the  buckets  of  a  wheel j  and  to  afcertain 
its  energy  as  it  may  be  modified  by  different  circum- 
fiances  of  fall,  velocity,  &c. 

With  refpeCl  to  variations  in  the  fall,  there  can  be 
little  room  for  difcuffion.  Since  the  aCtive  preffure  is 
meafured  by  the  pillar  of  water  reaching  from  the  hori¬ 
zontal  plane  where  it  is  delivered  on  the  wheel,  to  the 
horizontal  plane  where  it  h  fprlled  by  the  wheel,  it  is 
evident  that  it  muft  be  proportional  to  this  pillar,  and 
therefore  we  muft  deliver  it  as  high  and  retain  it  as  long 
as  poffible. 

-This  maxim  obliges  us,  in  the  firft  place,  to  ufe  a 

wheel 
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Water-  wheel  whofe  diameter  is  equal  to  the  whole  fall.  We 
,  works.  ,  not  gajn  any  thing  by  employing  a  larger  wheel ; 
y  for  although  we  {hould  gain  by  uiing  only  that  part  of 
the  circumference  where  the  weight  will  aft  more  per¬ 
pendicularly  to  the  radius,  we  (hall  lofe  more  by  the  ne- 
ceflity  of  difcharging  the  water  at  a  greater  height  from 
the  bottom  :  For  we  muft  fuppofe  the  buckets  of  both 
the  wheels  equally  well  conftrufted  ;  in  which  cafe,  the 
heights  above  the  bottom,  where  they  will  difcharge  the 
water,  will  increafe  in  the  proportion  of  the  diameter  of 
the  wheel.  Now,  that  we  ffiall  lofe  more  by  this  than 
we  gain  by  a  more  direft  application  of  the  weight,  is 
plain,  without  any  further  reafoning,  by  taking  the  ex¬ 
treme  cafe,  and  (uppofing  our  wheel  enlarged  to  fuch  a 
fize,  that  the  ufelefs  part  below  is  equal  to  our  whole 
fall.  In  this  cafe  the  water  will  be  fpilled  from  the 
buckets  as  foon  as  it  is  delivered  into  them.  All  inter¬ 
mediate  cafes,  therefore,  partake  of  the  imperfeftion  of 
this. 

When  our  fall  is  exceedingly  great,  a  wheel  of  an 
equal  diameter  becomes  enormoufly  big  and  expenfive, 
and  is  of  itfelf  an  unmanageable  load.  We  have  feen 
wheels  of  58  feet  diameter,  however,  which  worked  ex¬ 
tremely  well ;  but  they  are  of  very  difficult  conftruc- 
tion,  and  extremely  apt  to  warp  and  go  out  of  fhape  by 
their  weight.  In  cafes  like  this,  where  we  are  unwill¬ 
ing  to  lofe  any  part  of  the  force  of  a  fmall  ftream,  the 
beft  form  of  a  bucket  wheel  is  an  inverted  chain  pump. 
Inftead  of  employing  a  chain  pump  of  the  beft  conftruc- 
Fig.  >  tion,  ABCDEA  (fig.  9.)  to  raife  water  through  the 
upright  pipe  CB,  by  means  of  a  force  applied  to  the 
upper  wheel  A,  let  the  water  be  delivered  from  a  fpout 
F,  into  the  upper  part  of  the  pipe  BC,  and  it  will  prefs 
down  the  plugs  in  the  lower  and  narrower  bored  part  of 
it  with  the  full  weight  of  the  column,  and  efcape  at  the 
dead  level  of  C.  This  weight  will  urge  round  the  wheel 
A  without  any  defalcation  :  and  this  is  the  moil  power¬ 
ful  manner  that  any  fall  of  water  whatever  can  be  ap¬ 
plied,  and  exceeds  the  moil  perfeft  overffiot  wheel.  But 
though  it  excels  all  chains  df  buckets  in  economy  and  in 
effeft,  it  has  all  the  other  imperfeftidns  of  this  kind  of 
machinery.  Though  the  chain  of  plugs  be  of  great 
ftrength,  it  has  fo  much  motion  in  its  joints  that  it  needs 
frequent  repairs  $  and  when  it  breaks,  it  is  generally  in 
the  neighbourhood  of  A,  on  the  loaded  fide,  and  all 
comes  down  with  great  a  crafti.  There  is  alfo  a  lofs  of 
power  by  the  immerfion  of  fo  many  plugs  and  chains  in 
the  water  ;  for  there  can  be  no  doubt  but  that  if  the 
plugs  were  big  enough  and  light  enough,  they  would 
buoy  and  even  draw  up  the  plugs  in  the  narrow  part  at 
C.  They  muft  therefore  diminiffi,  in  all  other  cafes,  the 
force  with  which  this  plug  is  piefled  down. 

The  velocity  of  an  overffiot  wheel  is  a  matter  of  very 
great  nicety  ;  and  authors,  both  fpeculative  and  prafti- 
cal,  have  entertained  different,  nay  oppofite,  opinions 
on  the  fubjeft.  Mr  Belidor,  whom  the  engineers  of 
Europe  have  long  been  accuftomed  to  regard  as  facred 
authority,  maintains,  that  there  is  a  certain  velocity  re¬ 
lated  to  that  obtainable  by  the  whole  fall,  which  wall 
procure  to  an  overfhot  wheel  the  greateft  performance. 
Defaguliers,  Smeaton,  Lambert,  De  Parcieux,  and 
others,  maintain,  that  there  is  no  fuch  relation,  and  that 
the  performance  of  an  overffiot  wheel  will  be  the  greater, 
as  it  moves  more  flowly  by  an  increafe  of  its  load  of 
work.  Belidor  maintains,  that  the  aftive  power  of  wa- 
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ter  lying  in  a  bucket  wheel  of  any  diameter  is  equal  to  Water; 
that  of  the  impulfe  of  the  fame  rvater  cm  the  floats  of  an  works‘ 
underftiot  wheel,  when  the  water  iffues  from  a  fluice  in  W""V"“ 
the  bottom  of  the  dam.  The  other  writers  whom  we 
have  named  aflert,  that  the  energy  of  an  underffiot 
wheel  is  but  one  half  of  that  of  an  overihot,  aftuated  by 
the  fame  quantity  of  water  falling  from  the  fame  height. 

To  a  manufafturing  country  like  ours,  which  derives 
aftoniffiing  fuperiority,  by  which  it  more  than  compen- 
fates  for  the  impediments  of  heavy  taxes  and  luxurious 
living,  chiefly  from  its  machinery,  in  which  it  leaves  all 
Europe  far  behind,  the  decifion  of  this  queftion,  in  fuch 
a  manner  as  ffiall  leave  no  doubt  or  mifconception  in 
the  mind  even  of  an  unlettered  artift,  muft  be  confider- 
ed  as  a  material  fervice  :  and  we  think  that  this  is  eafily 
attainable. 

When  any  machine  moves  uniformly,  the  accelerating 
force  or  preffure  aftually  exerted  on  the  impelled  point 
of  the  machine  is  in  equilibrio  with  all  the  refiftances 
which  are  exerted  at  the  working  point,  with  thofe  arif- 
ing  from  friftion,  and  thofe  that  are  excited  in  different 
parts  of  the  machine  by  their  mutual  aftions.  This  is 
an  inconteftable  truth  j  and  though  little  attended  to  by 
the  mechanicians,  is  the  foundation  of  all  praftical 
knowledge  of  machines.  Theiefore,  when  an  overffiot 
wheel  moves  uniformly,  with  any  velocity  whatever ,  the 
water  is  afting  with  its  whole  weight :  for  gravity  would 
accelerate  its  defeent,  if  not  completely  balanced  by 
fome  reaftion  ;  and  in  this  balance  gravity  and  the  re- 
afting  part  of  the  machine  exert  equal  and  oppofite  pref- 
fures,  and  thus  produce  the  uniform  motion  of  the  ma¬ 
chine.  We  are  thus  particular  on  this  point,  becaufe 
we  obferve  mechanicians  of  the  firft  name  employing  a 
mode  of  reafoning  on  the  queftion  now  before  us  which 
is  fpecious,  and  appears  to  prove  the  conclufion  which 
they  draw  ;  but  is  neverthelefs  contrary  to  true  mecha¬ 
nical  principles.  They  affert,  that  the  flower  a  heavy 
body  is  defeending  (fuppofe  in  a  fcale  fufpended  from  an 
axis  in  peritrochea'),  the  more  does  it  prefs  on  the  fcale, 
and  the  more  does  it  urge  the  machine  round  :  and 
therefore  the  flower  an  overffiot  wheel  turns,  the  greater 
is  the  force  with  which  the  water  urges  it  round,  and 
the  more  work  will  be  done.  It  is  very  true  that  the 
machine  is  more  forcibly  impelled,  and  that  more  work 
is  done  :  bat  this  is  not  becaufe  a  pound  of  water  preffes 
mOre  ftrongly,  but  becaufe  there  is  mere  water  prefling 
on  the  wheel  $  for  the  fpout  fupplies  at  the  fame  rate, 
and  each  bucket  receives  more  water  as  it  paffes  by  it. 

Let  us  therefore  examine  this  point  by  the  unque- 
ftionable  principles  of  mechanics. 

Let  the  overffiot  wheel  A  fH.  (fig.  5.)  receive  the  fig.  5. 
water  from  a  fpout  at  the  very  top  of  the  wheel ;  and, 
in  order  that  the  wheel  may  not  be  retarded  by  drag¬ 
ging  into  motion  the  water  fimply  laid  into  the  upper- 
moft  bucket  at  A,  let  it  be  received  at  B,  with  the  ve¬ 
locity  (direfted  in  a  tangent  to  the  wheel)  acquired  by 
the  head  of  water  AP.  This  velocity,  therefore,  muft 
be  equal  to  that  of  the  rim  of  the  wheel.  Let  this  be 
v,  or  let  the  wheel  and  the  water  move  over  v  inches 
in  a  fecond.  Let  the  buckets  be  of  fuch  dimenfions, 
that  all  the  water  which  each  receives  as  it  paffes  the 
fpout  is  retained  till  it  comes  to  the  pofition  R,  where  it 
is  difeharged  at  once.  It  is  plain  that,  in  place  of  the 
feparate  quantities  of  water  lying  in  each  bucket,  we 
may  fubftitute  a  continued  ring  of  water,  equal  to  their 
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Water-  fum,  and  uniformly  diftributed  in  the  fpac«  BER  ^f (l. 
nQr^s‘  ,  This  conftitutes  a  ring  of  uniform  thicknefs.  Let  the 
v  area  of  its  crofs  fe&ion  /3  B  or  Yf  be  called  a .  We 
have  already  demonftrated,  that  the  mechanical  energy 
with  which  this  water  on  the  circumference  of  the  wheel 
urges  it  round,  is  the  fame  with  what  would  be  exerted 
by  the  pillar  brrb  preffing  on  oracling  by  the 
lever  CF.  The  weight  of  this  pillar  may  be  exprefled 
by  ay^br,  or  a  X?S  j  and  if  v;e  call  the  radius  CF  of 
the  wheel  R,  the  momentum  or  mechanical  energy  of 
this  weight  will  be  reprefented  by  a  X  PS  X  R» 

Now,  let  us  fuppofe  that  this  wheel  is  employed  to 
raife  a  weight  W,  which  is  fufpended  by  a  rope  wound 
round  the  axis  of  the  wheel.  Let  v  be  the  radius  of 
this  axle.  Then  Wx^  is  the  momentum  of  the  work. 
Let  the  weight  rife  with  the  velocity  u  when  the  rim  of 
the  wheel  turns  with  the  velocity  v,  that  is,  let  it  rife 
it  inches  in  a  fecond. 

Since  a  perfeft  equilibrium  obtains  between  the  pow«r 
and  tlie  work  when  the  motion  is  uniform,  we  mull  have 
W X  X PS  X  R.  But  it  is  evident  that  R:r=:r;;». 
Therefore  W  x  uzza  X  v  X  PS. 

Now  the  performance  of  the  machine  is  undoubtedly 
tneafured  by  the  weight  and  the  height  to  which  it  is 
raifed  in  a  fecond,  or  by  Wx«.  Therefore  the  ma¬ 
chine  is  in  its  bell  poftible  ftate  when  aX^XPS  is  a 
maximum.  But  it  is  plain  that  a  X  v  is  an  invariable 
quantity  *,  for  it  is  the  cubic  inches  of  water  which  the 
fpout  fup plies  in  a.  fecond.  If  the  wheel  moves  faft, 
little  water  lies  in  each  bucket,  and  a  is  fmall.  When 
v  is  fmall,  a  is  great,  for  the  oppofite  reafon  ;  but  ayv 
remains  the  fame.  Therefore  we  muft  make  FS  a  maxi¬ 
mum,  that  is,  we  muft  deliver  the  water  as  high  up  as 
poftible.  But  this  diminiflies  AP,  and  this  dimini fhes 
the  velocity  of  the  wheel :  and  as  this  has  no  limit,  the 
propofition  is  demonftrated  \  and  an  overfhot  wheel  does 
the  more  work  as  it  moves  floweft. 

Convincing  as  this  difeuflion  muft  be  to  any  mecha¬ 
nician,  we  are  anxious  to  imprefs  the  fame  maxim  on 
the  minds  of  pra&ical  men,  unaccuftomed  to  mathema¬ 
tical  reafoning  of  any  kind.  We  therefore  beg  indul¬ 
gence  for  adding  a  popular  view  of  the  queftion,  which 
requires  no  fuch  inveftigation. 

We  may  reafon  in  this  way  :  Suppofe  a  wheel  having 
30  buckets,  and  that  fix  cubic  feet  of  water  are  deliver¬ 
ed  in  a  fecond  on  the  top  of  a  wheel,  and  difeharged 
without  any  lofs  by  the  way  at  a  certain  height  from 
the  bottom  of  the  wheel.  Let  this  be  the  cafe,  what¬ 
ever  is  the  rate  of  the  wheel’s  motion  *,  the  buckets  be¬ 
ing  of  a  fufScient  capacity  to  hold  all  the  water  which 
falls  into  them.  Let  this  wheel  be  employed  to  raife  a 
weight  of  any  kind,  fuppofe  water  in  a  chain  of  30 
buckets,  to  the  fame  height,  and  with  the  fame  velo- 
city.  Suppofe,  farther,  that  when  the  load  on  the 
rifing  fide  of  the  machine  is  one  half  of  that  on  the 
wheel,  the  wheel  makes  four  turns  in  a  minute,  or  one 
turn  in  13  feconds.  During  this  time  90  cubic  feet  of 
water  have  flowred  into  the  30  buckets,  and  each  has 
received  three  cubic  feet.  Then  each  of  the  riling 
buckets  contains  j-J-feet;  and  45  cubic  feet  are  deli¬ 
vered  into  the  upper  ciftern  during  one  turn  of  the 
wheel,  and  180  cubic  feet  in  one  minute. 

Notv,  fuppofe  the  machine  fo  loaded,  by  making  the 
rifing  buckets  more  capacious,  that  it  makes  only  two 
turns  in  a  minute,  or  one  turn  in  30  feconds.  Then 


each  defeending  bucket  muft  contain  fix  cubic  feet  of  Water- 
water.  If  each  bucket  of  the  rifing  fide  contained  three  wor^s* 
cubic  feet,  the  motion  of  the  machine  would  be  the 
fame  as  before*  This  is  a  point  which  no  mechanician 
will  controvert.  When  two  pounds  are  fufpended  to 
one  end  of  a  firing  which  pafles  over  the  pulley,  and" 
one  pound  to  the  other  end,  the  defeent  of  the  two 
pound  will  be  the  fame  with  that  of  a  four  pounds 
weight,  which  is  employed  in  the  fame  manner  to  draw 
up  two  pounds.  Our  machine  would  therefore  continue 
to  make  four  turns  in  the  minute,  and  would  deliver  90 
cubic  feet  during  each  turn,  and  360  in  a  minute.  But, 
by  fuppofition,  it  is  making  but  two  turns  in  a  minute  : 
this  muft  proceed  from  a  greater  load  than  three  cubic 
feet  of  water  in  each  rifing  bucket.  The  machine 
muft  therefore  be  raifing  more  than  90  feet  of  water  du¬ 
ring  one  turn  of  the  wheel,  and  more  than  180  in  the 
minute. 

1  hus  it  appears,  that  if  the  machine  be  turning  twice 
as  flow  as  before,  there  is  more  than  twice  the  former 
quantity  in  the  rifing  buckets,  and  more  will  be  raifed 
in  a  minute  by  the  fame  expenditure  of  power.  In 
like  manner,  if  the  machine  go  three  times  as  flow*, 
there  muft  be  more  than  three  times  the  former  quantity 
of  water  in  the  rifing  buckets,  and  more  work  will  be 
done. 

But  we  may  go  farther,  and  aflert,  that  the  more  we 
retaid  the  machine,  by  loading  it  with  more  work  of  a 
fimilar  kind,  the  greater  will  be  its  performance.  This 
does  not  immediately  appear  from  the  prefent  difeuflion  : 

But  let  us  call  the  firft  quantity  of  water  in  the  rifing 
bucket  A  ;  the  water  raifed  by  four  turns  in  a  minute 
will  be  4X  30X  A,  zri2o  A.  The  quantity  in  this 
bucket,  when  the  machine  goes  twice  as  flow,  has  been 
fliown  to  be  greater  than  2  A  (call  it  2  A+*)  ;  the 
water  raifed  by  two  turns  in  a  minute  will  be  2x30 
X  2  A-{-.vrr 1 20  A-J~6o  x.  Now,  let  the  machine  go  1 
four  times  as  flow,  making  but  one  turn  in  a  minute, 
the  rifing  bucket  muft  now  contain  more  than  twice 

2  A+*,  or  more  than  4  A-f2  x  ;  call  it  4A  +  2x-\-ya 
The  work  done  by  one  turn  in  a  minute  will  now  be- 

3  o  X  4  A  -j-  2  x  1 20  A +60  x  -j-  3  0  y . 

By  fitch  an  indu&ion  of  the  work,  done  with  any 
rates  of  motion  we  choofe,  it  is  evident  that  the  per¬ 
formance  of  the  machine  increafes  with  every  diminu¬ 
tion  of  its  velocity  that  is  produced  by  the  mere  addition 
of  a  fimilar  load  of  work,  or  that  it  does  the  more  work 
the  flower  it  goes. 

We  have  fuppofed  the  machine  to  be  in  its  flate  of 
permanent  uniform  motion.  If  we  confider  it  only  in 
the  beginning  of  its  motion,  the  refult  is  ff ill  more  in 
favour  of  flow  motion  :  For,  at*  the  firft  a&ion  of  the 
moving  power,  the  inertia  of  the  machine  itfelf  con- 
lumes  part  of  it,  and  it  acquires  its  permanent  fpeed  by 
degrees  ;  during  which,  the  refiftances  arifing  from  the 
work,  fri&ion,  &c.  increafe,  till  they  exa&ly  balance 
the  prelfure  of  the  water  ;  and  after  this  the  machine 
accelerates  no  more.  Now  the  greater  the  power  and 
the  refiftance  arifing  from  the  work  are,  in  proportion 
to  the  inertia  of  the  machine,  the  fooner  will  all  arrive 
at  its  ftate  of  permanent  velocity. 

There  is  another  circumftance  which  impairs  the  per¬ 
formance  of  an  ovei  (hot  wheel  moving  with  a  great  ve¬ 
locity,  viz*  the  effe&s  of  the  centrifugal  force  on  the 

watsftu 
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'works."  water  in  the  buckets.  Our  mxll-wrights  know  well  mathematicians:  but  they  hare  yielded;  and  we  fee  Water- 
enough,  that  too  great  velocity  will  throw  the  water  them  adopting  maxims  of  conftru&ion  more  agreeable  to  works. 

out  of  the  buckets  5  but  few,  if  any,  know  exa&ly  the  found  theory  5  making  their  wheels  of  great  breadth  ' - * - 

diminution  of  power  produced  by  this  caufe.  The  fol-  and  loading  them  with  a  great  deal  of  work.  Mr  Euler 

lowmg  very  fimple  conftru£ion  will  determine  this:  fays,  that  the  performance  ot  the  bell  mill  cannot ex- 

Fig.  10.  Ea  AOB  (fig.  10.)  be  an  overftiot  wheel,  of  which  ceed  that  of  the  woril  above  -jth  :  but  we  have  fcen  a 

uPng“t  diameter,  and  C  is  the  centre,  dream  of  water  completely  expended  in  driving  a  fmail 

Make  CF  the -length  of  a  pendulum,  which  will  make  flax  mill,  which  now  drives  a  cotton  mill  of  4000 

two  vibrations  during  one  turn  of  the  wheel.  Draw  fpindles,  with  all  its  carding,  roving,  and  drawing 

EE  to  the  elbow  of  any  of  the  buckets.  The  water  in  machinery,  befides  the  lathes  and  other  engines  of  the 

this  bucket,  in  {lead  of  having  its  fur  face  horizontal,  as  fmith  and  carpenters  workihops,  exerting  a  force  not 

I\0,  will  have  it  in  the  dire£ion  n  O  perpendicular  to  lefs  than  ten  times  what  fufficed  for  the  flax  mill. 

FE  very  nearly.  ■  The  above  difeuflion  only  demonflrates  in  general  the 

For  the  time  of  falling  along  half  of  FC  is  to  that  of  advantage  of  flow  motion  ;  but  does  not  point  out  in 
two  vibrations  of  this  pendulum,  or  to  the  time  of  a  re-  any  degree  the  relation  between  the  rate  of  motion  and 

volution  of  the  wheel,  as  the  radius  of  a  circle  is  to  its  the  work  performed,  nor  even  the  principles  on  which, 

circumference  :  and  it  is  well  known,  that  the  time  of  it  depends.  Yet  this  is  a  fubjedl  fit  for  a  mathematical 

moving  along  half  of  AC,  by  the  uniform  a&ion  of  the  invefligation  ;  and  we  would  profecute  it  in  this  place, 

centrifugal  force,  is  to  that  of  a  revolution  as  the  radius  if  it  were  neceffary  for  the  improvement  of  practical 
of  a  circle  to  its  circumference.  Therefore  the  time  of  mechanics.  But  we  have  feen  that  there  is  not,  in  the 
deferibing  one  half  of  AC  by  the  centrifugal  force,  is  nature  of  tilings,  a  maximum  of  performance  attached 
equal  to  the  time  of  deferibing  one  half  of  FC  by  gra-  to  any  particular  rate  of  motion  which  fhould  therefore 
vity.  Thefe  fpaces,  being  fimilarly  deferibed  in  equal  be  preferred.  For  this  reafon  we  omit  this  difeuflion  of 
times,  are  proportional  to  the  accelerating  forces.  mere  fpeculative  curiofity.  It  is  very  intricate  :  For 

Therefore  4FC  :  \  AC,  or  FC  :  AC  —  gravity  :  cen-  we  mult  not  now  exprefs  the  preflure  on  the  wheel  by  a 

trifugal  force.  Complete  the  parallelogram  FCEK.  conjlant  pillar  of  water  incumbent  on  the  extremity  of 
A  particle  at  E  is  urged  by  its  weight  in  the  direction  the  horizontal  arm,  as  we  did  before  when  we  fuppofed 
KE,  with  a  force  which  may  be  expreffed  by  FC  or  the  buckets  completely  filled  •  nor  by  a  fmaller  conjiant 

KE  ;  and  it  is  urged  by  the  centrifugal  force  in  the  pillar,  correfponding  to  a  fmaller  but  equal  quantity  ly- 

direction  CE,.  with  a  force  zr  AC  or  CE.  By  their  ing  in  every  bucket.  Each  different  velocity  puts  a 
combined  a£lion  it  is  urged  in  the  diredlion  FE.  different  quantity  of  water  into  the  bucket  as  it  paffes 
Therefore,  as  the  furface  of  Handing  water  is  always  at  the  fpout ;  and  this  occafions  a  difference  in  the  place 

right  angles  to  the  adlion  of  gravity,  that  is,  to  the  where  the  difeharge  is  begun  and  completed.  This  cir- 

plumb-line,  fo  the  furface  of  the  water  in  the  revolving  cumffance  is  fome  obflacle  to  the  advantages  of  very 
bucket  is  perpendicular  to  the  a6lion  of  the  combined  flow  motions,  becaufe  it  brings  on  the  difeharge  fooner. 
force  FE  #  ^  All  this  may  indeed  be  expreffed  by  a  Ample  equation 

Let  NEO  be  the  pofition  of  the  bucket,  which  juft  of  eafy  management ;  but  the  whole  procefs  of  the  me- 
holds  all  the  water  which  it  received  as  it  paffed  the  chanical  difeuflion  is  both  intricate  and  tedious,  and  the 
fpout  when  not  affe&ed  by  the  centrifugal  force  ;  and  refults  are  fo  much  diverfified  by  the  forms  of  the  buc- 
let  NDO  be  its  pofition  when  it  would  be  empty.  Let  kets,  that  they  do  not  afford  any  rule  of  fufficient  gener- 
the  vertical  lines  through  D  and  E  cut  the  circle  de-  ality  to  reward  our  trouble.  The  curious  reader  may 

feribed  round  C  with  the  radius  CF  in  the  points  H  fee  a  very  full  invefligation  of  this  fubjtft  in  two  differ- 

and  I.  Draw  HC,  IC,  cutting  the  circle  AOB  in  L  tations  by  Elvius  in  the  Swcdifli  Tranfa£lions,  and  in 
and  M.  Make  the  arch  d'  £  equal  to  AL,  and  the  the  Hydrodynat?uque  of  Profeffor  Karftner  of  Gottingen  ; 
arch  d  *  equal  to  AM  :  Fhen  C  £  and  C  1  will  be  the  who  has  abridged  thefe  Differtations  of  Elvius,  and 
pofitions  of  the  bucket  on  the  revolving  wheel,  corre-  confiderably  improved  the  whole  invefligation,  and  has 
fponding  to  CDO  and  CEO  on  the  wheel  at  reft.  Wa-  added  fome  comparifons  of  his  deductions  with  the  adlual 
ter  will  begin  to  run  out  at  e,  and  it  will  be  all  gone  at  performance  of  fome  great  works.  Thefe  comparifons, 

B.— The  demon  ft  ration  is  evident.  however,  are  not  very  fatisfaftory.  There  is  alfo  a 

The  force  which  now  urges  the  wheel  is  Hill  the  valuable  paper  on  this  fubjeft  by  Mr  Lambert,  in  the 
weight  really  in  the  buckets  :  For  though  the  water  be  Memoirs  of  the  Academy  of  Berlin  for  the  year  1775. 
urged  in  the  direClion  and  with  the  force  FE,  one  of  its  From  thefe  differtations,  and  from  the  Hydrodynamique 
confhtuents,  CE,  has  no  tendency  to  impel  the  wheel  5  of  the  abbe  Boffut,  the  reader  will  get  all  that  theory 
and  KE  is  the  only  impelling  force.  can  teach  of  the  relation  between  the  preffures  of  the 

It  is  but  of  late  years  that  mills  have  been  conftruCled  power  and  work  on  the  machine  and  the  rates  of  its 
or  attended  to  with  that  accuracy  and  fcientific  lkill  motion.  The  praClical  reader  may  reft  with  confidence 
which  are  neceffary  for  deducing  confidential  conclufions  on  the  Ample  demonftration  we  have  given,  that  the 
from  any  experiments  that  can  be  made  with  them;  and  performance  is  improved  by  diminifhing  the  velocity, 
it  is  therefore  no  matter  of  wonder  that  the  opinions  of  All  we  have  to  do,  therefore,  is  to  load  the  machine, 
mill- wrights  have  been  fo  different  on  this  fubjeft.  There  and  thus  to  diminifh  its  fpeed,  unlefs  other  phyfical  cir- 
is  a  natuialwifti  to  fee  a  machine  moving  brilkly  ;  it  has  cumftances  throw  obftacles  in  the  way  :  but  there  are 
the  appearance  of  a&ivity  :  but  a  very  flow  motion  al-  fuch  obftacles.  In  all  machines  there  are  little  inequali- 
ways  looks  as  if  the  machine  were  overloaded.  For  this  ties  of  aflion  that  are  unavoidable.  In  the  a&ion  of  a 
reafon  mill-wrights  have  always  yielded  (lowly,  and  wheel  and  pinion,  though  made  with  the  utmoft  judg- 
with  fome  reluftance,  to  the  repeated  advices  of  the  ment  and  care,  there  are  fuch  inequalities.  Thefe  in- 
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creafe  by  the  changes  of  form  occafioned  by  the  wearing 
of  the  machine — much  greater  irregularities  arife  from 
the  fubfultory  motions  of  cranks,  hampers,  and  other 
parts  which  move  unequally  or  reciprocally.  A  ma¬ 
chine  may  be  fo  loaded  as  juft  to  be  in  equilibrio  with 
its  work,  in  the  favourable  pofition  of  its  parts.  When 
this  changes  into  one  lefs  favourable,  the  machine  may 
flop  ;  if  not,  it  at  leaft  ftaggers,  hobbles,  or  works  un¬ 
equally.  The  rubbing  parts  bear  long  on  each  other, 
with  enormous  prefiures,  and  cut  deep,  and  increafe  fric¬ 
tion.  Such  flow  motions  muft  therefore  be  avoided. 
A  little  more  velocity  enables  the  machine  to  get  over 
thofe  increafed  reftftances  by  its  inertia,  or  the  great 
quantity  of  motion  inherent  in  it.  Great  machines  pof- 
fefs  this  advantage  in  a  fuperior  degree,  aud  will  there¬ 
fore  work  fteadily  with  a  fmaller  velocity.  Thefe 
circumftances  are  hardly  fufceptible  of  mathematical 
difcuflion,  and  our  beft  reliance  is  on  well  directed  ex¬ 
perience. 

For  this  purpofe,  the  reader  will  do  well  to  perufe 
with  care  the  excellent  paper  by  Mr  Smeaton  in  the 
Philofophical  TranfaCtions  for  1759.  This  differtation 
contains  a  numerous  lift  of  experiments,  moft  judici- 
eufty  contrived  by  him,  and  executed  with  the  accu¬ 
racy  and  attention  to  the  moft  important  circumftances, 
tvhich  is  to  be  obferved  in  all  that  gentleman’s  perfor¬ 
mances. 

It  is  true,  thefe  experiments  were  made  with  fmall 
models  j  and  we  muft  not,  without  great  caution,  trans¬ 
fer  the  refults  of  fuch  experiments  to  large  works.  But 
we  may  fafely  transfer  the  laws  of  variation  which  re- 
fult  from  a  variation  of  circumftances,  although  we  muft 
not  adopt  the  abfolute  quantities  of  the  variations  them- 
felves.  Mr  Smeaton  was  fully  aware  of  the  limitations 
to  which  conclufions  drawn  from  experiments  on  models 
are  fubjeCt,  and  has  made  the  applications  with  his  ufual 
fagacity. 

#  His  general  inference  is,  that,  in  fmaller  works,  the 
rim  of  the  overftiot- wheel  fhould  not  have  a  greater  ve¬ 
locity  than  three  feet  in  a  fecond  j  but  that  larger  mills 
may  be  allowed  a  greater  velocity  than  this.  When 
every  thing  is  executed  in  the  beft  manner,  he  fays  that 
the  work  performed  will  amount  to  fully  two-thirds  of 
the  power  expended  ;  that  is,  that  three  cubic  feet  of 
water  defeending  from  any  height  will  raife  two  to  the 
fame  height. 

It  is  not  very  eafy  to  compare  thefe  deductions  with 
obfervations  on  large  works  ;  becaufe  there  are  few  cafes 
where  we  have  good  meafures  of  the  reftftances  oppofed 
by  the  work  performed  by  the  machine.  Mills  employ¬ 
ed  for  pumping  water  afford  the  beft  opportunities.  But 
the  inertia  of  their  working  gear  diminifhes  their  ufeful 
performance  very  fenfibly  5  becaufe  their  great  beams, 
pump-rods,  & c.  have  a  reciprocating  motion,  wdiich 
muft  be  deftroyed,  and  produced  anew  in  every  ftroke. 
We  have  examined  fome  machines  of  this  kind  which 
are  efteemed  good  ones  ;  and  we  find  fewT  of  them  whofe 
performance  exceeds  one  half  of  the  power  expended. 

By  comparing  other  mills  with  thefe,  we  get  the  beft 
information  of  their  reftftances.  The  comparifon  with 
mills  worked  by  Watt  and  Boulton’s  fteam-engines  is 
perhaps  a  better  meafure  of  the  reftftances  oppofed  by 
different  kinds  of  work,  becaufe  their  power  is  very 
diftinCtly  knowm.  We  have  been  informed  by  one  of 
the  moft  eminent  engineers,  that  a  ton  and  a  half  of 
Vol.  XX.  Part  II. 
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water  per  minute  falling  one  foot  will  grind  and  drefs 
one  buftiel  of  wheat  per  hour.  This  is  equivalent  to  o 
tons  falling  10  feet. 

If  an  overfhot-wheel  oppofed  no  refiftance,  and  only 
one  bucket  were  filled,  the  wheel  would  acquire  the  ve¬ 
locity  due  to  a  fall  through  the  whole  height.  But 
when  it  is  in  this  ftate  of  accelerated  motion,  if  another 
bucket  of  water  is  delivered  into  it,  its  motion  muft  be 
checked  at  the  firft,  by  the  necefiity  of  dragging  forward 
this  water.  If  the  buckets  fill  in  fuccefiion  as  they 
pafs  the  fpout,  the  velocity  acquired  by  an  unrefifting 
wheel  is  but  half  of  that  which  one  bucket  would  give. 
In  all  cafes,  therefore,  the  velocity  is  diininifhed  by  the 
inertia  of  the  entering  water  when  it  is  ftmply  laid  into 
the  upper  buckets.  The  performance  will  therefore  be 
improved  .by  delivering  the  water  on  the  wheel  with 
that  velocity  with  which  the  wheel  is  really  moving. 
And  as  we  cannot  give  the  direction  of  a  tangent  to  the 
wheel,  the  velocity  with  which  it  is  delivered  on  the 
wheel  muft  be  fo  much  greater  than  the  intended  veloci¬ 
ty. of  the  rim,  that  it  fhall  be  precifely  equal  to  it  wher* 
it  is  eftimated  in  the  direction  cf  the  tangent.  Three  or 
four  inches  of  fall  are  fufficient  for  this  purpofe  ;  and  it 
Ihould  never  be  negle&ed,  for  it  has  a  very  fenftble  in¬ 
fluence  on  the  performance.  But  it  is  highly  improper 
to  give  it  more  than  this,  with  the  view  of  impelling 
the  wheel  by  its  ftroke.  For  even  although  it  were 
proper  to  employ  part  of  the  fall  in  this  way  (which  we 
fhall  presently  fee  to  be  very  improper),  we  cannot  pro¬ 
cure  this  impulfe  ;  becaufe  the  water  falls  among 
other  water,  or  it  ftrikes  the  boards  of  the  wheel  with 
fuch  obliquity  that  it  cannot  produce  any  fuch  eff  Cl. 

It  is  a  much  debated  queflion  among  mill-wrights, 
Whether  the  diameter  of  the  wheel  fliould  be  fuch  as 
that  the  water  will  be  delivered  at  the  top  of  the  wheel  > 
or  larger,  fo  that  the  water  is  received  at  fome  diftance 
from  the  top,  where  it  will  a  Ct  more  perpendicularly  to 
the  arm  ?  We  apprehend  that  the  obfervations  formerly 
made  will  decide  in  favour  of  the  fit  ft  practice.  The 
fpace  below,  where  the  water  is  difeharged  from  the 
wheel,  being  proportional  to  the  diameter  of  the  wheel, 
there  is  an  undoubted  lofs  of  fall  attending  a  large  wheel  j 
and  this  is  not  compenfated  by  delivering  the  water  at  a 
greater  diftance  from  the  perpendicular.  We  fliould 
therefore  recommend  the  ufe  of  the  whole  defeending 
fide,  and  make  the  diameter  of  the  wheel  no  greater 
than  the  fall,  till  it  is  fo  much  reduced  that  the  centri¬ 
fugal,  force  begins  to  produce  a  fen fible  efted.  Since 
the  rim  can  hardly  have  a  fmaller  velocity  than  three 
feet  per  fecond,  it  is  evident  that  a  fmaU  wheel  muft 
revolve  more  rapidly.  This  made  it  proper  to  infert 
the  determination  that  we  have  given,  of  the  lofs  of 
power  produced  by  the  centrifugal  force.  But  even 
with  this  in  view,  we  ftiould  employ  much  fmaller  wheels 
than  are  generally  done  on  fmall  falls.  Indeed  the  lofs 
of  water  at  the  bottom  may  be  diminifhed,  by  nicely 
fitting  the  arch  which  furrounds  the  wheel,  fo  as  not  to 
allow  the  water  to  efcape  by  the  fides  or  bottom.  While 
this  improvement  remains  in  good  order,  and  the  wheel 
entire,  it  produces  a  very  fenftble  effeCt  ;  but  the  paflage 
widens  continually  by  the  wearing  of  the  wheel.  A 
bit  of  ftick  or  ftone  falling  in  about  the  wheel  tears  off 
part  of  the  (hrouding  or  bucket,  and  frofty  weather  fre¬ 
quently  binds  all  faft.  It  therefore  feldom  anfwers  ex¬ 
pectations.  We  have  nothing  to  add  on  this  cafe 
4  Q.  to 
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works"  !°  'vhat  we  1,ave  already  extra£bd  from  Mr  Smeaton’s  wards ;  and  little  inveffigation  fuffices  for  underftanding  Water. 

- O-ffertation  on  the  Subjea  of  Lreaft  or  half  Overlhot  the  intenfity  of  this  preffure,  when  the  machine  is  at  relt.  works. 

.  But  when  it  is  allowed  to  run  backwards,  withdrawing 

I  here  is  another  form  of  wheel  by  which  water  is  itfelf  from  the  preffure,  the  intenfity  of  it  is  diminiflied  • 

made  to  aft  on  a  machine  by  its  weight,  which  merits  and  if  no  other  circumftances  intervened,  it  might  not 

confederation.  This  is  known  in  this  country  by  the  be  difficult  to  fay  what  particular  preffure  corresponded 

name  of  Barker's  null,  and  has  been  defcribtd  by  Dcfa-  to  any  rate  of  motion.  Accordingly,  Defaguliers  prc- 

guhets,  voL  11.  p.  460.  It  confifts  of  an  upright  pipe  fuming  on  the  fimplicity  of  the  machine,  affirms  the 

Fig.  n.  or  trunk  AB  (fig.  11.),  communicating  with  two  hori-  ptcffure  to  be  the  weight  of  a  column,  which  would 

zontal  branches  BC,  Be,  which  have  a  hole  C  c  near  produce  a  velocity  of  efflux  equal  to  the  difference  of  the 
their  ends,  opening  in  oppofite  direftions,  at  light  angles  velocity  of  the  fluid  and  of  the  machine  ;  and  hence  he 
to  their  leng  hs.  Suppole  water  to  be  poured  in  at  the  deduces,  that  its  performance  will  be  the  greateft  pof- 

top  from  the  lpout  F,  it  will  run  out  by  the  holes  C  fible,  when  its  retrograde  velocity  is  one  third  of  the 

and  c-  with  the  velocity  coirefponding  to  the  depth  of  velocity  acquired  by  falling  from  the  furface  in  which 

the  e  holts  under  the  furface.  The  confequence  of  this  cale,  it  will  raife  ^\ths  of  the  water  expended  to  the 

mutt  be,  that  the  arms  will  be  preffed  backwards  ;  for  fame  height,  which  is  double  of  the  performance  of  a 
there  is  no  loiid  furface  at  the  hole  C,  on  which  the  mill  ailed  011  by  the  impulfe  of  water, 
lateral  prelfu  e  of  the  water  can  be  exerted,  while  it  ails  But  this  is  a  very  imperfect  account  of  the  operation 
with  its  full  force  on  the  oppofite  fide  of  the  arm.  This  When  the  machine  (corffiruited  exaitly  as  we  have 

unbalanced  prefiure  is  equal  to  the  weight  of  a  column  deferibed)  moves  round,  the  water  which  iffues  defeends 

having  the  orifice  for  its  bale,  and  twice  the  depth  under  in  the  vertical  trunk,  and  then,  moving  along  the  hori- 
the^  furface  of  the  water  in  the  trunk  for  its  height.  zontal  arms,  partakes  of  this  circular  motion.  This  ex- 
This  meafure  of  the  height  may  feem  odd,  becaufe  if  cites  a  centrifugal  force,  which  is  exerted  againfl:  the 
the  orifice  were  fflut,  the  preffure  on  it  is  the  weight  of  ends  of  the  arms  by  the  intervention  of  the  fluid  The 
a  column  reaching  from  the  furface.  But  when  it  is  whole  fluid  is  fubjeaed  to  this  preffure  (increafing  for 

open,  the  water  iffues  with  nearly  the  velocity  acquired  every  feeffion  acrofs  the  arm  in  the  proportion  of  ils  di- 

by  falling  from  the  furface,  and  the  quantity  of  motion  fiance  from  the  axis),  and  every  particle  is  preffed  with 

produced  is  that  of  a  column  of  twice  ihis  length,  mov-  the  accumulated  centrifugal  fo.ces  of  all  the  fedUons 

ing  with  this  velocity.  This  is  adually  produced  by  that  are  nearer  to  the  axis.  Every  fiction  therefore 

tne  prefiure  of  the  fluid,  and  mull  therefore  be  accom-  fuflains  an  actual  prefiure  proportional  to  the  fquare  of 

pamed  by  an  cquaWea&ion.  its  diflance  from  the  axis.  This  ineveafes  the  velocity 

Now  (uppofe  this  apparatus  fet  on  the  pivot  E,  and  of  efflux,  and  this  increales  the  velociry  of  revolution  • 

to  have  a  fpindle  AD  above  the  trunk,  furnilhed  wilh  a  and  this  mutual  co-operation  would  leem  to  terminate  in 

cylindrical  bobbin  D,  having  a  rope  wound  round  it,  an  infinite  velocity  of  both  motions.  But,  on  the  other 

and  patling  over  a  pulley  G.  A  weight  W  may  be  hand,  this  circular  motion  muff  be  given  anew  to  every 

impended  there,  which  may  balance  this  backward  pref-  particle  of  water  as  it  enters  the  horizontal  arm.  This 

lure.  It  the  weight  be  too  fmall  for  this  purpole,  the  can  be  done  only  by  the  motion  already  in  the  arm  and 

retrograde  motion  of  the  arms  will  wind  up  the  cord,  at  its  ex  ence.  Thus  there  mull  be  a  velocity  which 

and  raife  the  weight;  and  thus  we  obtain  an  aaing  cannot  be  overpafled  even  by  an  unloaded  machine 

machine,  employing  the  prefiure  of  the  water,  and  ap-  But  it  is  alfo  plain,  that  by  making  the  horizontal  arm, 

phcable  to  any  purpofi*.  A  runner  millflone  may  be  very  capacious,  the  motion  of  the  ivatev  from  the  axis  to 

put  on  the  top  of  the  fpindle  ;  and  we  fliould  then  pro-  the  jet  may  be  made  very  flow,  and  much  of  this  dimi- 

duce  a  flour  mill  of  the  utmoft  fimplicity,  having  neither  nution  of  circular  motion  prevented.  Accordingly 
wheel  nor  pinion,  and  fubjedl  to  hardly  any  wear.  It  Euler  has  recommended  a  form  by  which  this  is  done  in 
is  lomewhat  furpnfing,  that  although  this  was  invented  the  mofl  eminent  degree.  His  machine  confifls  of  a 

at  the  beginning  of  this  century,  and  appears  to  have  hollow  conoidal  ring,  of  which  fig.  1 2.  is  a  feftion  ^ 

iuch  advantage  iri  point  of  fimplicity,  it  has  not  come  The  part  AH  h  a  is"a  fort  of  a  funnel  bafon,  which  re-  ^ 

into  ufe.  Sc  little  has  Dr  Dcfaguliers’s  account  been  ceives  the  water  from  the  fpout  F  ;  not  in  the  dire&ion 

attended  to  (although  it  is  mentioned  by  him  as  an  ex-  pointing  towards  the  axis,  but  in  the  dire&ion,  and  with 

cellent  machine,  and  as  highly  inflruCtive  to  the  hy-  the  precife  velocity,  of  its  motion.  This  prevents  any 

draulm),  that  the  fame  invention  was  again  brought  retardation  by  dragging  forward  the  water.  The  water 

forward  by  a  German  profeffor  (Segner)  as  his  own,  then  pafiks  down  between  the  outer  conoid  AC  c  a  and 

and  has  been  honoured  by  a  feries  of  elaborate  difquifi-  the  inner  conoid  HG  g  h  along  fpiral  channels  formed 

lions  concerning  its  theory  and  performance  by  Euler  by  partitions  foldered  to  both  conoids.  The  curves  of 
an  y  Jo  n  B  rnoulli.  Euler’s  Dififertations  are  to  be  thefe  channels  are  determined  by  a  theory  which  aims  at 
oun  !rnt  e  Memoirs  of  the  Academy  or  Berlin,  1751,  the  annihilation  of  ajl  unnecelfary  and  improper  motions 
c‘  a,  m  t  le  Nov.  Comment .  Petropo/.  tom.vi.  Ber-  of  the  water,  but  which  is  too  abflrufe  to  find  a  place 

nou  1  s  are  at  the  end  of  his  Hydraulics.  Both  thefe  here.  The  water  thus  conduced  arrives  at  the  bottom 

authors  agree  111  faying,  that  this  machine  excels  all  C  G,  eg.  On  the  the  outer  circumference  of  this  bottom 

other  methods  of  employing  the  force  of  water.  Simple  are  arranged  a  number  of  fpouts* (one  for  each  channel) 

as  it  appeals,  its  true  theory,  and  the  beft  form  of  con-  which  are  all  dire&ed  one  way  in  tangents  to  the  cir- 
nruclion,  are  m^ft  abflrufe  and  delicate  fubje^s ;  and  it  cumference. 

js  not  eafy  to  give  fuch  an  account  of  its  principles  as  Adopting  the  common  theory  of  the  rea&ion  of  fluids, 

Wfll  be  underflood  by  an  ordinary  reader.  this  fhould  be  a  very  powerful  machine,  and  fliould  raife 

We  lee,  m  general,  that  the  machine  mull  prefs  back-  T8Tths  of  the  water  expended.  But  if  we  admit  the  re¬ 
action 
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Water-  a&ion  to  be  equal  to  the  force  of  the  ifluing  fluid  (and 
VVOIa!>'  ,  we  do  not  fee  how  this  can  be  refufed),  the  machine 
muft  be  nearly  twice  as  power  f*:l.  We  therefore  repeat 
our  wonder,  that  it  has  not  been  brought  into  ufe.  But 
it  appears  that  no  trial  lias  been  made  even  of  a  model  } 
fo  that  we  have  no  experiments  to  encourage  an  engineer 
to  repeat  the  trial.  Even  the  late  author,  Profeflor 
Segner,  has  not  related  any  thing  of  this  kind  in  his 
Exercitationes  Hydraulics,  where  he  particularly  de¬ 
fer  i  be  s  the  machine.  This  remiffnefs  probably  has  pro¬ 
ceeded  from  fixing  the  attention  on  Euler’s  improved 
conftru&ion.  It  is  plain  that  this  mufl:  be  a  molt  cum¬ 
brous  mafis,  even  in  a  fmall  fize  requiring  a  prodigious 
velfel,  and  carrying  an  unwieldy  load.  It  we  examine 
the  theory  which  recommends  this  conftrudlion,  we  find 
that  the  advantages,  though  real  and  fenfiole,  bear  but 
a  fmall  proportion  to  the  whole  performance  of  the  Am¬ 
ple  machine  as  invented  by  Dr  Barker.  It  is  therefore 
to  be  regretted,  that  engineers  have  not  attempted  to 
realize  the  firft  project.  We  beg  leave  to  recommend 
it,  with  an  additional  argument  taken  from  an  addition 
made  to  it  by  Mr  Mathon  de  la  Cour,  in  Hazier ’s 
Journal  de  Physique,  January  and  Auguft  1775.  This 
Fig.  13.  gentleman  brings  down  a  large  pipe  FEH  (fig.  13.) 

from  a  refervoir,  bends  it  upward  at  H,  and  introduces 
it  into  two  horizontal  arms  DA,  DB,  which  have  an 
upright  fpindle  DK,  carrying  a  millftone  in  the  flyle  of 
Dr  Barker’s  mill.  The  ingenious  mechanician  will 
have  no  difficulty  of  confriving  a  method  of  joining  thefe 
pipes,  fo  as  to  permit  a  free  circular  motion  without 
lofing  much  water.  The  operation  of  the  machine  in 
this  form  is  evident.  The  water,  prefled  by  the  column 
FG,  flows  out  at  the  holes  A  and  B,  and  the  unba¬ 
lanced  preflure  on  the  oppofite  fides  of  the  arms  forces 
them  round.  The  compendioufnefs  and  other  advan¬ 
tages  of  this  conftru&ion  are  moft  finking,  allowing  us 
to  make  ufe  of  the  greateft  fall  without  any  increafe  of 
the  fize  of  the  machine.  It  undoubtedly  enables  us  to 
employ  a  flream  of  water  too  fcanty  to  be  employed  in 
any  other  form.  The  author  gives  the  dimenfions  of  an 
engine  which  he  had  feen  at  Bourg  Argental.  AB  is 
92  inches,  and  its  d'ameter  3  inches;  the  diameter  of 
each  orifice  is  i-~  ;  FG  is  21  feet  ;  the  pipe  D  was  fit¬ 
ted  into  C  by  grinding ;  and  the  internal  diameter  of  D 
is  2  inches. 

When  the  machine  was  performing  no  work,  or  was 
unloaded,  and  emitted  water  by  one  hole  only,  it  made 
1 15  turns  in  a  minute.  This  gives  a  velocity  of  46  feet 
per  fecond  for  the  hole.  This  is  a  curious  fa£t  :  For 
the  water  would  iflue  from  this  hole  at  reft  with  the  ve¬ 
locity  of  37-^.  This  great  velocity  (which  was  much 
lefs  than  the  velocity  with  which  the  water  adlually 
quitted  the  pipe)  was  undoubtedly  produced  by  the  pro¬ 
digious  centrifugal  force,  which  was  nearly  17  times  the 
weight  c?f  the  water  in  the  orifice. 

The  empty  machine  weighed  80  pounds,  and  its 
weight  was  ha!r-fupported  by  the  upper  preflure  of  the 
water,  fo  that  the  fridlion  of  the  pivots  was  much  di- 
minifhed.  It  is  a  pity  that  the  author  has  given  no  ac¬ 
count  of  any  work  done  by  the  machine.  Indeed  it  was 
only  working  venlilators  for  a  large  hall.  His  theory 
by  no  means  embraces  all  its  principles,  nor  is  it  well- 
founded. 

We  think  that  the  free  motion  round  the  neck  of  the 
feeding-pipe,  without  any  lofs  of  water  or  any  confider- 


able  fridlion,  may  be  obtained  in  the  following  manner  : 
AB  (fig.  14.)  reprefents  a  portion  of  the  revolving  hori¬ 
zontal  pipe,  and  CE  ec  part  of  the  feeding  pipe.  The 
neck  of  the  firft  is  turned  truly  cylindrical,  fo  as  to  turn 
eafily,  but  without  fhake,  in  the  collar  C  c  of  the  feed- 
ing-pipe,  and  each  has  a  fhoulder  which  may  fupport  the 
other.  That  the  fridlion  of  this  joint  may  not  be  great, 
and  the  pipes  deftroy  each  other  by  wearing,  the  hori¬ 
zontal  pipe  has  an  iron  fpindle  EF,  fixed  exa&ly  in  the 
axis  of  the  joint,  and  refting  with  its  pivot  F  in  a  ftep 
of  hard  fteel,  fixed  to  the  iron  bar  GH,  which  goes 
acrofs  the  feeding-pipe,  and  is  firmly  fupported  in  it. 
This  pipe  is  made  bell-fhaped,  widening  below.  A  col¬ 
lar  or  hofe  of  thin  leather  is  fitted  to  the  infide  of  this 
pipe,  and  is  reprefented  (in  fe6ti«n)  by  LKM  tn  h  /. 
This  is  kept  in  its  place  by  means  of  a  metal  or  wooden 
ring  N  n,  thin  at  the  upper  edge,  and  taper  ftiaped. 
This  is  drawn  in  above  the  leather,  and  ftretches  it,  and 
caufes  it  to  apply  to  the  fide  of  the  pipe  all  around. 
There  can  be  no  leakage  at  this  joint,  becaufe  the  wa¬ 
ter  will  prefs  the  leather  to  the  fmooth  metal  pipe  ;  nor 
can  there  be  any  fenfible  fri&ion,  becaufe  the  water  gets 
at  the  edge  of  the  leather,  and  the  whole  unbalanced 
preflure  is  at  the  fmall  crevice,  between  the  two  metal 
fhoulders.  Thefe  fhoulders  need  not  touch,  fo  that  the 
fri&ion  muft  be  infenfible.  We  imagine  that  this  me¬ 
thod  of  tightening  a  turning  joint  may  be  ufed  with 
great  advantage  in  many  cafes. 

We  have  only  further  to  obferve  on  this  engine,  that 
any  imperfection  by  which  the  paflbge  of  the  water  is 
diminiftied  or  obftrudted  produces  a  faving  of  water 
which  is  in  exaCt  proportion  to  the  diminution  of  effeCt. 
The  only  inaccuracy  that  is  not  thus  compenfated  is 
when  the  jets  are  not  at  right  angles  to  the  arms. 

We  repeat  our  wilhes,  that  engineers  would  endea¬ 
vour  to  bring  this  machine  into  ufe,  feeing  many  litua- 
tions  where  it  may  be  employed  to  great  advantage. 
Suppofe,  for  inftance,  a  fmall  fupply  of  water  from  a 
great  height  applied  in  this  manner  to  a  centrifugal 
pump,  or  to  a  hair  belt  paffing  over  a  pulley,  and  dip¬ 
ping  in  the  water  of  a  deep  well.  This  would  be  a  hy¬ 
draulic  machine  exceeding  all  others  in  fimplicity  and 
durability,  though  inferior  in  effeCf  to  fome  other  con- 
ftru&ions. 

2.  Of  UndcrJJjot  Wheels . 

All  wheels  go  by  this  name  where  the  motion  of  the 
water  is  quicker  than  that  of  the  partitions  or  boards  of 
the  wheel,  and  it  therefore  impels  them.  Thefe  are 
called  the  float-boards,  ox  floats,  of  an  under  (hot  wheel. 
The  water,  running  in  a  mill-row,  with  a  velocity  de¬ 
rived  from  a  head  of  water,  or  from  a  declivity  of  chan¬ 
nel,  flrikes  on  thefe  floats,  and  occafions,  by  its  deflec¬ 
tions  fidewife  and  upwards,  a  preflure  on  the  fl  oats  fuffi- 
cient  for  impelling  the  wheel. 

There  are  few  points  of  practical  mechanics  that 
have  been  more  confidered  than  the  aCIion  of  water  on 
the  floats  of  a  wheel ;  hardly  a  book  of  mechanics  being 
filent  on  the  fubjeCl.  But  the  generality  of  them,  at 
leaft  fucli  as  are  intelligible  to  perfons  who  are  not  very 
much  converfant  in  dynamical  and  mathematical  difeufc 
fion,  have  hardly  done  any  thing  more  than  copied  the 
earlieft  deductions  from  the  Ample  theory  of  the  refin¬ 
ance  of  fluids.  The  confequence  has  been,  that  our 
practical  knowledge  is  very  imperfect  j  and  it  is  ftill 
4  f)  2  chiefly 
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chiefly  from  experience  that  we  muft  learn  the  perform¬ 
ance  of  underfhot  wheels.  Unfortunately  this  flops 
their  improvement  j  becaufe  thofe  who  have  the  only 
opportunities  of  making  the  experiments  are  not  fuffi- 
ciently  acquainted  with  the  principles  of  hydraulics,  and 
are  apt  to  afcribe  differences  in  their  performance  to 
tr  ifling  noflrums  in  their  conflru£iion,  or  in  the  manner 
of  applying  the  impulfe  of  the  water. 

We  have  faid  fo  much  on  the  imperfection  of  our 
theories  of  the  impulfe  of  fluids  in  the  article  RESIST- 
ANCE  of  Fluids,  that  we  need  not  repeat  here  the  de¬ 
fers  of  the  common  explanations  of  the  motions  of  un- 
derfliot  wheels.  The  part  of  this  theory  of  the  impulfe 
of  fluids  which  agrees  beft  with  obfervation  is,  that  the 
impulfe  is  in  the  duplicate  proportion  of  the  velocity  with 
which  the  water  Jirikes  the  float.  That  is,  if  v  be  the 
velocity  of  the  dream,  and  u  the  velocity  of  the  float, 
we  fhall  have  F,  the  impulfe  on  the  float  when  held  fad 
to  its  impulfe  f  on  the  float  moving  with  the  velocity  u , 

as  v*  to  v — id,  and  f—Y  X  - — . 

v1 

This  is  the  preffure  acting  on  the  float,  and  urging 
the  wheel  round  its  axis.  The  wheel  mud  yield  to  this 
motion,  if  the  refidance  of  the  work  does  not  exert  a 
fuperior  preffure  on  the  float  in  the  oppofite  direction. 
By  yielding,  the  float  withdraws  from  the  impulfe,  and 
this  is  therefore  diminiflied.  The  wheel  accelerates,  the 
refiflances  increafe,  and  the  impulfes  diminilh,  till  they 
become  an  exaCt  balance  for  the  refiflances.  The  mo¬ 
tion  now  remains  uniform,  and  the  momentum  of  im¬ 
pulfe  is  equal  to  that  of  refidance.  The  performance  of 
the  mill  therefore  is  determined  by  this  ;  and,  whatever 
be  the  conflruCtion  of  the  mill,  its  performance  is  bed 
when  the  momentum  of  impulfe  is  greatefl.  This  is 
had  by  multiplying  the  preffure  on  the  float  by  its  ve¬ 
locity.  Therefore  the  momentum  will  be  expreffed  by 


Fx 


-  x  »•  But  fince  F  and  v *  are  condant  quan¬ 


tities,  the  momentum  will  be  proportional  to  uxv — «*. 
Let  x  reprefent  the  relative  velocity.  Then  v — x  will 
be  —u,  and  the  momentum  will  be  proportional  to  v — x 
X  x*,  and  will  be  a  maximum  when  v — arX#*  is  a 
maximum,  or  when  v  x* — xt  is  a  maximum.  This  will 
be  difcovered  by  making  its  fluxion  =0.  That  is, 

21)  X  X — 3  X *  X—O. 
and  2vx — 3  x'z=.o 
er  2  v — 3  x~o 

and  2  w~3  x,  and  .¥=4  v  ;  and  therefore  v — x,  or 
v,  —  y  v.  That  is,  the  velocity  of  the  float  mud  be 
one  third  of  the  velocity  of  the  dream.  It  only  remains 
to  fay  what  is  the  abfolute  preffure  on  the  float  thus  cir- 
cumflanced.  Let  the  velocity  v  be  fuppofed  to  arife 
from  the  preffure  of  a  head  of  water  h.  The  common 
theory  teaches  that  the  impulfe  on  a  given  furface  S  at 
red  is  equal  to  the  iveight  of  a  column  h  S ;  put  this  in 
place  of  F,  and  4  id  in  place  of  v — uz  and  y  v  f°r  u • 
This  gives  us  S  h  X  fyV  for  the  momentum.  Now  the 
power  expended  is  S  h  v,  or  the  column  S  h  moving  with 
the  velocity  v.  Therefore  the  greatefl  performance  of 
an  underfhot  wheel  is  equivalent  to  railing  °f  the 
water  that  drives  it  to  the  fame  height. 

But  this  is  too  fmall  an  edimation ;  for  the  preffure 
everted  on  a  plane  furface,  fituated  as  the  float  of  a  mill¬ 


wheel,  is  confiderably  greater  than  the  weight  of  the  co-  Vi 
lumn  S  h.  This  is  nearly  the  preffure  on  a  furface  ' 
wholly  immerfed  in  the  fl  ud.  But  when  a  fmall  vein 
flrikes  a  larger  plane,  fo  as  to  be  defleCted  on  all  fides  in 
a  thin  flieet,  the  impulfe  is  almod  double  of  this.  This 
is  in  fome  meafure  the  cafe  in  a  mill  wheel.  When  the 
dream  flrikes  it,  it  is  heaped  up  along  its  face,  and  falls 
back  again — and  during  this  motion  it  is  aCting  with  a 
hydroflatic  preffure  on  it.  When  the  wheel  dips  into  an 
open  river,  this  accumulation  is  lefs  remarkable,  becaufe 
much  efcapes  laterally.  But  in  a  mill  courfe  it  may  be 
confiderable. 

We  have  confidered  only  the  aCtion  on  one  float,  but 
feveral  generally  adt  at  once.  The  impulfe  on  mod  of 
them  mud  be  oblique,  and  is  therefore  lefs  than  when 
the  fame  dream  impinges  perpendicularly  j  and  this  di¬ 
minution  of  impulfe  is,  by  the  common  theory,  in  the 
proportion  of  the  fine  of  the  obliquity.  For  this  reafon 
it  is  maintained,  that  the  impulfe  ot  the  whole  dream  on 
the  lowrefl  floatboard,  which  is  perpendicular  to  the 
dream,  is  equal  to  the  lum  of  the  impulles  made  on  all 
the  floats  which  then  dip  into  the  w-ater  j  or  that  the 
impulfe  on  any  oblique  fl&at  is  precifely  equal  to  the  im¬ 
pulfe  which  that  part  of  the  dream  would  have  made  on 
the  lowed  floatboard  had  it  not  been  interrupted. 
Therefore  it  has  been  recommended  to  make  fuch  a 
number  of  floatboards,  that  wrhen  one  of  them  is  at  the 
bottom  of  the  wheel,  and  perpendicular  to  the  dream, 
the  next  in  fucceflion  fliould  be  jud  entering  into  the 
water.  But  fince  the  impulfe  on  a  float  by  no  means 
annihilates  all  the  motion  of  the  water,  and  it  bends 
round  it  and  hits  the  one  behind  with  its  remaining 
force,  there  mud  be  fome  advantage  gained  by  employ¬ 
ing  a  greater  number  of  floats  than  this  rule  will  per¬ 
mit.  This  is  abundantly  confirmed  by  the  experiments 
of  Smeaton  and  Boffut.  Mr  Boffut  formed  three  or 
four  fuppofitions  of  the  number  of  floats,  and  calculated 
the  impulfe  on  each  ;  according  to  the  observations  made 
in  a  courfe  of  experiments  made  by  the  Academy  of 
Sciences,  and  inferted  by  us  in  the  article  RESISTANCE 
of  Fluids  ;  and  when  he  dimmed  them  up,  and  compared 
the  refults  with  his  experiments,  he  found  the  agreement 
very  fatisfa&ory.  He  deduces  a  general  rule,  that  if 
the  velocity  of  the  wheel  is  one-third  of  that  of  the 
dream,  and  if  72  degrees  of  the  circumference  are  im¬ 
merfed  in  the  dream,  the  wheel  fliould  have  36  floats. 
Each  will  dip  one- fifth  of  the  radius.  The  velocity  be¬ 
ing  flill  fuppofed  the  fame,  there  fliould  be  more  or  few’er 
floats  according  as  the  arch  is  lefs  or  greater  than  72  de¬ 
grees. 

Such  is  the  theory,  and  fuch  are  the  circumftanees 
which  it  leaves  undetermined.  The  accumulation  of  the 
w'ater  on  a  floatboard,  and  the  force  w'ith  wfliich  it  may 
flill  flrike  another,  are  too  intricate  to  be  afligned  with 
any  tolerable  precifion  :  For  fuch  reafons  we  mud  ac¬ 
knowledge  that  the  theory  of  underlhot  wheels  is  dill 
very  imperfeCt,  and  that  recourfe  mud  be  had  to  expe¬ 
rience  for  their  improvement.  We  therefore  ftrongly 
recommend  the  perufal  of  Mr  Smeaton ’s  experiments  on 
underlhot  wheels,  contained  in  the  fame  differtation  with 
thofe  we  have  quoted  on  overftiot  wheels.  We  have 
only  to  obferve,  that  to  an  ordinary  reader  the  experi¬ 
ments  will  appear  too  much  in  favour  of  underlhot  wheels. 
His  aim  is  partly  to  eflablifli  a  theory,  which  will  date 
the  relation  between  their  performance  and  the  velocity 
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Water-  of  the  ftream,  and  partly  to  ftate  the  relation  between 
wor^s"  the  power  expended  and  the  work  done.  The  velocity 
v  '  in  his  experiments  is  always  confiderably  below  that 
which  a  body  would  acquire  by  falling  from  the  furface 
of  the  head  of  water  ;  or  it  is  the  velocity  acquired  by 
a  fhorter  fall.  Therefore  if  we  eftirmte  the  power  ex¬ 
pended  by  the  quantity  of  water  multiplied  by  this  di¬ 
minished  fall,  we  (hall  make  it  too  fmall  j  and  the  dif¬ 
ference  in  lome  cafes  is  very  great  :  yet,  even  with  thefe 
conceflions,  it  appears  that  the  utmoft  performance  of 
an  undershot  wheel  does  not  furpals  the  raifing  one-third 
of  the  expended  water  to  the  place  from  which  it  came. 
It  is  therefore  far  inferior  to  an  overfhot  wheel  expend¬ 
ing  the  fame  power  *,  and  Mr  Belidor  has  k-d  engineers 
into  very  miftaken  maxims  of  confiruttion,  by  faying 
that  overfhot  wheels  flhould  be  given  up,  even  in  the  cafe 
of  great  falls,  and  that  we  fhould  always  bring  on  the  wa¬ 
ter  from  a  fluice  in  the  very  bottom  of  the  dam,  and 
bring  it  to  the  wheel  with  as  great  velocity  as  pofiible. 
Mr  Smeaton  alfo  fays,  that  the  maximum  takes  place 
when  the  velocity  of  the  wheel  is  two-fifths  of  that  of 
the  dream,  infteadof  two-fixths  according  to  the  theory  5 
and  this  agrees  with  the  experiments  of  B.flut.  But  he 
meafured  the  velocity  by  means  of  the  quantity  of  water 
which  run  pad.  This  mud  give  a  velocity  lbmewhat 
too  fmall }  as  will  appear  by  attending  to  Buat’s  obfer- 
vations  on  the  fuperficial,  the  mean,  and  the  bottom  ve¬ 
locities. 

The  reft  of  his  obfervations  are  moft  judicious,  and 
well  adapted  to  the  inftruttion  of  practitioners.  We 
have  only  to  add  to  them  the  obfervations  of  Des  Par- 
cieux  and  Boflut,  who  have  evinced,  by  very  good  ex¬ 
periments,  that  there  is  a  very  fenfible  advantage  gained 
by  inclining  the  floatboards  to  the  radius  of  the  wheel 
about  20  degrees,  fo  that  the  loweft  fioatboard  fhall  not 
be  perpendicular,  but  have  its  point  turned  up  the  ftream 
about  20  degrees.  This  inclination  caufes  the  water  to 
heap  up  along  the  fioatboard,  and  att  by  its  weight.  The 
floats  fhould  therefore  be  made  much  broader  than  the 
vein  of  water  interrupted  by  them  is  deep. 

Some  engineers,  obferving  the  great  fuperiority  of 
overfhot  wheels  above  underfhot  wheels  driven  by  the 
fame  ex  pence  of  power,  have  propofed  to  bring  the  wa¬ 
ter  home  to  the  bottom  of  the  wheel  on  an  even  bot¬ 
tom,  and  to  make  the  fioatboard  no  deeper  than  the  a- 
perture  of  the  fluice,  which  would  permit  the  water  to 
run  out.  The  wheel  is  to  be  fitted  with  a  clofe  foie  and 
(ides,  exactly  fitted  to  the  end  of  this  trough,  fo  that  if 
the  wheel  is  at  reft,  the  water  may  be  dammed  up  by 
the  foie  and  fioatboard.  It  will  therefore  prefs  forward, 
the  fioatboard  with  the  whole  force  of  the  head  of  water. 
But  this  cannot  anfwer ;  for  if  we  fuppofe  no  floatboards, 
the  water  will  flow  out  at  the  bottom,  propelled  in  the 
manner  thofe  perfons  fuppofe  ;  and  it  will  be  fupplied 
from  behind,  the  water  comin gjlowfy  from  all  parts  of 
the  trough  to  the  hole  below  the  wheel.  But  now  add 
the  floats,  and  fuppofe  the  wheel  in  motion  with  the  ve* 
locity  that  is  expetted.  The  other  floats  muft  drag  in¬ 
to  motion  all  the  water  which  lies  between  them,  giv¬ 
ing  to  the  greateft  part  of  it  a  motion  vaftly  greater 
than  it  would  have  taken  in  con-fequence  of  the  preflure 
of  the  water  behind  it  \  and  the  water  out  of  the  reach 
of  the  floats  will  remain  ftill,  which  it  would  not  have 
done  independent  of  the  floatboards  above  it,  becaufe  it 
would,  have  contributed  to  the, expence  of  the  hole.  .  The 


motion  therefore  which  the  wheel  will  acquire  by  this  Water- 
conftruttion  muft  be  fo  different  from  what  is  expected,  t  wor^s- 
that  we  can  hardly  fay  what  it  will  be. 

We  are  therefore  perfuaded,  that  the  beft  way  of  de¬ 
livering  the  water  on  an  underfhot  wheel  in  a  clofe  mill- 
courfe  is,  to  let  it  Aide  down  a  very  fmooth  channel, 
without  touching  the  wheel  till  near  the  bottom,  where 
the  wheel  fhould  be  exattly  fitted  to  the  courfe  }  or,  to 
make  the  floats  exceedingly  broader  than  the  depth  of 
the  vein  of  water  which  glides  down  the  courfe,  and  al¬ 
low  it  to  be  partly  intercepted  by  the  firft  floats,  and 
heap  up  along  them,  atting  by  its  weight,  after  its  im¬ 
pulse  has  been  expended.  If  the  bottom  of  the  courfe  be 
an  arch  of  a  circle  defcribed  with  a  radius  much  greater 
than  that  of  the  wheel,  the  water  which  Aides  down  will 
be  thus  gradually  intercepted  by  the  floats. 

Attempts  have  been  made  to  conftrutt  water-wheels 
which  receive  the  impulfe  obliquely,  like  the  fails  of  a 
common  wind-mill.  This  would,  in  many  fituations,  be  a 
very  great  acquifition.  A  very  flow  but  deep  river  could 
in  this  manner  be  made  to  drive  our  mills ;  and  although 
much  power  is  loll  by  the  obliquity  of  the  impulfe,  the 
remainder  may  be  very  great.  It  is  to  be  regretted, 
that  thefe  attempts  have  not  been  more  zealoufly  profe- 
cuted  ;  for  we  have  no  doubt  of  their  fuccefs  in  a  very 
ferviceable  degree.  Engineers  have  been  deterred,  be¬ 
caufe  when  fuch  wheels  are  plunged  in  an  open  ftream, 
their  lateral  motion  is  too  much  impeded  by  the  motion 
of  the  ftream.  We  have  feen  one,  however,  which  was 
very  powerful  :  It  was  a  long  cylindrical  frame,  having 
a  plate  ftanding  out  from  it  about  a  foot  broad,  and  fur¬ 
rounding  it  with  a  very  oblique  fpiral  like  a  cork-fcrew. 

This  was  plunged  about  one-fourth  of  its  diameter 
(which  was  about  12  feet),  having  its  axis  in  the  direc¬ 
tion  of  the  ftream.  By  the  work  which  it  was  perform¬ 
ing,  it  feemed  more  powerful  than  a  common  wheel 
which  occupied  the  fame  breadth  of  the  river.  Its 
length  was  not  lefs  than  20  feet  :  it  might  have  been 
twice  as  much,  which  would  have  doubled  its  power, 
without  occupying  more  of  the  water  way.  Perhaps 
fuch  a  fpiral,  continued  to  the  very  axis,  and  moving 
in  a  hollow  canal  wholly  filled  by  the  ftream,  might  be 
a  very  advantageous  way  of  employing  a  deep  and  flow 
ftream. 

But  mills  with  oblique  floats  are  moft  ufeful  for  em¬ 
ploying  fmall  ftreams,  which  can  be  delivered  from  a 
fpout  with  a  great  velocity.  Mr  BofTut  has  confidered 
thefe  with  due  attention,  and  afcertained  the  beft  modes 
of  conftruttion.  There  are  two  which  have  nearly  e- 
qual  performances  :  1.  The  vanes  being  placed  like  thofe 
of  a  wind-mill,  round  the  rim  of  a  horizontal  or  vertical 
wheel,  and  being  made  much  broader  than  the  vein  of 
water  which  is  to  ftrike  them,  let  the  fpout  be  fo  di~ 
retted  that  the  vein  may  ftrike  them  perpendicularly. 

By  this  meafure  it  will  be  fpread  about  on  the  vane  in 
a  t Vn  fheet,  and  exert  a  preflure  nearly  equal  to  twice 
the  weight  of  a  column  whofe  bafe  is  the  orifice  of  the 
fpout,  and  whofe  height  is  the  fall  producing  the  velocity. 

Mills  of  this  kind  are  much  in  ufe  in  tile  fouth  of 
Europe.  The  wheel  is  horizontal,  and  the  vertical  axis 
carries  the  millftone  ;  fo  that  the  mill  is  of  the  utmoft 
fimplicity  :  and  this  is  its  chief  recommendation  5  for 
its  power  is  greatly  inferior,  to  that  of  a  wheel  conftrutt- 
in  the  ufual  manner. 

2,  The  vanes  may  be  arranged  round  the  rim  of  th&, 

wheel; 
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Water-  wheel,  not  like  the  fails  of  a  wind-mill,  but  in  planes 
wor^s'  ,  inclined  to  the  radii,  but  parallel  to  the  axis,  or  to  the 
"" r~ v  planes  palling  through  the  axis.  They  may  either  Hand 

on  a  foie,  like  the  oblique  floats  recommended  by  De 
Parcieux,-as  above  mentioned:  or  they  may  ftand  on 
the  fide  of  the  rim,  not  pointing  to  the  axis,  but  afide 
from  it. 

This  difpofition  will  admit  the  fpout  to  be  more  con¬ 
veniently  difpofed  either  for  a  horizontal  or  a  vertical 
wheel. 

We  fhall  conclude  this  article  by  defcribing  a  con¬ 
trivance  of  Mr  Burns,  the  inventor  of  the  double  buc¬ 
keted  wheel,  for  fixing  the  arms  of  a  water-wheel.  It 
is  well  known  to  mill-wrights  that  the  method  of  fixing 
them  by  making  them  to  pafs  through  the  axle,  weak¬ 
ens  it  exceedingly,  and  by  lodging  water  in  the  joint, 
loons  caufes  it  to  rot  and  fail.  They  have,  therefore,  of 
late  years  put  cafi-iron  flanches  on  the  axis,  to  which 
each  arm  is  bolted  :  or  the  flanches  are  fo  falhioned  as 
to  form  boxes,  ferving  as  mortifes  to  receive  the  ends  of 
the  arms.  Thefe  anfwer  the  purpofe  completely,  but 
are  very  expenfive  ;  and  it  is  found  that  arms  of  fir 
bolted  into  flanches  of  iron,  are  apt  to  work  loofe.  Mr 
Burns  has  made  wooden  flanches  of  a  very  curious  con- 
ftru&ion,  which  are  equally  firm,  and  coft  much  lefs 
than  the  iron  ones. 

This  flanch  confifts  of  eight  pieces,  four  of  which 
Fig.  15.  compofe  the  ring  reprefented  in  fig.  15.  meeting  in  the 
joints  a  b,  a  b,  a  b,  a  b,  directed  to  the  centre  O.  The 
other  four  are  covered  by  thefe,  and  their  joints  are  re¬ 
prefented  by  the  dotted  lines  */3,  tefi,  ec/3,  */2.  Thefe 
two  rings  break  joint  in  fuch  a  manner  that  an  arm  MN 
is  contained  between  the  two  neareft  joints  a!  U  of  the 
one,  and  /3'  of  the  other.  The  tenon  formed  on  the 
one  end  of  the  arm  A,  Sec.  is  of  a  particular  lhape : 
one  fide,  GF,  is  diredled  to  the  centre  O ;  the  other 
fide,  BCDE,  has  a  fmall  Ihoulder  BC  5  then  along 
fide  CD  direbled  to  the  centre  O  j  and  then  a  third  part 
DE  parallel  to  GF,  or  rather  diverging  a  little  from  it, 
fo  as  to  make  up  at  E  the  thicknefs  of  the  flioulder  BC  \ 
that  is,  a  line  from  B  to  E  would  be  parallel  to  CD.  This 
fide  of  the  tenon  fits  exa&ly  to  the  correfponding  fide  of 
the  mortife  ;  but  the  mortife  is  wider  on  the  other  fide, 
leaving  a  fpace  GFK  h  a  little  narrower  at  FK  than  at 
G  h.  Thefe  tenons  and  mortifes  are  made  extremely 
ttue  to  the  fquare  ;  the  pieces  are  put  round  the  axle, 
with  a  few  blocks  or  wedges  of  foft  wood  put  between 
them  and  the  axle,  leaving  the  fpace  empty  oppofite  to 
the  place  of  each  arm,  and  firmly  bolted  together  by 
bolts  between  the  arm  mortifes.  The  arms  are  then  put 
in,  and  each  is  preifed  home  to  the  fide  CDE,  and  a 
wed  jo  HF  of  hard  wood  is  then  put  into  the  empty  part 
of  the  mortife  and  driven  home.  When  it  comes  through 
the  fl  inch  and  touches  the  axle,  the  part  which  has  come 
through  is  cut  off  with  a  thin  chifel,  and  the  wedge  is 
driven  better  home.  The  fpaces  under  the  ends  of*ihe 
arms  are  now  tilled  with  wedges,  which  are  driven  home 
from  oppofite  fides,  till  the  circle  of  the  arms  ftands 
quite  perpendicular  on  the  axle,  and  all  is  faft.  It  needs 
no  hoops  to  keep  it  together,  for  the  wedging  it  up 
round  the  axle  makes  the  two  half  rings  draw  clofe  on  the 
arms,  and  it  cannot  ftart  at  its  own  joints  till  it  crulhes 
the  arms.  Hoops,  however,  can  do  no  harm,  when  all 
is  once  wedged  up,  but  it  would  be  improper  to  put 
them  on  before  this  be  done. 

2 


A  very  curious  hydraulic  machine  wras  ere&ed/  at  Zu-  Water- 
rich  by  H.  Andreas  Wirtz,  a  tinplate  worker  of  that ,  work9, 
place.  The  invention  fhows  him  to  be  a  perfon  of  very  ¥ 
uncommon  mechanical  knowledge  and  fagacity.  As  it 
is  a  machine  which  operates  on  a  principle  widely  dif¬ 
ferent  from  all  other  hydraulic  machines,  and  is  peally 
excellent  in  its  kind,  we  prefume  that  our  readers  will 
not  be  difpleafed  with  fome  account  of  it. 

Fig.  16.  is  a  (ketch  of  the  feftion  of  the  machine,  as  Fig.  16. 
it  was  firff  erefted  by  Wirtz  at  a  dyehoufe  in  Limmat, 
in  the  fuburbs  or  vicinity  of  Zurich.  It  confifts  of  a 
hollow  cylinder,  like  a  very  large  grindftone,  turning 
on  a  horizontal  axis,  and  partly  plunged  in  a  ciftern  of 
water.  The  axis  is  hollow  at  one  end,  and  communi¬ 
cates  wuth  a  perpendicular  pipe  CBZ',  part  of  which  is 
hid  by  the  cylinder.  This  cylinder  or  drum  is  formed 
into  a  fpiral  capal  by  a  plate  coiled  up  within  it  like 
the  main  fpring  of  a  watch  in  its  box  \  only  the  fpires 
are  at  a  dittance  from  each  other,  fo  as  to  form  a  con¬ 
duit  for  the  water  of  uniform  width.  This  fpiral  parti¬ 
tion  is  well  joined  to  the  two  ends  of  the  cylinder,  and 
no  water  efcapes  between  them.  The  outermoft  turn 
of  the  fpiral  begins  to  widen  about  three-fourths  of  a 
circumference  from  the  end,  and  this  gradual  enlarge¬ 
ment  continues  from  Q  to  S  nearly  a  femicircle :  this 
part  may  be  called  the  Horn.  It  then  w  idens  fuddenly, 
forming  a  Scoop  or  fliovel  SS'.  The  cylinder  is  fup- 
ported  fo  as  to  dip  feveral  inches  into  the  water,  whofe 
furfacc  is  reprefented  by  VV'. 

When  this  cylinder  is  turned  round  its  axis  in  the  di- 
re&ion  ABEO,  as  expreffed  by  the  two  darts,  the 
fcoop  SS'  dips  at  V',  and  takes  up  a  certain  quantity  cf 
%vater  before  it  emerges  again  at  V.  This  quantity  is 
fufficient  to  fill  the  taper  part  S£> ,  which  we  have  call¬ 
ed  the  Horn  ;  and  this  is  nearly  equal  in  capacity  to 
the  outermoft  uniform  fpiral  round. 

After  the  fcoop  has  emerged,  the  water  paffes  along 
the  fpiral  by  the  motion  of  it  round  the  axis,  and  dvives 
the  air  before  it  into  the  rifing-pipe,  where  it  efcapes.— 

In  the  mean  time,  air  comes  in  at  the  mouth  of  the 
fcoop  and  when  the  fcoop  again  dips  into  the  water, 
it  again  takes  in  fome.  Thus  there  is  now  a  part  filled 
with  water  and  a  part  filled  with  air.  Continuing  this 
motion,  we  (hall  receive  a  fecond  round  of  water  and 
another  of  air.  The  water  in  any  turn  of  the  fpiral 
w'ill  have  its  two  ends  on  a  level  j  and  the  air  between 
the  fucceffive  columns  of  water  wrill  be  in  its  natural 
date  $  for  fince  the  paffage  into  the  rifing-pipe  or  Main 
is  open,  there  is  nothing  to  force  the  water  and  air  into 
any  other  pofition.  Blit  fince  the  fpires  gradually  dimi- 
n"(h  in  their  length,  it  is  plain  that  the  column  of  water 
will  gradually  occupy  more  and  more  of  the  circumfe¬ 
rence  of  each.  At  laft  it  will  occupy  a  complete  turn 
of  fome  fpiial  that  is  near  the  centre  ;  and  when  fent 
farther  in,  by  the  continuance  of  the  motion,  fome  of'it 
will  run  back  over  the  top  of  the  fucceeding  fpiral. 

Thus  it  will  run  over  at  K  4  into  the  right-hand  fide 
of  the  third  fpiral.  Therefore  it  will  pulh  the  water  of 
this  fpire  backwards,  and  raife  its  other  end,  fo  that  it 
alfo  will  run  over  backwards  before  the  next  turn  be 
completed.  And  this  change  of  difpofition  will  at  laft 
reach  the  firft  or  outermoft  fpiral,  and  fome  water  will 
run  over  into  the  horn  and  fcoop,  and  finally  into  the 
ciftern. 

.  But  as  foon  as  water  gets  into  the  rifing-pipe,  and 

rifes 
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Wafer-  rifes  a  little  in  it,  it  flops  the  efcape  of  the  air  when  t lie 
works.  next  fcoop  of  water  is  taken  in.  Here  are  now  two  co- 
v  ”  ”  J  lumns  of  water  ailing  againll  each  other  by  hydroiiatic 
preffuse  and  the  intervening  column  of  air.  I  hey  mufl 
comprefs  the  air  between  them,  and  the  water  and  air 
columns  will  now  be  unequal.  I  his  will  have  a  gene¬ 
ral  tendency  to  keep  the  whole  water  ba:k,  and  caufe 
it  to  be  higher  on  the  left  or  riling  fide  of  each  fpire 
than  on  the  right  defending  fide.  The  excefs  of  height 
will  be  jud  inch  as  produces  the  comprefTion  of  the  air 
between  that  and  the  preceding  column  of  water.  This 
will  go  on  increafing  as  the  water  mounts  in  the  rifing- 
pipe  *,  for  the  air  next  to  the  rifing-pipe  is  comprefLd  at 
its  inner  end  with  the  weight  of  the  whole  column  in 
the  main.  It  mull  be  as  much  com  prefled  at  its  outer 
end.  This  mud  be  done  by  the  water  column  without 
it  ;  and  this  column  exerts  this  preflure  partly  by  reafon 
that  its  outer  end  is  higher  than  its  inner  end,  and  part¬ 
ly  by  the  tranfmiflion  of  the  preflure  on  its  outer  end 
by  air,  which  is  fimiiarly  comprefled  from  without. 
And  thus  it  will  happen  that  each  column  of  water,  be- 
ing  higher  at  its  outer  than  at  its  inner  end,  comprcfles 
the  air  on  the  water  column  beyond  or  within  it,  which 
tranfmits  this  preflure  to  the  air  beyond  it,  adding  to  it 
the  preflure  arifmg  from  its  own  want  of  level  at  the 
ends.  Therefore  the  greateft  compreflion,  viz.  that  of 
the  air  next  the  main,  is  produced  by  the  fum  of  oil  the 
tvanfraitted preffures  ;  and  thefe  are  the  fum  of  all  the 
differences  between  the  elevation  of  the  inner  ends  of 
the  water  columns  above  their  outer  ends  :  and  the 
height  to  which  the  water  will  rife  in  the  main  will  be 
juft  equal  to  this  fum. 

Draw  the  horizontal  lines  K'K  1,  K'K  2,  K'K  3,  &.c. 
and  m  n,  m  n,  tnn ,  &c.  Suppofe  the  left-hand  fpaces 
to  be  filled  with  water,  and  the  right-hand  fpaces  to  be 
filled  with  air.  There  is  a  certain  gradation  of  com- 
preftion  which  will  keep  things  in  this  pofttion.  The 
fpaces  evidently  decreafe  in  arithmetical  progreflion  ;  fo 
do  the  hydroftatfc  heights  and  preflures  of  the  water  co¬ 
lumns.  If  therefore  the  air  be  denfe  in  the  fame  pro- 
greflion,  all  will  be  in  hydroftatical  equilibrium.  Now 
this  is  evidently  producible  by  the  mere  motion  of  the 
machine  •,  for  fince  the  denfity  and  compreflion  in  each 
air  column  is  fuppofed  inverfely  as  the  bulk  of  the  co¬ 
lumn,  the  abfolute  quantity  of  air  is  the  fame  in  all  5 
therefore  the  column  firfl  taken  in  will  pafs  gradually 
inwards,  and  the  increafing  comprefTion  will  caufe  it  to 
occupy  precifely  the  whole  right-hand  fide  of  every 
fpire.  The  gradual  diminution  of  the  water  columns 
will  be  produced  during  the  motion  by  the  water  run¬ 
ning  over  backwards  at  the  top,  from  fpire  to  fpire,  and 
at  laft  coming  out  by  the  fcoop. 

It-  is  evident  that  this  difpofition  of  the  air  and  water 
will  raife  the  water  to  the  greateft  height,  becaufe  the 
hydroftatic  height  of  each  water  column  is  the  greateft 
poftible,  v‘z.  the  diameter  of  the  fpire.  This  difpofi¬ 
tion  may' he  obtained  in  the  following  manner  :  Take 
CL  to  CB  as  the  denfity  of  the  external  air  to  its  den¬ 
fity  in  the  laft  column  next  the  rifing-pipe  or  main  ; 
that  is,  make  CL  to  CB  as  33  feet  (the  height  of  the 
column  of  water  which  balances  the  atmofphere),  to 
the  fum  of  33  feet  and  the  height  of  the  rifing-pipe. 
Then  divide  RL  into  filch  a  number  of  turns,  that  the 
fum  of  their  diameters  (hall  be  equal  to  the  height  of 


the  main  ;  then  bring  a  pipe  ftraight  from  L  to  the  cen¬ 
tre  C.  The  realon  of  all  this  is  very  evident. 

But  when  the  main  is  very  high,  this  conftruftion 
will  require  a  very  great  diameter  ot  the  drum,  or  many 
turns  of  a  very  nanow  pipe.  In  fuch  cales  it  will  be 
much  beiler  to  make  the  fpiral  in  the  torm  ot  a  cork- 
ferew,  as  in  fig.  17.  inilead  of  this  flat  form  like  a 
watclj-fpring.  i'he  pipe  which  forms  the  fpiral  may  be 
lapped  round  the  fruitum  ot  a  cone,  whole  greateit  dia¬ 
meter  is  to  the  leait  (which  is  next  to  the  rifing-pipe) 
in  the  fame  proportion  that  we  afligned  to  CB  aim  CL. 
By  this  conltruCtion  the  water  will  itand  in  every  round 
fo  as  to  have  its  upper  and  lower  fur  faces  tangents  to  the 
top  and  bottom  ot  the  fpiral,  and  the  water  columns 
will  occupy  the  whole  alcending  fide  of  the  machine, 
while  the  air  occupies  the  defctndmg  fide. 

This  form  is  vaftly  preferable  to  the  flat  :  it  will  al¬ 
low  us  to  employ  many  turns  of  a  large  pipe,  and  there¬ 
fore  produce  a  great  elevation  ot  a  large  quantity  of  water. 

The  Time  thing  will  be  ihll  better  done  by  lapping 
the  pipe  on  a  cylinder,  and  making  it  taper  to  the  end, 
in  fuch  a  proportion  that  the  contents  of  each  round 
may  be  the  fame  as  when  it  is  lapped  round  the  cone. 
It  will  raife  the  water  to  a  greater  height  (but  with  an 
increafe  of  the  impelling  power)  by  the  fame  number  of 
turns,  becaufe  the  vertical  or  prefling  height  of  each  co¬ 
lumn  is  greater. 

Nay,  the  lame  thing  may  be  done  in  a  more  Ample 
manner,  by  lapping  a  pipe  of  uniform  bore  round  a  cy¬ 
linder.  But  this  will  require  more  turns,  becaufe  the 
water  columns  will  have  lefs  differences  between  the 
heights  of  their  two  ends.  It  requires  a  very  minute 
invefligation  to  fhow  the  progrefs  of  the  columns  of  air 
and  water  in  this  conft  udlion,  and  the  various  changes 
of  their  arrangement,  before  one  is  attained  which  will 
continue  during  the  working  of  the  machine. 

We  have  chofen  for  the  defeription  of  the  machine 
that  conflruflion  which  made  its  principle  and  manner 
of  working  moft  evident,  namely,  which  contained  the 
fame  material  quantity  of  air  in  each  turn  of  the  fpiral, 
more  and  more  comprefled  as  it  approaches  to  the  rifing- 
pipe.  We  fhould  otherwife  have  been  obliged  to  in- 
veffigate  in  great  detail  the  gradual  progrefs  of  the  wa- 
ter,  and  the  frequent  changes  of  its  arrangement,  be¬ 
fore  we  could  lee  that  one  arrangement  would  be  pro¬ 
duced  which  would  remain  conftant  during  the  working 
of  the  machine.  But  this  is  not  the  beft  conffruflion. 
We  fee  that,  in  order  to  raife  water  to  the  height  of  a 
column  of  34  feet,  which  balances  the  atmofphere,  the 
air  in  the  laft  fpire  is  comprefled  into  half  its  bulk  ;  and 
the  quantity  of  fvater  delivered  into  the  main  at  each 
turn  is  but  half  of  what  was  received  into  the  firfl  fpire, 
the  reft  flowing  back  from  fpire  to  fpire,  and  being  dif- 
charged  at  the  fpout. 

But  it  may  be  conflrufled  fo  as  that  the  quantity  of 
water  in  each  fpire  may  be  the  fame  that  was  received 
into  the  firfl  ;  by  which  means  a  greater  quantity  (dou¬ 
ble  in  the  inflance  now  given)  will  be  delivered  into  the 
mainland  raifed  to  the  fame  height  by  very  nearly  the 
fame  force  — This  may  be  done  by  another  proportion 
of  the  capa.city  of  the  fpires,  whether  by  a  change  of 
their  caliber  or  of  their  diameters.  Suppofe  the  bore  to 
be  the  fame,  the  diameter  mufl  be  made  fuch  that  the 
conflant  column  of  water,  and  the  column  of  air,  com- 

preffed 


Water¬ 

works. 

- V— * 


Fig.  17. 
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preffed  to  the  proper  degree,  may  occupy  the  whole 
circumference.  Let  A  be  the  column  of  water  which 
balances  the  atmofphere,  and  //  the  height  to  which  the 
water  is  to  be  raifed.  Let  A  be  to  A-j-/;  as  I  to  m. 

It  is  plain  that  m  will  reprefent  the  denfity  of  the  air 
in  the  laft  fpire,  if  its  natural  denfity  be  1,  becaufe  it  is 
preffed  by  the  column  A +/$,  while  the  common  air  is 
preffed  by  A.  Let  1  repreient  the  conflant  water  co¬ 
lumn,  and  therefore  nearly  equal  to  the  air  column  in 
the  firft  fpire.  The  whole  circumference  of  the  laft 

fpire  muft  be  i4 - ,  in  order  to  hold  the  water  1,  and 

m 

1  A 

the  air  compreffed  into  the  fpace  —  or  — - ?. 

r  v  m  A  +  /4 

The  circumference  of  the  firft  fpire  is  1  -{- 1  or  2.  Let 
D  and  d  be  the  diameters  of  the  firft  and  laft  fpires  j 

we  have  2  :  1 4--—“  D  :  d,  or  2  tn  :  m  4-  1  =z  D  :  d. 
m 

Therefore  if  a  pipe  of  uniform  bore  be  lapped  round  a 
cone,  of  which  D  and  d  are  the  end  diameters,  the  fpi- 
rals  will  be  very  nearly  fuch  as  will  anfwer  the  purpofe. 
It  will  not  be  quite  exa£I,  for  the  intermediate  fpirals 
will  be  fomewhat  too  large.  The  conoidal  fruftum 
fhould  be  formed  by  the  revolution  of  a  curve  of  the  lo¬ 
garithmic  kind.  But  the  error  is  very  trifling. 

With  fuch  a  fpiral,  the  full  quantity  of  water  which 
was  confined  in  the  firft  fpiral  will  find  room  in  the  laft, 
and  will  be  fent  into  the  main  at  every  turn.  This  is  a 
very  great  advantage,  efpecially  when  the  water  is  to 
be  much  raifed.  The  faving  of  power  by  this  change  of 
conftru&ion  is  always  in  proportion  of  the  greateft  com- 
prefilon  of  the  air. 

The  great  difficulty  in  the  confirmation  of  any  of  thefe 
forms  is  in  determining  the  form  and  pofition  of  the 
horn  and  the  fcoop  ;  and  on  this  greatly  depends  the 
performance  of  the  machine.  The  following  inftruc- 
tions  will  make  it  pretty  eafy. 

Let  ABEO  (fig.  18.)  reprefent  the  firft  or  outer- 
moft  round  of  the  fpiral,  of  which  the  axis  is  C.  Sup- 
pofe  it  immerged  up  to  the  axis  in  the  water  VV',  we 
have  feen  that  the  machine  is  moft  effective  when  the 
fur  faces  KB  and  O  n  of  the  water  columns  are  diftant 
the  whole  diameter  BO  of  the  fpiral.  Therefore  let  the 
pipe  be  firft  fuppofed  of  equal  caliber  to  the  very  mouth 
E  <?,  which  we  fuppofe  to  be  juft  about  to  dip  into  the 
water.  The  furface  O  n  is  kept  there,  in  oppofition  to 
the  preffure  of  the  water  column  BAO,  by  the  com¬ 
preffed  air  contained  in  the  quadrant  OE,  and  in  the 
quadrant  which  lies  behind  EB.  And  this  comprcflion 
is  fupported  by  the  columns  behind,  between  this  fpire 
and  the  rifing  pipe.  But  the  air  in  the  outermoft  qua¬ 
drant  EB  is  in  its  natural  ftate,  communicating  as  yet 
with  the  external  air.  When,  however,  the  mouth 
E  e  has  come  round  to  A,  it  will  not  have  the  water 
Handing  in  it  in  the  fame  manner,  leaving  the  half  fpace 
BEO  filled  with  compreffed  air  ;  for  it  took  in  and 
confined  only  what  filled  the  quadrant  BE.  It  is  plain, 
therefore,  that  the  quadrant  BE  muft  be  fo  fhaped  as 
to  take  in  and  confine  a  much  greater  quantity  of  air  \ 
fo  that  when  it  has  come  to  A,  the  fpace  BEO  may 
contain  air  fufficiently  denfe  to  fupport  the  column  AO. 
But  this  is  not  enough  :  For  when  the  wide  mouth, 
now  at  A  a,  rifes  up  to  the  top,  the  furface  of  the  wa¬ 
ter  in  it  rifes  alfo,  becaufe  the  part  AO  0  a  is  more  ca¬ 


pacious  than  the  cylindric  part  OE  e  0  which  fucceeds 
it,  and  which  cannot  contain  all  the  water  that  it  does. 
Since,  then,  the  water  in  the  fpire  rifes  above  A,  it 
will  prefs  the  water  back  from  O  n  to  fome  other  pofi¬ 
tion  in'  n\  and  the  prefiing  height  of  the  water  column 
will  be  diminifhed  by  this  rifing  on  the  other  fide  of  O. 
In  (hort,  the  horn  muft  begin  to  widen,  not  from  B, 
but  from  A,  and  muft  occupy  the  whole  femicircle 
ABE  ;  and  its  capacity  muft  be  to  the  capacity  of  the 
oppofite  cylindrical  fide  as  the  fum  of  BO,  and  the 
height  of  a  column  of  water  which  balances  the  atmo¬ 
fphere  to  the  height  of  that  column.  For  then  the  air 
which  filled  it,  when  of  the  common  denfity,  will  fill 
the  uniform  fide  BEO,  when  compreffed  fo  as  to  ba¬ 
lance  the  vertical  column  BO.  But  even  this  is  not 
enough  }  for  it  has  not  taken  in  enough  of  water. 
When  it  dipped  into  the  ciftern  at  E,  it  carried  air 
down  with  it,  and  the  preffure  of  the  water  in  the  ci¬ 
ftern  caufed  the  water  to  rife  into  it  a  little  way  5  and 
fome  water  muft  have  come  over  at  B  from  the  other 
fide,  which  was  drawing  narrower.  Therefore  when 
the  horn  is  in  the  pofition  EOA,  it  is  not  full  of  wa¬ 
ter.  Therefore  when  it  comes  into  the  fituation  OAB, 
it  cannot  be  full  nor  balance  the  air  on  the  oppofite 
fide.  Some  will  therefore  come  out  at  O,  and  rife  up 
through  the  water.  The  horn  muft  therefore,  I  ft,  Ex¬ 
tend  at  leaft  from  O  to  B,  or  occupy  half  the  circumfe¬ 
rence  }  and,  2dly,  It  muft  contain  at  leaft  twice  as 
much  water  as  would  fill  the  fide  BEO.  It  will  do 
little  harm  though  it  be  much  larger  )  becaufe  the  fur- 
plus  of  air  which  it  takes  in  at  E  will  be  difeharged,  as 
the  end  E  e  of  the  horn  rifes  from  O  to  B,  and  it  will 
leave  the  precife  quantity  that  is  wanted.  The  overplus 
water  will  be  difeharged  as  the  horn  comes  round  to 
dip  again  into  the  ciftern.  It  is  pofliblc,  but  requires 
a  difeuflion  too  intricate  for  this  place,  to  make  it  of 
fuch  a  fize  and  fhape,  that  while  the  mouth  moves  from 
E  to  B,  pafling  through  O  and  A,  the  furface  of  the 
water  in  it  (hall  advance  from  E «  to  On,  and  be  ex¬ 
actly  at  O  when  the  beginning  or  narrow  end  of  the 
horn  arrives  there. 

We  muft  alfo  fecure  the  proper  quantity  of  water. 
When  the  machine  is  fo  much  immerfed  as  to  be  up  to 
the  axis  in  water,  the  capacity  which  thus  fecures  the 
proper  quantity  of  air  will  alfo  take  in  the  pro¬ 
per  quantity  of  water.  But  it  may  be  ere£ted  fo  as 
that  the  fpirals  (hall  sot  even  reach  the  water.  In  this 
cafe  it  will  anfwer  our  purpofe  if  we  join  to  the  end  of 
the  horn  a  fcoop  or  fhovel  QRSB  (fig.  19.),  which  is 
fo  formed  as  to  take  in  at  leaft  as  much  water  as  will 
fill  the  horn.  This  is  all  that  is  wanted  in  the  begin¬ 
ning  of  the  motion  along  the  fpiral,  and  more  than  is 
neceffary  when  the  water  has  advanced  to  the  fucceed? 
ing  fpire  $  but  the  overplus  is  difeharged  in  the  way  we 
have  mentioned.  At  the  fame  time,  it  is  needlefs  to 
load  the  machine  with  more  water  than  is  neceffary, 
merely  to  throw  it  out  again.  We  think  that  if  the 
horn  occupies  fully  r^ore  than  one-half  of  the  circumfe¬ 
rence,  and  contains  as  much  as  will  fill  the  whole 
round,  and  if  the  fcoop  lifts  as  much  as  will  certainly 
fill  the  horn,  it  will  do  very  well. 

N.  B.  The  fcoop  muft  be  very  open  on  the  fide  next 
the  axis,  that  it  may  not  confine  the  air  as  foon  as  it 
enters  the  water.  This  would  hinder  it  from  receiving 
water  enough. 
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Water-  The  following  dimenfions  of  a  machine  erefted  at 
works.  Florence,  andwhofe  performance  correfponded  extreme- 
— V 1  ly  well  with  the  theory,  may  ferve  as  an  example. 

The  fpiral  is  formed  on  a  cylinder  of  10  feet  diame¬ 
ter,  and  the  diameter  of  the  pipe  is  6  inches.  The 
fmaller  end  of  the  horn  is  of  the  lame  diameter  j  and  it 
occupies  three-fourths  of  the  circumference,  and  it  is 
7T^ths  inches  wide  at  the  outer  end.  Here  it  joins  the 
icoop,  which  lifts  as  much  water  as  fills  the  horn,  which 
contains  4340  Swedilh  cubic  inches,  each  =;  1.577 
Englilh.  The  machine  makes  fix  turns  in  a  minute, 
and  raifes  1354  pounds  of  water,  or  22  cubic  feet,  10 
feet  high  in  a  minute. 

The  above  account  will,  we  hope,  fufficiently  explain 
the  manner  in  which  this  lingular  hydraulic  machine 
produces  its  effeft.  When  every  thing  is^  executed  by 
the  maxims  which  we  have  deduced  from  its  principles, 
we  are  confident  that  its  performance  will  correspond  to 
the  theory  ;  and  we  have  the  Florentine  machine  as  a 
proof  of  this.  It  raifes  more  than  what  the 

theory  promifes,  and  it  is  not  perfea.  .  The  fpiral  is  of 
equal  caliber,  and  is  formed  on  a  cylinder.  .  The  fric¬ 
tion  is  fo  inconfiderable  in  this  machine,  that  it  need  not 
be  mended  :  but  the  great  excellency  is,  that  whatever 
imperfeaion  there  may  be  in  the  arrangement  of  the  air 
and  water  columns,  this  only  affeas  the  elegance  of  the 
execution,  caufing  the  water  to  make  a  few  more  turns 
in  the  fpiral  before  it  can  mount  to  the  height  required*, 
but  waftes  no  power,  becaufe  the  power  employed  is  al¬ 
ways  in  proportion  to  the  fum  of  the  vertical  columns  of 
water  in  the  rifing  fide  of  the  machine \  and  the  height 
to  which  the  water  is  railed  by  it  is  in  the  very  fame 
proportion.  It  Ihould  be  made  to  move  very  flow,  that 
the  water  be  not  always  dragged  up  by  the  pipes,  which 
would  caufe  more  to  run  over  from  each  column,  and 
diminilh  the  preffure  of  the  remainder. 

If  the  rifing-pipe  be  made  wide,  and  thus  room  be 
made  for  the  air  to  efcape  freely  up  through  the  water, 
it  will  rife  to  the  height  afligned  5  but  if  it  be  narrow, 
fo  that  the  air  cannot  get  up,  it  rifes  almoft  as  flow  as 
the  water,  and  by  this  circumftance  the  water  is  railed 
to  a  much  greater  height  mixed  with  air,  and  this  with 
hardly  any  more  power.  It  is  in  this  way  that  we  can 
account  for  the  great  performance  of  the  Florentine  ma¬ 
chine,  which  is  almoft  triple  of  what  a  man  can  do  with 
the  fineft  pump  that  ever  was  made  :  indeed  the  per¬ 
formance  is  fo  great,  that  one  is  apt  to  fufpeCI  fome  in¬ 
accuracy  in  the  accounts.  The  entry  into  the  rifing- 
pipe  Ihould  be  no  wider  than  the  laft  part  of  the  fpiral ; 
and  it  would  be  advifable  to  divide  it  into  four  channels 
by  a  thin  partition,  and  then  to  make  the  rifing-pipe 
very  wide,  and  to  put  into  it  a  number  of  flender  rods, 
which  would  divide  it  into  flender  channels  that  would 
completely  entangle  the  air  among  the  water.  This 
will  greatly  increafe  the  height  of  the  heterogeneous  co¬ 
lumn.  It  is  furprifing  that  a  machine  that  is  fo  very 
promifing  Ihould  have  attra&ed  fo  little  notice.  We  do 
not  know  of  any  being  creeled  out  of  Switzerland  ex¬ 
cept  at  Florence  in  1778*  The  account  of  its  perform¬ 
ance  was  in  confequence  of  a  very  public  trial  in  1779? 
and  honourable  declaration  of  its  merit,  by  Sig.  Loren¬ 
zo  Ginori,  who  ereCled  another,  which  fully  equalled 
it.  It  is  (hortly  mentioned  by  Profefifor  Sulzer  of  Ber¬ 
lin,  in  the  Sammlutigen  Vermifcklen  Schriften  for  17  C4. 
A  defeription  of  it  is  published  by  the  Philofophical  So- 
Vol.  XX.  Part  II. 


ciety  at  Zurich  in  17 66,  and  in  the  deferiptions  pub-  Water- 
liflied  by  the  Society  in  London  for  the  encouragement 
of  Arts  in  177 6.  The  celebrated  Daniel  Bernoulli  has  v/aterland, 
publilhed  a  very  accurate  theory  of  it  in  the  Peterfburgh  u— y — > 
Commentaries  for  1772,  and  the  machines  at  Florence 
were  creeled  according  to  his  inftru&ions.  Baron  Al- 
ftromer  in  Sweden  caufed  a  glafs  model  of  it  to  be  made, 
to  exhibit  the  internal  motions  for  the  inftru&ion  of  ar- 
tifts,  and  alfo  ordered  an  operative  engine  to  be  erecl- 
ed  \  but  we  have  not  feen  any  account  of  its  perform¬ 
ance.  It  is  a  very  intricate  machine  in  its  principles  \ 
and  an  ignorant  engineer,  nay  the  molt  intelligent,  may 
ereCl  one  which  (hall  hardly  do  any  thing  $  and  yet,  by 
a  very  trifling  change,  may  become  very  powerful.  We 
prefume  that  failures  of  this  kind  have  turned  the  atten¬ 
tion  of  engineers  from  it  \  but  we  are  perfuaded  that  it 
may  be  made  very  effe&ive,  and  we  are  certain  that  it 
muft  be  very  durable.  Fig.  20.  is  a  fed  ion  of  the  man-  Fig. 
ner  in  which  the  author  has  formed  the  communication 
between  the  fpiral  and  the  rifing-pipe.  P  is  the  end  of 
the  hollow  axis  which  is  united  with  the  folid  iron  axis. 

Adjoining  to  P,  on  the  under  fide,  is  the  entry  from 
the  laft  turn  of  the  fpiral.  At  O  is  the  collar  which 
refts  on  the  fupports,  and  turns  round  in  a  hole  of  bell- 
metal.  ff  is  a  broad  flanch  caft  in  ©ne  piece  with  the 
hollow  part.  Beyond  this  the  pipe  is  turned  fomewhat 
fmaller,  very  round  and  fmooth,  fo  as  to  fit  into  the 
mouth  of  the  rifing-pipe,  like  the  key  of  a  cock.  This 
mouth  has  a  plate  ee  attached  to  it.  There  is  another 
plate  d d9  which  is  broader  than  ee ,  and  is  not  fixed  tc* 
the  cylindrical  part,  but  moves  eafily  round  it.  In  this 
plate  are  four  ferews,  fuch  as  g,  g ,  which  go  into  holes 
in  the  plate  ff  and  thus  draw  the  two  plates  ff  and 
dd  together,  with  the  plate  ee  between  them.  Pieces 
of  thin  leather  are  put  on  each  fide  of  ee;  and  thus  all 
efcape  of  water  is  effe&ually  prevented,  with  a  very  mo¬ 
derate  compreftion  and  fri&ion. 

WATERFORD,  a  city  and  fea-port  of  Ireland,  in 
a  county  of  the  fame  name,  with  a  bilhop’s  fee.  It  is  the 
fecond  place  in  the  kingdom,  and  is  a  wealthy,  populous 
city,  enjoying  many  ample  privileges.  The  ftreets  are 
narrow,  and  the  air  is  not  very  healthy  *,  but  it  has  an 
excellent  harbour,  feated  as  well  for  trade  as  any  in  the 
world,  and  (hips  of  the  greateft  burden  may  ride  at  the 
quay.  It  (lands  on  the  river  Sure,  8  miles  north  of  St 
George’s  Channel,  26  fouth  of  Kilkenny,  and  75  fouth 
by  weft  of  Dublin.  W.  Long.  6.  54.  N.  Lat.  52.  18. 

Waterford,  a  county  of  Ireland,  46  miles  in  length, 
and  25  in  breadth  \  bounded  on  the  fouth  by  St  George’s 
Channel  *,  on  the  well  by  Cork  ;  on  the  north  by  the  ri¬ 
ver  Sure,  which  feparates  it  from  Tipperary  and  Kil¬ 
kenny  5  and  on  the  eaft  by  Waterford  Haven,  which 
parts  it  from  Wexford.  It  contains  7 1  parifties,  and 
fends  10  members  to  parliament.  It  is  a  fine  country, 
very  pleafant  and  rich,  and  the  principal  place  is  of  the 
fame  name. 

WATERING,  in  the  manufactures,  is  to  give  a 
luftre  to  (luffs,  &c.  by  whetting  them  lightly  with  gum- 
water,  and  then  pafting  them  through  the  prefs  or  ca¬ 
lender  whether  hot  or  cold.  The  gum-water  ought  to 
be  pure,  thin,  and  clear,  otherwife  the  folds  of  the  ftulY 
will  all  (lick  together  :  the  operation  muft  alfo  be  per¬ 
formed  when  the  water  is  very  hot,  that  it  may  penetrate. 
Watering  Meadows .  See  Meadows. 

WAT ERL  AND,  Dr  Daniel,  a  learned  Englifti 
4  R  divine 
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Waterland,  divine  who  diftinguilhed  himfelf  greatly  in  theological 
,  Wat^on-  controverfies,  was  born  in  1683  at  Wafely  in  Lincoln- 
v  (hire,  of  which  place  his  father  was  re&or.  He  had  his 
academical  learning  at  Magdalen  college,  Cambridge, 
where  he  drew  up  a  ufeful  tradl,  which  went  through 
feveral  editions,  intitled,  Advice  to  a  Young  Student , 
•with  a  Method  of  Study  for  the  firji  four  years.  I1U713 
he  became  mailer  of  the  the  college,  was  foon  after  ap¬ 
pointed  chaplain  to  George  I.  and  in  1720  preached  the 
firft  courfe  of  le&ures  founded  by  Lady  Moyer  in  de¬ 
fence  of  our  Lord’s  divinity.  He  went  through  feveral 
promotions  ;  and  at  the  time  of  his  death  in  1740,  wras 
canon  of  Windfor,  archdeacon  of  lVliddlefex,  and  vicar 
•of  Twickenham.  Befides  his  controverfial  writings,  he 
publilhed  two  volumes  of  fermons. 

WATLING-street.  See  Way. 

WATSON,  Dr  Roeert,  an  elegant  hiftorian,  was 
born  at  St  Andrew’s  in  Scotland,  about  the  year  1730.  He 
was  the  fon  of  an  apothecary  of  that  place,  who  was  alfo 
a  brewer.  Having  gone  through  the  ufual  courfe  of  lan¬ 
guages  and  philoiopiiy  at  the  Ichool  and  univerfity  of  his 
native  place,  and  alfo  entered  or  the  ftudy  of  divinity,  a 
defire  of  being  acquainted  with  a  larger  circle  of  literati, 
and  of  improving  himfelf  in  every  branch  of  knowledge, 
•carried  him,  firft  to  the  univerfity  of  G. lafgow,  and  after¬ 
wards  to  that  of  Edinburgh.  The  period  of  theological 
Rudies  at  the  univerfities  of  Scotland  is  four  years,:  but 
during  that  period,  young  men  of  ingenious  minds  find 
fufficient  leifure  to  carry  on  and  advance  the  pmfuits  of 
general  knowledge.  Mr  Watfon  purfued  his  Rudies 
with  ardour.  Few'  men  ever  ftudied  more  confiantly. 
It  was  a  rule  with  him  tp  fiudy  eight  hours  every  day  ; 
qnd  this  law  he  obferved  during  the  whole  courfe  of  his 
life.  An  acquaintance  with  the  polite  writers  of  Eng¬ 
land,  after  the  union  of  the  two  kingdoms,  became  ge¬ 
neral  in  Scotland  j  and  in  Wa tfon’s  younger  years,  an 
emulation  began  to  prevail  of  writing  pure  and  elegant 
Englifli.  Mr  Watfon  applied  himfelf  with  great  indu- 
ftry  to  the  principles  of  philofophical  or  univerfal  gram¬ 
mar  5  and  by  a  combination  of  thefe,  with  the  authority 
of  the  belt  Englifli  writers,  formed  a  courfe  of  lectures 
on  ftyle  or  language.  He  proceeded  to  the  fiudy  of 
rhetoric  or  eloquence  j  the  principles  of  which  he  endea¬ 
voured  to  trace  to  the  nature  of  the  human  mind.  He 
delivered  a  courfe  of  lectures  in  Ediphur'gh  on  thefe  fub- 
jedts  \  and  met  with  the  countenance,  approbation,  and 
friendfliip  of  Lord  Karnes,  Mr  Hume,  with  other  men  of 
genius  and  learning. 

At  this  time  he  had  become  a  preacher  •,  and  a  va¬ 
cancy  having  happened  in  one  of  the  churches  of  St 
Andrew’s,  he  offered  himfelf  a  candidate  for  that  living, 
but  was  difappointed.  Soon  after  he  was  appointed  pro- 
feffor  of  logic  }  and  he  obtained  alfo  a  patent  from  the 
crown,  conftituting  him  profeffor  of  rhetoric  and  belles 
lettres.  The  fiudy  of  logic,  in  St  Andrews,  as  in  rocfi 
other  places,  wTas  at  this  time  confined  to  fyllogifms, 
inodes,  and  figures.  Mr  Watfon,  \yhofe  mind  bad  been 
opened  by  converfation,  and  by  reading  the  writings  of 
the  wits  that  had  begun  to  flouvifh  in  the  Scotch  capi¬ 
tal,  prepared  and  read^to  his  ftudents  a  courfe  of  meta- 
phyfics  and  logics  on  the  molt  enlightened  plan  ;  in 
which  he  analyzed  the  powers  of  the  mind,  and  entered 
deeply  into  the  nature  of  the  different  fpecies  of  evidence 
of  truth  or  knowledge.  By  his  hiftory  of  Philip  II.  Dr 
Watfon  attained  in  his  lifetime  a  confiderable  degree  of 


celebrity  ;  and  his  hiffory  of  Philip  HI.  publiflied  after  "V 
his  death,  has  added  to  his  fame.  Of  this  laft  perform¬ 
ance,  however,  he  lias  only  completed  the  firft  four  , 
books ;  the  two  laft  were  written  by  the  editor  of  his  ma- 
nufcript,  at  the  defife  of  the  guardians  of  his  children. 

On  the  death  of  Principal  Tulideph,  Dr  Watfon, 
through  the  earl  of  Kinnoull,  was  appointed  his  fuccel- 
for  j  in  which  Ration  he  lived  only  a  few  years.  He 
married  a  lady  of  fingular  beauty  and  virtue,  daughter 
to  Mr  Shaw7,  proftffor  of  divinity  in  St  Mary’s  college, 

St  Andrew’s.  By  this  lady  he  had  five  daughters,  who 
furvived  him. 

WATTS,  Dr  Isaac,  a  learned  and  eminent  diffent- 
ing  minifief,  was  born  at  Southampton  in  1674,  of  pa¬ 
rents  eminent  for  piety,  and  confiderable  fufferers  for 
confcience-fake.  In  1690  he  was  fent  up  to  London  for 
academical  education  under  the  tuition  of  the  Rev.  Mr 
Thomas  Rowe  j  and  in  1696  was  himfelf  engaged  as 
tutor  to  the  Ion  of  Sir  John  Hartopp,  Bart,  at  Stoke 
Newington.  He  began  to  preach  in  1698,  and  met 
with  general  acceptance  ;  and  after  officiating  as  an  af- 
fiftant  to  the  Rev.  Dr  Ifaac  Chauncy,  he  fucceedtd  in 
his  paftoral  charge  in  170?,  and  continued  to  prtfide 
over  that  church  as  long  as  he  lived.  Though  his  whole 
income  did  not  amount  to  an  hundred  a-year,  he  allot¬ 
ted  one  third  of  it  to  the  poor.  He  died  in  1748.  His 
numerous  works  have  rendered  his  name  famous  among 
people  of  every  denomination,  both  in  this  and  other  coun¬ 
tries,  and  have  been  tranflated  into  a  variety  oflanguages. 
K^is  Lyric  Poems,  his  Plalms  and  Hjmns,  and  his  Divine 
Songs  for  Children,  are  a  fufficient  proof  pf  his  poetical 
talents,  and  have  had  an  amazing  number  of  editions. 
His  logic  and  philofophy  have  been  much  admired.  He 
qlfo  wrote  works  upon  a  variety  of  other  fuhje&s,  and 
printed  feveral  volumes  of  his  iermons.  Pie  was  admir¬ 
ed  for  the  miidnefs  and  benevolence  of  his  difpofition 
and  the  fweetnefs  of  his  manners.  After  his  death, 
his  works  were  colle&ed,  and  publilhed  in  fix  volumes 
quarto. 

WAVE,  in  Philofophy ,  a  cavity  in  the  furface  of 
water,  or  other  fluids,  with  an  elevation  afide  thereof. 

The  waves  of  the  fea  are  of  two  kinds,  natural  and, 
accidental.  The  natural  waves  are  thofe  which  are  ex- 
a£Uy  proportioned  in  fize  to  the  Rrength  of  the  wind, 
whofe  blowing  gives  origin  to  them.  The  accidental 
waves  are  thofe  occafioned  by  the  wind’s  rea&ing  upon, 
itfelf  by  repercuflion  from  hills  and  mountains,  or  high 
flumes,  and  by  the  waffiing  of  the  w  aves  themfelves, 
otherwife  of  the  natural  kind,  againft  rocks  and  Ihoals  : 
qll  thefe  caufes  give  the  waves  an  elevation,  which  they 
can  never  have  in  their  natural  ftate.  For  the  height  of 
the  waves,  fee  Sea. 

Stilling  WAVES  by,  means  of  Oil.  See  Sea. 

WAVED,  in  Heraldry ,  is  faid  of  a  bordure^or  any 
ordinary  or  charge,  in  a  coat  of  arms,  having  its  out¬ 
lines  indented  in  manner  of  the  riling  and  falling  of 
waves  :  it  is  ufed  to  denote,  that  the  firft  of  the  family 
in  whofe  arms  it  Hands,  acquired  its  honours  by  fea- 
fervice. 

WAVING,  in  the  lea-language,  is  the  making  figns 
to  a  veffel  to  come  near  or  keep  off. 

WAX,  or  Bees  WAX,  in  Natural  Hi/lory,  a  firm 
apd  folid  fubftance,  moderately  heavy,  and  of  a  fine  yel¬ 
low  colour,  formed  by  the  bees  from  the  pollen  of 
flowers.  See  Apis. 

The 
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The  belt  fort  is  that  of  a  lively  yellow  colour,  and  an 
agreeable  fmell,  fomevvhat  like  that  of  honey  :  when 
new,  it  is  toughilh,  yet  eafy  to  break  $  but  by  age  it 
becomes  harder  and  more  brittle,  lofes  its  fine  colour, 
and  in  a  great  meafure  its  fmell. 

It  appears  that  wax  and  the  pollen  have  for  their  bafis 
a  fat  oil,  which  paffes  to  the  hate  of  refin  by  its  combi¬ 
nation  with  oxygen.  If  the  nitric  or  muriatic  acid  be 
deeded  upon  fixed  oil  for  feveral  months,  it  paffes  to  a 
fta°te  refembling  wax.  Wax,  by  repeated  dift illations, 
affords  an  oil  which  poffeffes  all  the  properties  of  vola¬ 
tile  oils.  It  is  reduced  into  water  and  carbonic  acid  by 
combuftion.  The  colouring  matter  of  wax  is  infoluble 
in  water  and  in  alcohol. 

Fixed  alkalies  diffolve  wax,  and  render  it  foluble  in 
water.  It  is  this  faponaceous  folution  which  forms  the 
punic  wax.  It  may  be  ufed  as  the  bafis  of  feveral  co¬ 
lours  *,  and  may  be  made  into  an  excellent  pafte  for  wadi- 
ing  the  hands.  Ammoniac  like  wife  diffolves  it ;  and  as 
this  folvent  is  evaporable,  it  ought  to  be  preferred  when 
it  is  propofed  to  ufe  the  wax  as  a  varnifh. 

From  the  common  yellow  wax,  by  bleaching,  is  form¬ 
ed  white-wax,  fometimes  called,  very  improperly,  vir¬ 
gin- wax.  The  greater  the  furface  is  in  proportion  to 
the  quantity,  the  fooner  and  more  perfe&ly  this  opera¬ 
tion,  is  performed.  The  ufual  way  is  to  melt  the  wax  in 
hot  water  \  when  melted,  they  prefs  it  through  a  drainer 
of  tolerable  fine  linen,  and  pour  it  into  round  and  very 
(hallow  moulds.  When  hardened  by  cooling,  it  is  taken 
out  and  expofed  to  the  fun  and  air,  fprinkhng  it  now 
and  then  with  water,  and  often  turning  it  :  by  this 
means  it  foon  becomes  white.  The  bed  fort  is  of  a 
clear  and  almod  tranfparent  whitenefs,  dry,  hard,  brittle, 
and  of  an  agreeable  fmell,  like  that  of  the  yellow  wax, 
but  much  weaker. 

The  common  yellow  wax  is  of  very  great  ufe  both  in 
medicine  and  in  many  of  the  arts  and  manufactures.  It 
has  been  fometimes  given  internally  in  dyfenteries  and 
erofions  of  the  intedines  ;  but  its  great  ufe  is  in  the  mak¬ 
ing  ointments  and  pladers,  and  the  greater  part  of  thofe 
ef  the  (hops  owe  their  confidence  to  it.  The  white  wax 
is  alfo  an  ingredient  in  fome  of  the  cerates  and  ointments 
of  the  drops  \  and  is  ufed  in  making  candies,  and  in 
many  of  the  nicer  arts  and  manufactures  where  wax  is 
required. 

Sealing-WAX ,  or  Spaniph-W A  X,  is  a  compofition  of 
gum  lac,  melted  and  prepared  with  refins,  and  coloured 
with  fome  fuitable  pigment. 

There  are  two  kinds  of  fealing-wax  in  ufe  j  the  one 
hard,  intended  for  fealing  letters,  and  other  fuch  pur- 
poles  >  the  other  foft,  ddigned  for  receiving  the  impref- 
ftons  of  feals  of  office  to  charters,  patents,  and  fuch  writ¬ 
ten  inftruraents.  The  bed  hard  red  fealing-wax  is  made 
by  mixing  two  parts  of  (hell  lac,  well  powdered,  and 
refin  and  vermilion,  powdered,  of  each  one  part,  and 
melting  this  combined  powder  over  a  gentle  fire  ;  and 
when  the  ingredients  feem  thoroughly  incorporated, 
working  the  wax  into  dicks.  Seed-lac  may  be  fubftilut- 
ed  for  the  fhell-lac  *,  and  indead  of  refin,  boiled  Venice 
turpentine  may  be  ufed.  A  coarfer,  hard,  red  fealing- 
wax,  may  be  made,  by  mixing  two  parts  of  rcfin,  and 
of  fhell-lac,  or  vermilion  and  red  lead,  mixed  in  the 
proportion  of  one  part  of  the  vermilion  to  two  of  the  red 
lead,  of  each  one  part  *,  and  proceeding  as  in  the  former 
preparation.  For  a  cheaper  kind,  the  vermilion  may  be 


omitted,  and  the  (hell-lac  alfo,  for  very  coarfe  ufts.  Wax 
of  other  colours  is  made  by  fubdituting  other  colouring  ^ 
matters  for  vermilion,  as  verditer  for  blue,  ivory  black 
for  black  wax.  For  uncoloured,  foft  fealing-wax,  take 
of  bees  wax,  one  pound  }  of  turpentine,  three  ounces ; 
and  of  olive  oil  one  ounce  j  place  them  in  a  proper 
veflel  over  the  fire,  and  let  them  boil  for  fome  time  $ 
and  the  wax  will  be  then  fit  to  be  formed  into  rolls  or 
cakes  for  ufe.  For  red,  black,  green,  blue,  yellow,  and 
purple  foft  fealing-wax,  add  to  the  preceding  compofi- 
tion  an  ounce  or  more  of  any  ingredients  directed  above 
for  colouring  the  hard  fealing-wax,  and  dir  the  mafs 
till  the  colouring  ingredients  be  incorporated  with  the 
wax. 

IV AX-Work,  the  reprefen tation  of  the  faces,  &c.  of 
peifons  living  or  dead  $  made  by  applying  platter  of 
Paris  in  a  kind  of  paite,  and  thus  forming  a  mould  con¬ 
taining  the  exa6t  reprefen  tation  of  the  features.  Into 
this  mould  melted  wax  is  poured,  and  thus  a  kind  of 
mafks  are  formed  ;  which  being  painted  and  fet  with 
glafs  eyes,  and  the  figures  dreffed  in  their  proper  habits, 
they  bear  fuch  a  refemblance  that  it  is  difficult  to  di- 
dinguidi  between  the  copy  and  the  original. 

WAY,  a  paffage  or  road. 

The  Roman  ways  are  divided  into  confular,  praeto¬ 
rian,  military,  and  public  \  and  of  thefe  we  have  fouf 
remarkable  ones  in  England:  the  firft,  Watling-ftreet, 
or  Watheling-ftreet,  leading  from  Dover  to  London, 
Dunftable,  Toucefter,  Atterfton,  and  the  Severn,  extend¬ 
ing  as  far  as  Anglefea  in  Wales.  The  fecond,  called 
Hikenild  or  Ike  nil d  freet,  ft  retches  from  Southampton 
over  the  river  Ifis  at  Newbridge  ;  thence  by  Camden 
and  Litchfield ;  then  paffes  the  Derwent  near  Derby, 
and  ends  at  Tinmouth.  The  third,  called  Foffe-way , 
becaufe  in  fome  places  it  was  never  perfected,  but  lies  as 
a  large  ditch,  leads  from  Cornwall  through  Devonffiire, 
by  Tethbury,  near  Stow  in  the  Wolds  }  arid  befide  Co¬ 
ventry  to  Leicefter,  Newark,  and  fo  to  Lincoln.  The 
fourth,  called  Ertning  or  Erminage freet ,  extends  from 
St  David’s,  in  Wales,  to  Southampton. 

IVaT  Covert ,  Gang ,  Hatch .  See  COVERT  Way, 
Gang,  &c. 

WAT  of  a  Ship ,  is  fometimes  the  fame  as  her  rake,  or 
run  forward  or  backward  :  but  this  term  is  molt  com¬ 
monly  underftood  of  her  failing. 

WAT-Leaves,  in  the  coal  bufinefs.  See  Coaler Y, 
N°  3. 

Right  of  WATS,  in  Law.  This  may  be  grounded  on 
a  fpecial  permiffion  ;  as  when  the  owner  of  the  land 
grants  to  another  a  liberty  of  paffing  over  his  grounds, 
to  go  to  church,  to  market,  or  the  like  :  in  which  cafe 
the  gift  or  grant  is  particular,  and  confined  to  the  gran¬ 
tee  alone ;  it  dies  with  the  perfon  ;  and  if  the  grantee 
leaves  the  country,  he  cannot  afiign  over  his  right  to 
any  other  ;  nor  can  he  juftify  taking  another  perfon  in 
his  company.  A  way  may  be  alfo  by  preemption  ;  as 
if  all  the  owners  and  occupiers  of  fuch  a  farm  have  im- 
memorially  ufed  to  crofs  another’s  ground  5  for  this  im¬ 
memorial  ufage  fuppofes  an  original  grant,  whereby  a 
right  of  way  thus  appurtenant  to  land  may  dearly  be 
created.  A  right  of  way  may  alfo  arife  by  a 61  and  ope¬ 
ration  of  law  j  for  if  a  man  grants  me  a  piece  of  ground 
in  the  middle  of  his  field,  he  at  the  fame  time  tacitly 
and  impliedly  gives  me  a  way  to  come  at  it  ;  and  I  may 
crofs  his  land  for  that  purpofe  without  trefpafs.  For 
4  R  2  when 
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when  the  law  doth  give  any  thing  to  one,  it  giveth  im¬ 
pliedly  whatfoever  is  neceffary  for  enjoying  the  fame. 
By  the  law  of  the  twelve  tables  at  Rome,  where  a  man 
bad  the  right  of  way  over  another’s  land,  and  the  road 
was  out  of  repair,  he  who  had  the  right  of  way  might 
go  over  any  part  of  the  land  he  pleafed  j  which  was  the 
eflabliflied  rule  in  public  as  well  as  private  ways.  And 
the  law  of  England,  in  both  cafes,  feems  to  correfpond 
with  the  Roman. 

WAYFARING  tree.  See  Viburnum,  Botany 
Index. 

WAYGHTES,  or  Waits,  a  word  which  is  ufed 
only  in  the  plural  number,  and  fignifies  hautboys.  It  is 
now  applied  to  the  performers  on  thefe  and  other  mufi- 
cal  inffruments,  by  a  tranfition  from  the  inflruments 
themfelves,  and  particularly  to  thofe  performers  who 
parade  the  ftreets  by  night,  about  the  Chriflmas  feafon 
of  the  year. 

WAYWODE,  is  properly  a  title  given  the  gover¬ 
nors  of  the  chief  places  in  the  dominions  of  the  czar  of 
Mufcovy.  The  palatines,  or  governors  of  provinces  in 
Poland,  alfo  bear  the  quality  of  waywodes  or  wai- 
wodes.  The  Poles  likewife  call  the  princes  of  Wallachla 
and  Moldavia  waywodes  ;  as  efieeming  them  no  other 
than  on  the  foot  of  governors  5  pretending  that  Walla- 
chia  and  Moldavia  are  provinces  of  Poland.  Everywhere 
elfe  thefe  are  called  hofpodars.  Du  Cange  fays,  that  the 
name  waywode  is  ufed  in  Dalmatia,  Croatia,  and  Hun¬ 
gary,  for  a  general  of  an  army  :  and  Leunclavius,  in  his 
Pande&s  of  Turkey,  tells  us,  it  ufually  fignifies  captain 
or  commander. 

WEANING,  putting  a  child  away  from  the  breaff, 
and  bringing  it  to  ufe  common  food. 

WEAR,  or  Weer,  a  great  Rank  or  dam  in  a  river, 
fitted  for  the  taking  of  fi(h,  or  for  conveying  the  ftream 
to  a  mill.  New  wears  are  not  to  be  made,  or  others  al¬ 
tered,  to  the  nuifance  of  the  public,  under  a  certain  pe¬ 
nalty.  See  River. 

WEARING,  or  Veering,  in  Seamanjhip.  See  Sea¬ 
manship. 

WEASEL.  See  Mustela,  Mammalia  Index. 

WEATHER  denotes  the  Rate  of  the  atmofphere 
with  regard  to  heat  and  cold,  wind,  rain,  and  other  me¬ 
teors.  See  Meteorology. 

Weather,  in  fea-language,  is  ufed  as  an  adje&ive, 
and  applied  by  mariners  to  every  thing  lying  to  wind¬ 
ward  of  a  particular  fi'uation  :  thus,  a  fliip  is  faid  to  have 
the  weather-gage  of  another,  when  flie  is  farther  to 
windward.  'Thus  alfo,  when  a  fliip  under  fail  prefents 
eiiher  of  her  fides  to  the  wind,  it  is  then  called  the  wea- 
ther-Jide  or  weather-board ;  and  all  the  rigging  and  fur¬ 
niture  fitua  ted  thereon  are  diflinguiftied  by  the  fame  epi¬ 
thet,  as  the  weather -Jbrouds,  the  weather-lifts ,  the  wea¬ 
ther-braces,  &c. 

To  Weather,  in  fea-language,  is  to  fail  to  windward 
of  fome  fliip,  bank,  or  head-land. 

Weather  Cock,  a  moveable  vane,  in  form  of  a  cock, 
or  other  {hape,  placed  on  high,  to  be  turned  round  ac¬ 
cording  to  the  direftion  of  the  wind,  and  point  out  the 
quarter  from  whence  it  blows. 

Weather  G/afs.  See  Barometer. 

WEATHERING,  among  failors,  fignifies  the  doub¬ 
ling  or  failing  by  a  head-land  or  other  place. 

WE  AVING,  the  art  of  working  a  web  of  cloth. 
Ilk,  or  other  Ruff,  in  a  loom  with  a  fhuttle.  For  an 


idea  of  the  manner  in  which  this  is  performed,  fee  Weaving., 
Cloth.  '  “  " v 

WEAVING-Loom,  a  machine  for  weaving  cloth,  filk, 

&. c.  by  railing  the  threads  of  the  warp  in  order  to  throw 
in  the  (hoot,  and  flrike  it  clofe.  Of  thefe  there  are  va¬ 
rious  kinds,  diflinguilhed  by  the  different  forts  of  cloths, 
fluffs,  filks,  &c.  in  which  they  are  employed,  and 
which  are  chiefly  diflinguifhed  by  the  number  and  va¬ 
riety  of  the  threads  they  raife  in  order  to  work  the  wTarp, 
either  plain  or  in  figures,  by  making  more  or  lefs  of  the  piate 
woof  or  ftioot  appear  through  the  warp.  In  order  to  DLXXV. 
give  a  general  idea  of  weaving,  we  fhall  here  deferibe  p-  u 
the  parts  of  the  common  weaver’s  loom.  Fig.  1.  in  0 
which  e f,  ef  are  the  front  pofls,  and  g,  g  the  back  poRs 
of  the  loom  \  1 1 /,  m  m,  tn  m  are  the  lams  in  their  place 
at  Q,  or,  as  they  are  called  in  fome  parts  of  Scotland, 
tht/iead/es,  and  in  others  the  Jlaves.  They  are  compof- 
ed  of  Rrong  threads,  flretched  between  two  horizontal 
bars,  an  upper  and  a  lower.  The  threads  of  one  lam 
are  fo  difpofed  as  to  pais  between  the  upper  threads  of 
the  warp,  while  they  admit  the  lower  threads  to  pafs 
through  loops  or  fmall  holes  in  them,  and  the  difpofi- 
tion  of  the  threads  of  the  other  lam  is  fuch,  that  while 
they  pafs  between  the  lower  threads  of  the  warp,  they 
admit  the  upper  threads  to  pafs  through  the  fmall  holes 
juR  mentioned.  The  lams  are  fulpended  from  the  crofs 
bar  or  lam-bearer  HH,  by  means  of  ropes  n,  n  pafling 
from  the  upper  bars  of  the  lams  over  the  pulleys  at  EE, 
and  balanced  by  weights  at  the  other  ends.  From  the 
lower  bar  of  each  lam  or  headle  a  rope  paffes  to  the 
treadles  or  moveable  bars  at  OO  $  fo  that  when  a  foot 
prtffes  a  treadle,  the  lam  faflened  to  it  finks,  while  the 
other  rifes  by  means  of  the  balancing  weight  fufpended 
from  the  pulley  at  E.  The  workman  then  throws  in 
the  woof  by  means  of  the  fhuttle,  and  clofes  it  by  one 
or  two  Rrokes  of  the  lay  or  batten,  of  which  WB,  \\  B 
are  called  the  [words,  CC  the  cap ,  or  in  Scotland  the 
upper  Jhell,  DD  the  block  or  under  Jbeil ,  and  PP  the 
reed  or  comb  contained  between  thefe  fhells.  LL  is  the 
bench  on  which  the  workmen  fit  •,  for  the  loom  which 
our  figure  reprefents  is  confiru6!ed  for  weaving  cloth  of 
fuch  a  breadth  as  to  require  two  workmen,  who  have 
their  quills  in  a  box  d  on  the  middle  of  the  bench  on 
which  they  fit.  Between  the  workmen’s  bench  and  the 
batten  or  lay  is  the  breajl-bar  I,  I,  a  fmooth  fquare  beam, 
in  which  there  is  an  opening  to  let  the  web  through  as 
it  is  wove.  From  this  opening  the  web  SS  paffes  to  the 
knee  roll  or  web  beam  GG,  round  which  it  is  rolled  by 
means  of  the  fpokes,  vifible  in  the  figure,  and  kept  from 
being  unrolled  by  a  wheel  with  teeth  and  clench,  vifi¬ 
ble  likewife  in  the  figure.  In  fome  looms  the  web  paf¬ 
fes  from  the  knee  roll  to  the  wooden  frame  X,  to  be 
dried  as  it  is  wove.  Oppofite  to  the  breafl-bar,  and  on 
the  other  fide  of  the  batten  or  lay ,  is  the  cane-roll  or 
yarn-beam,  on  which  the  warp  is  rolled  when  put  into 
the  loom,  and  from  which  it  is  gradually  unrolled  as  the 
work  proceeds.  TT  are  bobbins  filled  with  yarn  of  the 
warp  to  mend  fuch  threads  of  it  as  may  be  broke  in  the 
weaving  j  and  B  b,  B  b  are  clues  of  the  fame  kind  of 
yarn  with  the  borders  of  the  warp,  to  mend  fuch  threads 
as  may  there  be  broken. 

Fig.  2.  reprefents  the  common  ftiuttle  with  the  va-Flg  ^ 
cuity  in  the  middle,  in  which  the  quill  with  the  woof,  is 
placed  on  a  fpindle  or  axis.  As  this  fliuttle  is  thrown 
with  one  hand  in  at  one  fide  of  the  warp,  and  received 

with 
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Weaving,  with  the  other  hand  at  the  other  fide,  it  is  obvious,  that 

^"i> — v . *■ J  when  the  web  is  of  a  breadth  too  great  for  a  man  to 

reach  from  one  fide  of  it  to  the  other,  two  workmen 
mu  ft  be  employed  and  much  time  loft.  .  Io  remedy  this 
inconveniency,  a  new  fhuttle  has,  in  this  country  ,  been 
lately  brought  into  very  general  ufe,  and  called  th e/fy- 
ing  /buttle,  becaufe  it  flies  through  the  warp  with  won- 
Fig-  3.  derful  rapidity  on  two  fteel  rollers  RR  (fig.  3.)  Ihis 
fhuttle  is  not  thrown  with  the  hand,  but  moved  back¬ 
wards  and  forwards  by  a  very  fimple  piece  of  machinery, 
Fig.  4.  of  which  fig.  4.  will  give  the  reader  a  fufficiently  accu¬ 
rate  conception.  To  each  end  of  the  batten  or  lay  L  is 
faftened  a  kind  of  open  box  B,  b ,  with  the  bottom  or 
horizontal  fide  exaClly  on  a  level  with  the  threads  of 
the  warp  of  the  intended  web.  In  each  of  thefe  boxes 
is  a  vertical  piece  of  wood  D,  d ,  of  confiderable  thick- 
nefs,  called  a  driver.  This  driver  is  moved  eafily  on  an 
iron  fpindle  or  axis  from  one  end  of  the  box  to  the  other 
by  means  of  a  (lender  rope  CCCD,  and  a  handle  H  is 
feen  in  the  figure.  When  the  weaver  is  to  begin  his 
work,  he  lays  the  fhuttle  on  its  rollers  in  the  box  B 
with  the  iron  tip  T  (fig.  3.)  touching,  or  almoft  touch¬ 
ing,  the  driver  D  (fig.  4.).  Then  moving  the  handle 
H,  with  a  fudden  jerk,  towards  the  box  b ,  the  driver 
D  forces  the  fhuttle  with  a  rapid  motion  through  the 
warp  till  it  ftrikes  d ,  which  is  impelled  by  the  ftroke  to 
the  further  end  of  the  box  b.  The  two  drivers  D  and 
d  have  now  changed  their  pofitions  in  their  refpe&ive 
boxes  •,  fo  that  the  driver  which  was  at  the  front  of  its 
box  before,  is  now  at  the  further  end  of  it,  and  vice 
Verfa.  Then  by  a  fudden  jerk  of  the  hand  towards  B 
the  fhuttle  is  driven  back  till  it  ftrike  D  ;  and  thus  is 
the  work  continued  without  the  weaver  having  occafion 
ever  to  ftretch  his  arms  from  one  margin  of  the  web  to 
the  other.  That  the  fhuttle  may  not,  by  the  unfteadi- 
nefs  of  the  workman’s  hand,  be  driven  xig-Kag  through 
the  warp  or  out  of  the  place  in  which  it  ought  to  move, 
the  guiding  or  driving  rope  CCCD  is  made  to  pafs  through 
frnooth  holes  or  loops  C,  C,  at  the  ends  of  the  ropes  EC, 
EC,  fufpended  either  from  the  crofs  bar  on  the  top  of 
the  loom  or  from  the  Avoids  of  the  batten. 

This  fhuttle,  we  (hould  think,  a  great  improvement  in 
every  kind  of  weaving  loom,  though  fome  of  the  older 
tradefmen,  with  whom  we  have  converfed  on  the  fubjeCl, 
contend,  that  it  is  valuable  only  in  what  they  call  light 
work,  fucli  as  cotton  or  linen  cloth,  or  when  the  web,  if 
woollen,  is  very  broad. 

But  as  the  labour  of  weaving  is  pretty  fevere,  Mr 
Robert  Millar,  an  ingenious  calico-printer  in  the  coun¬ 
ty  of  Dumbarton,  Scotland,  wifhing  to  leiTen  it,  invent¬ 
ed,  fome  years  ago,  a  weaving-loom,  which  may  be 
wrought  by  water,  fleam,  horfes,  or  any  other  power, 
for  which  invention  he  received  a  patent  in  1796.  The 
following  is  his  own  defeription  of  his  patent  weaving- 
loom  : 

Fig*  5«  Fig.  reprefents  a  fide  view  of  the  loom,  A  A,  BB,: 

CC,  DD,  being  the  frame,  a  is  an  axis  (which  we 
fhall  call  the  fpindle)  acrofs  the  frame.  On  this  axis  is 
a  fheeve  b ,  two  inches  thick,  having  a  groove  round  it, 
two  inches  deep,  and  half  an  inch  wide.  The  bottom 
of  this  groove  is  circular,  except  in  one  part  c,  where 
it  is  filled  up  to  the  top  \  a  lever  d  refts  on  the  bottom 
of  this  groove,  and  is  lifted  up  by  it  when  the  elevation 
c  comes  round  to  the  fituation  reprefented  in  the  figure. 
By  this  motion,  the  lever  d  a£ts  on  the  ratchet-wheel  <? 
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by  the  catch  t,  and  draws  it  forward  one  tooth,  each  re-  Weaving,.^ 
volution  of  the  fheeve.  This  ratchet-wheel  is  in  an  iron  ;  ^ 
frame  g  g,  which  alfo  properly  carries  the  two  catches  t 
and  u,  which  are  connected  with  it  at  v.  The  catch  u 
holds  the  ratchet-wheel  in  its  pofition,  while  the  lever 
d  and  the  catch  t ,  are  moved  by  the  groove  c  in  the 
fheeve.  On  the  arbor  of  the  ratchet  is  a  fmall  pinion 
/i,  working  in  the  wheel  f ;  this  wheel  is  fixed  on  the 
end  of  the  roller  e  of  fig.  7.  On  the  fide  of  the  fheeve 
b  is  fixed  a  wiper  k ,  which  lifts  the  treadle  /.  This 
treadle  turns  on  its  joints  in  the  fheeve  E,  which  is  fix¬ 
ed  to  the  fide  of  the  frame  A  and  D  \  it  is  kept  pref- 
fing  on  the  bottom  of  the  groove  in  the  fheeve  by  a 
fpring  in,  fixed  to  the  frame  fide  A,  and  having  a  (len¬ 
der  rod  n  from  its  extremity,  joining  it  with  the  treadle 
at  /.  From  the  point  of  the  treadle  there  goes  a  belt  0 , 
which  paffes  over  the  pulley  />,  which  is  feen  edgewife 
in  this  figure,  and  is  joined  to  the  top  of  the  fly  pin  q , 
of  fig.  6.  At  the  end  of  the  frame  A  is  the  fhort  poll 
F  ;  on  this  refts  the  yarn-beam  j,  having  a  lheeve  r, 
over  which  paffes  a  cord,  having  a  weight  s  fufpended 
to  it.  The  other  end  of  this  cord  is  faftened  to  the 
fpring  v  ;  the  weight  caufes  the  yarn-beam  to  ftretch 
the  web  from  the  ratchet-wheel  e ,  with  its  catch  u ;  and 
the  fpring  v  allows  the  rope  to  flide  on  the  fheeve  as 
the  ratchet  is  drawn  round  during  the  working. 

Fig.  6.  is  a  front  view  of  the  loom,  a  a  is  the  fpin-Fig. 
die  which  carries  the  fheeve  b ,  and  the  wipers  d  and  d , 
which  move  the  treadles  w,  w ,  of  fig.  5.  Thefe  ufe 
the  treadles  of  the  headles,  with  which  they  are  con¬ 
nected  by  cords  from  the  fhafts  of  the  headles  s ,  s. 

From  the  upper  (haft  there  go  two  leathern  belts  ff, 
to  the  roller  y,  furnifhed  each  with  a  buckle,  for  tight¬ 
ening  them  at  pleafure.  The  two  wipers  c ,  c,  on  the 
fliaft  a,  which  ferve  for  taking  back  the  lay,  have  the 
two  treadles  x ,  x,  in  fig.  7.  with  a  belt  from  each  paf- 
fing  over  the  roller  h  2  of  fig.  6.  and  fixed  to  the  fword' 
of  the  lay.  From  the  fwords  of  the  lay  forward  is  fix¬ 
ed  a  belt  to  each  end  of  the  roller  i ;  from  this  roller 
there  goes  a  cord  to  the  fpringy,  which  ferves  for  tak¬ 
ing  forward  the  lay  which  is  hinged  on  the  rocking- 
tree  t .  The  flar- wheel  b  of  fig.  3.  and  the  fheeve  b  of 
fig.  I.  are  fixed  to  the  oppofite  ends  of  the  fpindle  a 
without  the  frame  ;  and  both  the  wheel  and  fheeve  have 
a  wiper  h  fixed  to  them  for  moving  the  treadles.  In 
order  to  drive  the  fhuttle,  the  belts  0 ,  0,  go  from  the 
points  of  the  treadles,  over  the  pulleys/), />,  to  the  top 
of  the  fly-pin  q  :  This  turns  on  a  pin  joint  in  a  rail  r, 
which  goes  acrofs  the  loom.  From  its  lower  end  there 
go  two  fmall  cords  to  the  fhuttle  drivers  g ,  g,  which 
flide  on  the  iron  rods  n,  n .  A  long  iron  rod  v  goes 
acrofs  the  lay,  and  is  hung  on  two  centres  at  the  ends. 

In  this  rod  v  are  fixed  two  fmall  crooked  wires 
w,  w ,  which  are  more  diftinClly  marked  -in  the  little 
figure  w  above,  which  reprefents  a  feClion  of  the  lay* 

The  dot  at  the  lower  end  of  the  wire  w,  in  this  figure, 
is  the  feClion  of  the  rod  v.  The  fhuttle  paffes  between 
thefe  wires  and  the  lay  every  (hot,  and  lifts  them  up, 
caufing  the  rod  v  to  turn  round  a  little.  But  if  the 
fhuttle  fhould  not  pafs  thefe  wires,  nor  lift  them,  it 
would  be  drawn  home  by  the  lay,  and  deftrey  the  web.- 
To  prevent  this,  there  is  fixed  on  one  end  of  the  rod  v 
a  ftout  crooked  wire  s,  having  a  broad  or  flat  head, 
which  naturally  refts  on  a  plate  of  iron,  marked  and 
fixed  to  the  back  of  the  lay.  .  This  plate  has  a  flit  in 

its* 
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Weaving,  its  middle  about  an  inch  deep.  In  this  flit  refts  the 
roci  a  2  of  fig.  7.  on  which  is  a  (hort  ftud,  which  is 
caught  by  the  wire  as  when  the  wire  w  is  not  lifted 
back  by  the  pafling  Ihuttle.  This  will  flop  the  lay 
from  coming  home,  and  will  fet  off  the  loom. 

Fig.  7.  Fig.  7.  is  another  fide  view  of  the  loom  oppofite  to 

fig.  5.  On  the  fpindle  a  is  the  ffar  wheel  £,  on  the  out- 
fide  of  the  loom-frame,  on  the  arms  of  which  wheel  is 
fixed  the  wiper  i,  as  the  fimilar  wiper  is  fixed  to  tire 
fheeves  on  the  other  end  of  the  fpindle.  The  wipers 
which  drive  the  fhuttles  are  fixed  on  oppofite  fquares  of 
the  fpindle,  and  work  alternately.  Below  the  ftar- 
wheel  is  a  pinion  c ,  which  is  on  a  round  fpindle,  turned 
by  the  water-wheel,  by  means  of  a  wheel  on  this  fpin¬ 
dle.  In  a  wheel  on  this  fpindle  are  two  ftuds,  on  which 
the  pinion  c  Aides  off  and  on,  as  the  loom  is  fet  off  and 
6n  by  the  lever  d.  At  the  farther  end  of  this  lever  is 
the  weight  s,  hanging  by  a  cord  which  paffes  over  a 
pulley  /,  fixed  at  the  outer  end  of  the  fpring-catch  on 
which  the  lever  d  refts  j  and  thus  the  loom  is  drawn  in 
at  the  upper  end  of  the  lever  d.  But  when  the  Ihuttle 
does  not  lift  the  wire  as,  it  catches  on  the  ftud  on  the 
rod  a  2,  which  is  connefled  with  the  fpring-catch,  and 
the  lever  d  flies  off  with  the  weight  s,  and  the  loom 
flops  working.  On  the  head  of  the  poft  F  is  the  yarn- 
beam.  The  rollers  e  and  f  are  cylinders,  preffed  toge¬ 
ther  by  a  fcrew-lever,  and  take  away  the ‘cloth  between 
them  at  a  proper  rate.  In  the  roller  f  is  a  groove  for 
a  band  for  driving  the  roller.  on  which  the  cloth  winds 
itfelf  as  it  is  wrought.  Wherever  fprings  are  mention¬ 
ed  to  be  ufed  in  the  above  defeription,  weights  may  be 
ufed  in  their  ftead,  and  to  the  fame  effe£l,  and  more 
efpecially  upon  the  treadle  of  fig.  5.  for  driving  the 
fhuttle. 

FiS-  8*  Fig.  8.  is  a  reprefentation  of  a  ribband  loom.  1.  Is 

the  frame  of  the  loom.  2.  The  caftle,  containing  48 
pulleys.  3.  The  branches,  on  which  the  pulleys  turn. 
4.  The  tires,  or  the  riding-cords,  which  run  on  the  pul¬ 
leys,  and  pull  up  the  high- liffes.  5.  The. lift-flicks,  to 
which  the  high-liffes  are  tied-  6.  The  high-liffes,  or 
lifts,  are  a  number  of  long  threads,  with  platines,  or 
plate-leads  at  the  bottom  and  ringlets,  or  loops,  about 
their  middle,  through  which  the  cords  or  croft-threads 
of  the  ground-harnefs  ride.  7.  The  plate-leads,  or  pla-? 
tines,  are  flat  pieces  of  lead?  of  about  fix  inches  long, 
and  three  or  four  inches  broad  at  the  top,  but  round  at 
the  bottom  ;  fome  ufe  black  flates  inftead  of  them  :  their 
life  is  to  puli  down  thofe  liffes  which  the  workman  had 
raifed  by  the  treadle,  after  his  foot  is  taken  off.  8.  The 
branches  or  cords  of  the  ground  hamefs,  which  go 
through  the  loops  in  the  middle  of  the  high-liffes  :  on 
the  well  ordering  of  thefe  cords  chiefly  depends  the  art 
of  ribbon-weaving,  becaufe  it  is  by  means  of  this  con¬ 
trivance  that  the  weaver  draws  in  the  thread  or  filk 
that  makes  the  flower,  and  rejeds  or  excludes  the  reft. 
9.  The  batton  :  this  is  the  wooden  frame  that  holds  the 
reed  or  fhuttle,  and  beats  or  clofes  the  wTork  :  where, 
obferve,  that  the  ribbon-weaver  does  not  beat  his  work  $ 
but  as  foon  as  the  (liut-tle  is  paffed,  and  his  band  is  taken, 
away,  the  batton  is  forced,  by  a  fpring  from  the  top, 
to  beat  the  work  elofe.  10.  The  fhuttle,  or  reed.  11. 
The  fp ring  of  the  batton,  by  which  it  is  made  to  elofe 
the  work.  12.  The  long-harnefs  are  the  front  reeds, 
by  which  the  figure  is  raifed.  13.  The  linguas  are  the 
long  pieces  of  round  or  fquare  lead,  tied  to  the  end  of 


each  thread  of  the  long-harnefs  to  keep. them  tight.  Weaving" 
14.  The  broad  piece  of  wood,  about  a  foot  fquare,  H 
leaning  fomewhat  forward,  intended  to  eafe  the  weaver  ,  e  er' 
as  he  (loops  to  his  fhuttle  ;  it  is  fixed  in  the  middle  of 
the  breaft-beam.  Some  weavers,  inftead  of  this,  have 
a  contrivance  of  a  cord  or  rope  that  is  fattened  to  the 
front-frame,  and  comes  acrofs  his  bread  j  this  is  called 
a Jlopfall.  x  5.  The  feat-bench  ;  this  leans  forward  very 
much.  1 6.  The  foot-ftep  to  the  treadles.  17.  The 
breaft-bdam,  being  a  crofs-bar  that  paffes  from  one  of 
the  ftandards  to  the  other,  fo  as  to  front  the  workman’s 
breaft :  to  this  breaft-bar  is  fixed  a  roll,  upon  which  the 
ribbon  paffes  in  its  way,  to  be  rolled  upon  the  roller, 
that  turns  a  little  below.  1 8.  The  clamps,  or  pieces  of 
wood,  in  which  the  broaches  that  confine  the  treadles 
reft.  19.  The  treadles  are  long  narrow  pieces  of  wood,* 
to  the  ends  of  which  the  cords  that  move  the  liffes  are 
fattened.  20.  The  treadle-cords  are  only  diftinguifhed 
from  the  riding-cords  by  a  board  full  of  holes,  which 
divide  them,  in  order  to  prevent  the  plate-leads,  which 
are  tied  to  the  high-liffes,  from  pulling  them  too  high 
when  the  workman’s  foot  is  off  the  treadle  :  which  flop 
is  made  by  a  knot  in  the  treadle-cord,  too  big  to  be 
forced  through  that  hole  in  the  board.  21.  The  lams 
are  two  pieces  of  thin  narrow  boards,  only  ufed  in  plain 
works,  and  then  to  fupply  the  place  of  the  long-harnefs. 

22.  The  knee-roll,  by  which  the  weaver  rolls  up  his 
ribbon  as  he  fees  proper,  or  by  bit  and  bit  as  it  is  finith- 
ed.  23.  The  back-rolls,  on  which  the  warp  is  rolled. 

It  is  to  be  obferved,  that  there  is  always  as  many  rolls 
as  colours  in  the  work  to  be  wove.  24.  The  clamps, 
which  fupport  the  rollers.  25.  The  returning-fticks, 

©r,  as  others  call  them,  the  returns ,  or  the  tumblers ,  or 
pulleys ,  to  which  the  tiers  are  tied,  to  clear  the  courfe 
of  cords  through  the  high-liffes;  26.  The  catch-board 
for  the  tumblers.  27.  The.  tire-board.  28.  The  but¬ 
tons  for  the  knee-rolls  and  treadle^board,  deferibed  iu 
N®  20. 

It  is  ftated  in  the  proceedings  of  the  National  Infti- 
tute  of  France,  that  a  report  was  prefented  to  that  body 
concerning  a  new  machine  for  weaving  ribbed  (lock¬ 
ings.  The  advantages  which  this  machine  poffeffes 
are  faid  to  be,  that  it  may  be  erefted  at  one-half  of  the 
expence  of  the  Englifh  flocking  frame,  and  that  its 
movements  are  much  lighter.  The  experience  of  its 
operations  for  two  years  has  confirmed  thefe  advantages. 

Of  the  nature  and  conftruftion  of  this  machine  we  have 
bad  no  opportunity  of  obtaining  any  information  j  but 
we  thought  it  worth  while  to  infert  this  (hort  notice, 
with  the  view  of  directing  the  attention  of  fuch  of  our 
readers  as  may  be  interefted  in  the  improvement  of  fuch 
manufaflures. 

WEB,  a  fort  of  tiffue  or  texture  formed  of  threads 
interwoven  with  each  other ;  fome  whereof  are  extended 
in  length,  and  called  the  warp  ;  others  are  drawn  acrofs, 
and  called  the  woof. 

WEBER  A,  a  genus  of  plants  belonging  to  the  daft 
and  order  pentandria  mohogynia.  See  Botany  Index. 

WEBSTER,  Alexander,  D.  D.  was  the  fon  of 
James  Webfter,  minifter  of  the  Tolbooth  church  in  Edin¬ 
burgh,  and  born  in  that  city  about  the  year  1707.  He 
was  only  13  years  of  age  at  the  death  of  his  father,  and 
of  courfe  could  derive  little ‘from  parental  inftruflion  or 
example.  He  ftudied  at  the  univerfity  of  Edinburgh 
the  feveral  branches  of  learning  with  great  approbation, 

particularly 
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Webfter.  particularly  thofe  conneXed  with  the  mathematics,  for 
which  he  difcovered  an  early  piedileXion.  He  after¬ 
wards  attended  the  leXures  of  the  profeffor  of  divinity, 
and  in  the  year  1733  he  was  ordained  minider  of  the 
parifh  of  Culrofs,  and  in  June  1737?  he  was  admitted  to 
be  one  of  the  miniiters  of  the  Tolbooth  church  of  Edin¬ 
burgh.  His  eloquence  was  noble  and  manly,  his  piety 
confpicuous,  and  the  difcharge  of  his  padoral  duties 
faithful  and  laborious.  To  theft  qualities  he  added  an 
enlightened  zeal  for  the  external  inteiefls  of  the  church, 
ajealoufyof  corruption,  a  hatred  of  falfe  politics  and 
tyrannical  meafures,  which  fome times  expofcd  him  to  ca¬ 
lumny  from  the  guilty,  but  lecured  him  the  eiieem  of 
all  who  could  value  independence  of  foul  and  integrity  of 
heart. 

The  profperity  of  fortune  which  placed  Mr  Webfter 
in  the  church  of  his  father,  and  redored  him  to  the  po¬ 
liced  fociety  of  his  native  city,  was  not  confined  to  thefe 
favours.  Eleven  days  after  his  fettlement  in  Edinburgh, 
he  obtained  the  hand  of  Mary  Erikine,  a  young  lady  of 
confiderable  fortune,  and  nearly  related  to  the  noble  fa¬ 
mily  of  Dundonald.  The  genius  of  Mr  Webfler  now 
began  to  unfold  itfelf.  Family  connexions  extended 
his  acquaintance  with  the  nobility.  Edinburgh  then 
pofieffed  a  number  of  men,  both  in  civil  and  ecclefiafti- 
cal  dations,  who  have  faved  or  adorned  their  coun¬ 
try.  With  thefe  he  was  foon  to  co  operate  in  defending 
the  proicdant  interefis  from  the  arms  and  artifices  of  re¬ 
bellion. 

In  the  year  1733,  five  or  fix  minifiers  feceded  from 
the  church,  and  being  anxious  to  draw  away  as  many 
as  pofiible  from  the  communion  which  they  had  renoun¬ 
ced,  they  invited  down  to  Scotland  in  1741,  Mr  George 
Whilefield,  a  young  preacher  of  great  piety  and  extra¬ 
ordinary  pulpit  talents.  On  his  way  to  Dunfermline, 

\  he  was  met  and  entertained  at  Edinburgh  by  Mr  Web¬ 
ber  and  fome  of  his  brethren.  From  them  he  learned 
the  date  of  church  parties  in  Scotland  j  and  though  he 
kept  his  promife  of  preaching  firfl  in  Fife,  he  declined 
conneXing  himfelf  with  any  particular  feX.  Difap- 
pointed  of  his  influence  and  afMance,  the  Seceders 
afertbed  the  effeXs  of  his  preaching  to  forcery  and  the 
devil,  while  Mr  Webfler,  in  a  pamphlet  which  he  pu-* 
blifhed  on  the  occafion,  attributed  them  to  the  influence 
of  the  Holy  Spirit,  an  opinion  regarded  by  the  Seceders 
as  unfpeakable  wickednefs. 

In  the  year  1745,  Mr  Webfler  remained  in  the  city 
when  it  was  taken  by  the  rebels,  and  employed  his  uni- 
verfal  popularity  and  vigorous  eloquence  in  retaining 
the  minds  of  the  people  in  the  interefh  of  the  houfe  of 
Hanover.  His  exertions  in  this  were  not  overlooked  by 
mod  of  the  fpirited  gentlemen  who  aXed  in  quelling 
the  rebellion.  He  became  an  intimate  friend  of  Duncan 
Forbes  of  Culloden,  Lord  Milton,  and  others. 

He  preferved  to  the  lated  period  of  his  career,  that 
aXivity  both  of  mind  and  body,  which  diftinguifhed 
him  in  the  prime  of  life,  obtaining  at  lad  his  frequent 
whh  and  prayer,  an  eafy  and  peaceful  death,  after  a 
very  fhort  indifpofition,  on  the  25th  of  January  1784. 
His  remains  were  dtpofited  in  the  Gray  friars  church¬ 
yard  ;  and  it  is  not  a  little  remarkable  that  neither  pri¬ 
vate  friendfhip  nor  public  generofity  has  yet  come  for¬ 
ward  to  tedify  its  regard  for  two  of  the  mod  eminent 
charaXcrs  of  the  church  of  Scotland.  The  adies  of 
Webder.and  Blair  repofe  in  the. fame  cemetry,  undidin- 


guifhed  from  the  lefs  illudrious  dead.  No  monumental  Webfter 
itone  marks  the  place  -of  their  dud.  It 

Nature  endowed  Dr  Webder  with  drong  faculties, 
which  were  afterwards  improved  by  a  confiderable  lhareof 
erudition.  Fie  was  a  mader  in  the  knowledge  of  the  world 
and  of  human  nature  5  his  addrefs  was  engaging  \  his 
wit  drong  as  his  mind  }  his  convivial  powers,  as  they 
are  called,  enchanting.  He  had  a  condilutional  tfrength 
againil  intoxication,  which  made  it  dangerous  in  moffc 
men  to  attempt  bringing  him  into  fuch  a  date.  His 
character  as  a  minider  was  popular  in  the  extreme. 

His  voice  was  harmonious,  and  his  figure  noble.  To 
the  poor  he  was  a  father  and  a  friend,  a  liberal  patron  to 
poor  dudents.  In  his  perfon  he  was  tall,  and  of  a  thin 
and  meagre  habit.  His  features  were  drongly  marked, 
and  the  conformity  of  the  whole  indicated  genius  and 
independence. 

To  him  the  widows  of  the  clergy  are  indebted  for  the 
edabliihment  of  the  celebrated  Scheme ,  the  plan  of 
which  he  matured  in  his  mind  foon  after  he  was  appoint¬ 
ed  a  minider  of  the  Tolbooth  church.  By  it  the  wi¬ 
dows  of  miniders  are  entitled  to  the  annual  fum  of  10, 

15,  20,  or  25  pounds,  according  as  the  clergy  pay  into 
the  fund  yearly,  2l.  12s.  6d. — 3I.  1 8s.  gd. — 5I.  5s. 
or  61.  iis.  3d,  or  to  their  children  in  fums  of  100— 

150 — 200 — or  250I,  in  favour  of  which  an  aX  of  par¬ 
liament  was  obtained  in  terms  of  a  petition  (17  Geo.  II.) 
with  liberty  to  employ  the  furplus  of  the  annual  payments 
and  expences  in  loans  of  30I.  each  among  the  contribu¬ 
tors,  and  to  put  out  the  remainder  at  intered,  on  proper 
fecurity.  A  fecond  aX  was  procured  in  the  2 2d  year 
of  the  fame  reign  (1748)  granting  liberty  to  raife  the- 
capital  to  8o,oool,  including  the  fums  lent  to  contribu¬ 
tors.  The  fund  is  conceived  to  commence  from  the 
25th  March  1744.  This  was  followed  by  another  aX 
in  the  year  1770,  difeontinuing  the  loan  granted  to 
contributors,  and  granting  liberty  to  raife  the  capital 
to  ioOjOOol.  ,  and  the  whole  economy  of  the  inditution 
was  then  fixed  and  determined,  a  report  of  the  date  of 
the  fund  being  ordered  to  be  made  annually  to  the  Ge¬ 
neral  Aflembly  by  the  trudees,  which  was  to  be  after¬ 
wards  printed.  The  fuccefs  of  the  fcheme  has  been  com¬ 
plete. 

WEDGE,  one  of  the  mechanical  powers.  See  Me¬ 
chanics. 

WEDNESDAY,  the  fourth  day  of  the  week,  fo - 
called  from  a  Saxon  idol  named  Woden,  fuppofed  to  be 
Mars,  worfhipped  on  this  day. 

AJh-WEDNESDA  T,  the  fird  day  of  Lent,  fo  t:alled 
from  the  cudom  obferved  in  the  ancient  Chridian  churcli 
of  penitents  expreding  their  humiliation  at  this  time,  by 
appearing  in  fack-cloth  and  afhes. 

WEED,  a  common  name  for  all  rank  and  wild 
herbs,  that  grow  of  themfelves,  to  the  detriment  of 
other  ufeful  herbs  they  grow  among. 

Weed,  in  the  miners  language,  denotes  the  degene¬ 
racy  of  a  load  or  vein  of  fine  metal  into  an  ufelefs  mar- 
eafite. 

Weeds,  alfo  denote  a  peculiar  habit,  worn  by  the  re- 
liXs  of  perfons  deceafed,  by  way  of  mournino-. 

WEEK,  in  chronology,  a  divifion  of  time^comprifing 
feven  days.  See  PLANET  ART  Days  and  SaBBath. 

PaJion-WEEK ,  or  the  Holy  WEEK,  is  the  lad  week 
in  Lent,  wherein  the  church  celebrates  the  mydery  of 
our  Saviour’s  death  and  paffion. 


Weeks. 


W  E  I 


Weeks 

r  II 

Weight. 


Lentes 


12 


H 


72 


96 


144 


192 


576 
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WEEKS  Ember.  See  Ember. 

Feafl  of  Weeks .  See  Pentecost. 
j  WEEVER.  See  Trachinus,  Ichthyology  Index. 

WEEVIL,  in  Zoology ,  a  fpecies  of  curculio.  See 
Curculio,  Entomology  Index ;  and  for  the  method 
of  deRroying  this  troublefome  and  deRrudtive  infeft,  fee 
Granary  and  Vermin. 

WEIGELIA,  a  genus  of  plants  belonging  to  the 
clafs  and  order  pentandria  monogynia.  See  Botany 
Index. 

WEIGH,  a  weight  of  cheefe,  wool,  &c.  containing 
256  pounds  avoirdupois.  Of  corn,  the  weigh  contains 
40  bufhels  \  of  barley  or  malt,  fix  quarters.  In  fome 
places,  as  EfTex,  the  weigh  of  cheefe  is  300  pounds. 

WEIGHING,  the  adt  of  examining  a  body  in  the 
balance  to  find  its  weight. 

WEIGHING  Anchor,  is  the  drawing  it  out  of  the 
ground  it  had  been  caR  into,  in  order  to  fet  fail,  or  quit 
a  port,  road,  or  the  like. 

WEIGHT,  in  Phyjics ,  a  quality  in  natural  bodies, 
whereby  they  tend  downwards  towards  the  centre  of  the 
earth.  Or,  weight  may  be  defined  in  a  lefs  limited  man¬ 
ner,  to  be  a  power  inherent  in  all  bodies  whereby  they 
tend  to  fome  common  point,  called  the  centre  of  gravi¬ 
ty,  or,  to  fpeak  more  accurately,  to  one  another  :  and 
that  with  a  greater  or  lefs  velocity,  as  they  are  more  or 
lefs  denfe,  or  as  the  medium  they  pafs  through  is  more 
or  lefs  rare.  See  MECHANICS. 

Weight,  in  commerce,  denotes  a  body  of  a  known 
weight  appointed  to  be  put  in  the  balance  againft  other 
bodies  whofe  weight  is  required. 

The  fecurity  of  commerce  depending,  in  a  good  mea- 
fure,  on  the  juftnefs  of  weights,  which  are  ufually  of 
lead,  iron,  or  brafs,  moR  nations  have  taken  care  to  pre¬ 
vent  the  falfification  thereof,  by  Ramping  or  marking 
them  by  proper  officers,  after  being  adjuRed  by  fome 
original  Randard.  Thus,  in  England,  the  Randard  of 
weights  is  kept  in  the  exchequer  by  a  particular  officer, 
called  the  clerk  of  the  market. 

Weights  may  be  difiinguifhed  into  ancient  and  mo¬ 
dern. 


oz. 

0 


dwt. 

0 


Sillquse 

Obolus 


gr  Weight. 
O-rry 


691 2 


18 


24 


48 


144 


1728 


8 


1 2 


16 


48 


576 


Scriptulum 
Drachma 


248 


28896 


24 


Sextula 


9tV 

i8tV 


6A 


Ot 


72 


Sicilicus 


Duella 


*3i 


14 


4836 


Uncia 


o  18  54 


1  2 


Libra  10  18 


j3t 


The  Roman  ounce  is  the  Englifii  avoirdupois  ounce, 
which  they  divided  into  feven  denarii,  as  well  as  eight 
drachmas. 


3.  Attic  Weights. 


Drachma 


100 


6000 


Mina 


Englifh  Troy  Weight 
lb.  oz.  dwt.  gr. 

0  0  2  16.9 

I  I  10  10 


60 


Talent 


67  7  5 


II.  Modern  Weights. 


I.  Englifh  Weights.*— -Mr  Renardfon,  in  a  paper  pub* 
lifhed  in  the  Philofophical  Tranfadlions,  has  proved,  that 
at  firR  there  was  but  one  weight  in  England,  and  that 
this  was  the  avoirdupois.  Troy  weight  was  introduced 
in  the  time  of  Henry  VII.  :  At  prefent,  both  the  troy 
and  avoirdupois  weights  are  ufed  in  England.  Troy 


Shekel 


I.  Ancient  Weights.  .  _  „  o 

rpi  r  r,,  -  J  1  .  .1  T7  ,•*_  weight  feems  to  have  derived  its  name  from  Troyes,  a 

■\2s!f Iter? „hm,  «kb„,=df,irw„  kep?.  ’it 

is  uled  for  weighing  gold,  filver,  jewels,  filk,  and  all 
gr.  liquors.  The  avoirdupois  is  ufed  for  weighing  other 
things. 


troy  weight,  will  Rand  as  in  the  following  table  : 

lb.  oz.  dwt. 

-  -  -  o  o 


60 


3000 


Man  eh 
50  Talent 


9  2t 


2  3  6  IO-y 

113  10  I  104 


Table  of  Troy  Weight ,  as  ufed  by  the 


2.  Roman  weights,  reduced  to  Englilh  troy  weight, 
will  Rand  as  is  in  the  following  table  : 


Goldfmiths ,  <&c. 
Grains. 


24 


480 


5  760 


Penny-Weights. 
Ounce. 

Pound. 


20 


240 


12 


Graii 

20 

is. 

Scruple.  3 

60 

3 

Dram.  5 

480 

24 

8 

Ounce.  3 

3760 

288 

96 

1 2  Pound. 

The  troy  pound  in  Scotland,  which  by  Ratute  is  to 
be  the  fame  as  the  French  pound,  is  commonly  fuppofed 

equal 


I 


WEI 


Weight,  equal  to  15  ounces  and  three  quarters  troy  Englifh 
1  weight,  or  7560  grains.  But  by  a  mean  of  the  ftand- 
ards  kept  by  the  dean-of-guild  of  Edinburgh,  it  weighs 

7599T2  or  76°°  grains. 
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Table  of  Avoirdupois  Weight . 


Drams. 


1 6 


256 


7168 


28672 


57344° 


An  ounce. 


16 


448 


119t 


35840 


A  pound. 


28 


112 


2240 


A  quarter. 

A  hundred. 

A  ton. 


80 


20 


The  avoirdupois  pound  is  equal  to  7004  troy  grains, 
the  avoirdupois  ounce  to  437*75  gr^ns?  an<l  ^  follows 
of  confequence,  that  the  troy  pound  is  to  the  avoirdu¬ 
pois  pound  as  88  to  107  nearly ;  for  as  88  to  107,  fo  is 
5760  to  7003.636  :  that  the  troy  ounce  is  to  the  avoir¬ 
dupois  ounce  as  80  to  73  nearly ;  for  as  80  to  73,  fo  is 
480  to  438.  An  avoirdupois  pound  is  equal  to  ilb. 
2  oz.  1  ldwts.  20  gr.  troy  ;  a  troy  ounce  is  equal  to  1  oz. 
i.55dr.  avoirdupois;  an  avoirdupois  dram  contains 
27.34375  grains;  175  troy  pounds  are  equal  to  144 
avoirdupois  pounds. 

The  moneyers  have  a  peculiar  fubdivifion  of  the  grain 
troy  :  thus, 


f'Grain'l 

Tbe]Droh[int0 
LPeriotJ 


u 


20  Mites, 
24  Droits. 
20  Periots. 
24  Blanks. 


The  Englifh  weights  are  ufed  in  the  United  Provinces 
of  America. 

2.  French  Weights . — Different  weights  were  formerly 
ufed  in  moll  of  the  different  provinces  of  France  : 
Thefe,  however,  have  undergone  very  material  altera¬ 
tions  lince  the  revolution  in  that  kingdom.  See  Mea¬ 
sure.  But  as  a  knowledge  of  the  ancient  weights  of 
that  country  is  of  importance,  on  account  of  the  books 
in  which  they  are  ufed,  we  infert  the  following  tables. 
The  Paris  pound  contains  16  ounces,  and  is  divided 
two  ways. 


Grains. 

24 

Penny-weight. 

72 

3 

Gros. 

57  6 

24 

8 

Ounce. 

4608 

192 

64 

8 

Marc. 

9216  384 

1 28 

16 

2  |i 

|Pound. 
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Half-ounce. 


Weight. 


16 


32 


3200 


Ounce. 

Half-quarter  pound. 
Quarter-pound. 
Half-pound. 


8 


16  8 


t6oo  8 do 


400 


200 


Pound. 

100  |  Quintal. 


The  weights  of  the  firfl  divifion  are  ufed  to  weigii 
gold,  filver,  and  the  richer  commodities ;  and  the 
weights  of  the  fecond  divifion  for  commodities  of  lefs 
value. 

The  Paris  2  marc,  or  pound  weight,  is  equal  to  7560 
grains  troy,  and  the  Paris  ounce  equal  to  472.5  grains 
troy. 

lb.  oz.  dwt.  gr. 

The  Paris  pound  =  1  3  15  o  troy. 

The  Paris  ounce  no  019  16.5  troy. 

A  grain  troy  =  1.2186507  of  a  Paris  grain. 

But  the  pound  was  not  the  fame  throughout  France. 
At  Lyons,  e.  gr,  the  city  pound  was  only  14  ounces  : 
fo  that  100  Lyons  pounds,  made  only  86  Paris  pounds. 
But  befide  the  city  pound,  they  had  another  at  Lyons 
for  filk,  containing  15  ounces.  At  Thouloufe,  and 
throughout  the  Upper  Languedoc,  the  pound  was  13 
ounces  and  a  half  of  Paris  weight.  At  Marfeilles,  and 
throughout  Provence,  the  pound  was  134  ounces  of 
Paris  weight.  At  Rouen,  befide  the  common  Paris 
pound  and  marc,  they  had  the  weight  of  the  vicomte  ; 
which  was  16  ounces,  a  half,  and  five-fixths  of  the  Paris 
weight.  The  weights  enumerated  under  the  two  ar¬ 
ticles  of  Englifh  and  French  weights  are  the  fame  that 
are  ufed  throughout  the  greateft  part  of  Europe  ;  only 
under  fomewhat  different  names,  divifions,  and  propor¬ 
tions. 

French  weights  were  formerly  ufed  in  all  the  French 
American  fettlements. 

3.  Dutch  Weights . — The  weight  ufed  in  Amflerdam 
and  all  over  Holland  is  called  Troy  weight ,  and  is  ex- 
a£tly  the  fame  with  that  ufed  at  Bruffels.  The  Dutch 
weights  are  as  follows ; 


Deufker 

2 

is. 

Troyken. 

4 

2 

Vierling. 

1 6 

8 

4 

As. 

512 

256 

128 

32 

Angl 

e. 

10240 

5120 

2560 

64O 

20 

Ounce 

8l920 

4O960 

20480 

5120 

l60 

8  |] 

The  marc  is  equal,  according  to  M.  Tillet,  to  4620 
French  grains. 

4  S  The 


Weight. 
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f  b  The  Amfterdam  pound  ufed  in  commerce  is  divided 
into  1 6  ounces,  32  loots,  or  128  drams.  This  pound 
contains  2  marcs  troy,  and  ought  therefore  to  weigh 
only  10240  as :  but  it  weighs  102805  fo  that  it  is  a 
little  heavier  than  the  troy  pound  of  Amfterdam:  2561b. 
of  commerce  are  equal  to  2571b.  troy  of  Holland.  Two 
different  pounds  are  ufed  by  apothecaries  5  the  one  con¬ 
taining  2  marcs,  the  other  only  i|.  The  firft  is  called 
arfetiic  pound  weight  5  it  contains  16  ounces,  the  ounce 
8  drams,  the  dram  8  fcruples,  the  fcruple  20  grains. 

1  he  fecond  is  called  the  apothecary* s  pound  5  it  is  divid¬ 
ed  into  12  ounces,  or  24  loots.  Three  arfenic  pounds 
are  equal  to  4  apothecary’s  pounds. 


=r  8  commercial  lb. 

=  J5 


The  Dutch  done 
The  Lifpundt,  or  LI. 

The  hundred  weight  —  ico 

The  Schippondt,  or  Sch.  lb.  zz  300 

4.  Spanijh  Weights. — The  marc  of  Caflile,  ufed  for 
Weighing  gold  and  filver,  is  divided  as  follows : 

Grains  (gold  weight). 


Grain  (filver  weight). 

,  12 

X  1  20 

Tomine  (gold  weight). 

124 

12 

1 A 

Tomine  (filver  weight). 

37i 

36 

31- 

3 

Adarme 

75 

72 

61 

6 

2 

Ochava. 

96 

92tV 

8 

7ir 

2^ 

J-ST 

Caftellano. 

600 

576 

50 

48 

16 

8 

6i 

Ounce. 

4800J4608 

0 

0 

rt 

384 

128 

64 

5° 

8  jMarc. 

The  marc,  according  to  Tillet,  is  equal  to  7  oz. 
4  gros;  8  grains  French,  which  is  equal  to  4785  as  of 
Holland.  One  hundred  marcs  of  Caflile  zz  about  934. 
marcs  of  Holland  ;  100  marcs  of  Holland  zz  107  marcs 
of  Caflile.  Medicines  are  fold  by  the  fame  marc  5 
but  it  is  divided  differently,  containing  8  ounces,  64 
drachms,  192  fcruples,  384  obolos,  1152  cara&eras, 
4608  grains. 

The  Spanifh  commercial  pound  is  divided  into  two 
marcs,  called  marcs  ofTejo ,  each  of  which  is  equal  to 
the  marc  of  Caflile.  This  pound  is  divided  into  16 
ounces,  256  adarmes,  9,216  grains. 

5.  Weights  of  Portugal. — The  Lifbon  marc  for  effay- 
ing  filver  coin  of  12  deniers,  and  the  denier  of  24 
grains.  The  marc  of  Portugal  for  weighing  gold  and 
filver  is  equal,  according  to  Tillet,  to  7  ounces  34  gros, 
and  34  grains  French,  which  makes  477 6  as  of  Holland  ; 
fo  that  it  is  exattly  the  fame  with  the  Lifbon  pound.  It 
is  divided  into  8  ounces,  64  outavas,  192  fcruples,  4608 
grains. 

The  pound  confifls  of  2  marcs,  16  ounces,  or  96 
outavas  ;  the  arroba  of  32  lb.  5  the  quintal  of  4  arrobas, 
or  1281b.  100  Oporto  pounds  make  874th  pounds  of 

commerce  of  Amflerdam. 

6.  Weights  of  Italy.— -Genoa.  Two  kinds  of  weights 
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are  ufed  at  Genoa,  the  pefo  groJJ'o  (heavy  weight),  and  Weight. 

“e.  P'J0  fottile  (light  weight)  :  the  latter  is  ufed  for ' - * - ’ 

weighing  gold  and  filver,  the  former  for  other  things. 

The  pound  of  the  pefo  fottile  is  equal,  according  to  Til- 
!et» 1  m.arc>  2  ounces,  2-J  gros,  30  grains  French.  It 
is  divided  into  8  ounces,  the  ounce  into  24  deniers,  and 
the  denier  into  24  grains.  The  pound  of  the  pefo  groffo 

[s  ^“f.1  5°  \  ,marc>  2  ounces,  3  gros,  5  grains,  French. 

It  is  divided  into  12  ounces  : 


=:  100  lbs.  pefo  groffo. 
=  25  lbs. 


The  cantaro 
The  rubbo 

The  rotolo  rz  14-  lb. 

too  lbs.  pefo  groffo  =  64|lb.  of  commerce  of  Amfterdam. 
100  lbs.  pefo  fottile  =  1 29  marcs  troy  of  Holland. 

Rome.  The  Roman  pound  confifls  of  1 2  ounces  the 
ounce  of  24  deniers,  the  denier  of  24  grains.  The  Roman 
pound,  according  to  Tillet,  is  equal  to  1  marc,  3  ounces 
i  gros,  14  grains,  French. 

Venice .  The  marc  for  weighing  gold  and  filver  con-* 
tains  8  ounces,  32  quarti,  H52carati,  or  4608  grani. 
An  hundred  marcs  of  Venice  zz  97  4  marcs  trov  of  Hol¬ 
land,  100  marcs  of  Holland  zz  103  of  Venice/  In  Ve¬ 
nice  they  alfo  ufe  a  pefo  groffo  and  pefo  fottile.  100  lbs., 
pefo  groffo  zz  94^  commercial  lbs.  of  Amfterdam. 
100  lbs.  pefo  fottile  =614  ditto. 

7.  Swedifh  Weights. — The  marc  for  weighing  gold 
and  filver  is  equal  to  16  lods,  64  quentins,  or  4384  as. 
The  pound  of  32  lods,  ufed  for  weighing  food,  is  equal, 
according  to  Tillet,  to  1  marc,  5  ounces,  7  gros, 
8  grains.  French,  which  makes  88484  as  troy  of  Holland.. 
This  anfwers  exa&ly  to  the  weight  of  the  different 
pounds,  as  fixed  in  Sweden,  viz.  8848  as  zz  the  pound 
for  weighing  articles  of  food  5  7821^  as  -  marc 
ufed. in  the  mines ;  745(->tt§t  as  — 1 r  marc  ufed  in  towns 
and  m  the  country  j  70784  as  =*  marc  ufed  for  weigh¬ 
ing  iron  5  7416  as  z=  pound  ufed  in  medicine. 


The  fkippund 
The  centner 
The  waag 
The  ften 
The  Swedifh  as 


zz  400  lbs.  for  weighing  foocL 
z=  I  20  lbs. 
zz  165  lbs. 

=  32  lbs. 

==  1  as  of  Holland  troy. 

8.  German  Weights. —Vienna.  The  marc  of  Vienna 
for  weighing  gold  and  filver  is  divided  into  16  loths, 
64  quintals,  or  256  deniers  or  pfenings  5  the  loth  into 
4  quintals,  or  16  pfenings.  This  marc,  according  to 
*1  lllet,  is  equal  to  1  marc,  I  ounce,  i  gros,  16  grains, 
French, .  zz  5831  as  troy  Holland.  The  pound  of 
Vienna  is  divided  into  2  marcs,  or  4  viertings  5  the 
mark  into  8  ounces,  16  loths,  64  quintals,  or  266  pfe¬ 
nings. 

Hamburgh.  The  marc  for  efiaying  gold  is  divided 
into  24  carats  ;  the  Carat  into  1 2  grains.  The  marc 
for  filver  is  divided  into  16  loths,  and  the  loth  into  i£ 
grains.  Thefe  marcs  confift  each  of  2S8  grains,  and 
are  therefore  equal.  This  marc,  ufed  in  Hamburgh  for 
gold  and  filver,  is  the  marc  of  Cologne,  which  is  equal, 
according  to  Tillet,  to  7  ounces,  5  gros,  74  grains’ 
French,  zz  4866  as  troy  of  Holland.  It  is  divided  into 
8  ounces,  16  loths,  64  quentins,  256  pfenings,  4352 
efehes,  or  65536  richt  pfenings  theile.  The  apothecary 
pound  ufed  in  Hamburgh,  and  almoft  all  Germany,  is 
divided  into  12  ounces,  96  drachms,  288  fcruples,  or 
5760  grains  j  an  ounce  is  equal  to  621  as  of  Holland. 

The 
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The  pound  of  commerce  is  equal,  according  to  Tillet, 
to  10085  as  of.Holland  ;  for  half  a  pound  is  equal  to 
7  ounces,  7  gros,  23  grains,  French.  This  pound  is  di¬ 
vided  into  16  ounces,  32loths,  128  quentins,  or  512 
pfenings. 


9.  Rujjian  Weights . — The  berckowitz  =  400  lbs. 

The  poud  -  -  =:  40  lbs. 

The  pound  is  divided  into  32  loths,  or  96  folotnuks. 
One  hundred  Ruffian  lbs.  rz  1 marcs,  or  82-Jlbs.  of 
Amfterdam.  One  hundred  lbs.  of  commerce  of  Amfter- 
dam  zz  I20^th  lbs.  of  Ruffia. 

10.  Weights  ufed  in  the  fever  al  parts  of  Afa ,  the  Eaf 
Indies ,  China ,  Perfay  &c.*— -In  Turkey,  at  Smyrna,  &c. 
they  ufe  the  batman,  or  battemant,  containing  74*  occos ; 
the  occo  contains  4  chekys  or  pounds,  each  of  which, 
according  to  Tillet,  is  equal  to  1  marc  2  oz.  3  gros. 
28  gr.  French.  The  Turkifh  weights  are  divided  as 
follows : 


Cantaras.  Batmans.  Occos.  Rotolos.  Chckis.  Mefcals.  Drachms. 

i  zz  7f~44=zioo  =176  =11 733^—17600 

1  zz  6—  13T-T—  24  zz  1600  zz  2400 
I  — Z  2-jJj-ZZ  4  ~~~  266^ZH  400 

I  zr  i4f=  117-J—  !76 

>  I  zz  66|zr  100 

i  = 

At  Aleppo  there  are  three  forts  of  rottos ;  the  firft: 
720  drachms,  making  about  7  pounds  Englifti,  and  fer- 
ving  to  weigh  cottons,  galls,  and  other  large  commodi¬ 
ties  ;  the  fecond  is  680  drachms,  ufed  for  all  filks  but 
white  ones,  which  are  weighed  by  the  third  rotto  of  700 
drachms.  At  Seyda  the  rotto  is  600  drachms. 

The  other  ports  of  the  Levant,  not  named  here,  ufe 
fome  of  thefe  weights  ;  particularly  the  occa,  or  ocqua, 
the  rottoli,  and  rotto. 

The  Chine fe  weights  are,  the  piece  for  large  commo¬ 
dities  :  it  is  divided  into  100  catis  or  cattis,  though 
fome  fay  into  125;  the  cati  into  16  taels  or  tales, 
each  tael  equivalent  to  of  an  ounce  Englifti,  or  the 
weight  of  one  rial  and  TV,  and  containing  1  2  mas  or 
maffes,  and  each  mas  10  condrins.  So  that  the  Chinefe 
piece  amounts  to  137  pounds  Englifli  avoirdupois,  and 
the  cati  to  1  pound  8  ounces.  The  picol  for  filk  con¬ 
taining  66  catis  and  ^  ;  the  bahar,  bakaire,  or  barr,  con¬ 
taining  300  catis. 

Tonquin  has  alfo  the  fame  weights,  mcafures,  &c.  as 
China.  Japan  has  only  one  weight,  viz.  the  cati  ;  which, 
however,  is  different  from  that  of  China,  as  containing 
20  taels.  At  Surat,  Agra,  and  throughout  the  Rates 
of  the  Great  Mogul,  they  ufe  the  man,  or  maund,  where¬ 
of  they  have  two  kinds ;  the  king’s  maund,  or  king’s 
weight;  and  the  maund  limply;  the  firft  ufed  for  the 
weighing  of  common  provifions,  containing  40  feers,  or 
ferres  ;  and  each  feer  a  juft  Paris  pound.  The  common 
maund,  ufed  in  the  weighing  of  merchandife,  conftfts  like- 
wife  of  40  feers,  but  each  feer  is  only  eftimated  at  12 
Paris  ounces,  or  \  of  the  other  feer. 

The  maund  may  be  looked  upon  as  the  common  weight 
of  the  Eaft  Indies,  though  under  fome  difference  of 
name,  or  rather  of  pronunciation  ;  it  being  called  mao 
at  Cambaya,  and  in  other  places  mein  and  maum .  The 
feer  is  properly  the  Indian  pound,  and  of  univerfal  ufe  ; 
the  like  may  be  faid  of  the  bahar,  tael,  and  catti,  above 
mentioned. 
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The  weights  of  Siam  are  the  piece,  containing  two.  Weight 
ffians  or  cattis ;  but  the  Siamefe  catti  is  only  half  the 
.Tapanefe,  the  latter  containing  20  taels  and  the  former 
only  10;  though  fome  make  the  Chinefe  catti  only  16 
taels,  and  the  Siamefe  8.  The  tael  contains  4  baats,  or 
ticals,  each  about  a  Paris  ounce  ;  the  baat  4  felings  or 
mayons ;  the  mayon  2  fouangs ;  the  fouang  4  payes  } 
the  paye  2  clams  ;  the  fompaye  half  a  fouang. 

It  is  to  be  obferved,  that  thefe  are  the  names  of  their 
coins  as  well  as  weights ;  filver  and  gold  being  commo¬ 
dities  there  fold,  as  other  things,  by  their  weights. 

In  the  iflc  of  Java,  and  particularly  at  Bantam,  they 
ufe  the  gantan,  which  amounts  to  near  3  Dutch  pounds. 

In  Golconda,  at  Vifapour,  and  Goa,  they  have  the  fu- 
ratelle,  containing  1  pound  14  ounces  Englifti;  the  man- 
galis,  or  mangelin,  for  weighing  diamonds  and  precious 
ilones,  weighing  at  Goa  c  grains,  at  Golconda,  8cc. 

5-5-  grain?.  They  have  alfo  the  rotolo,  containing  14^ 
ounces  Englifti  ;  the  metricol,  containing  the  ftxth  part 
of  an  ounce  ;  the  wall  for  piaftres  and  ducats,  containing 
the  ,73d  part  of  a  rial. 

In  Perfta  they  ufe  two  kinds  of  batmans  or  mans ;  the 
one  called  caln  or  cheray  which  is  the  king’s  weight, 
and  the  other  batrnan  of  Tauris .  The  firft  weighs  13 
pounds  10  ounces  Englifh  ;  the  fecond  pounds.  Its 
divifions  are  the  ratel,  or  a  i6tb  ;  the  derhem,  or  drachm, 
which  is  the  50  th ;  the  mefchal,  which  is  half  the  derhem ; 
the  dung,  which  is  the  ftxth  part  of  the  mefchal,  being 
equivalent  to  6  carat  grains  ;  and,  laftly,  the  grain,  which 
is  the  fourth  part  of  the  dung.  They  have  alfo  the  vakie, 
which  exceeds  a  little  our  ounce  ;  the  fah-cheray,  equal 
to  the  1170th  part  of  the  derhem  ;  and  the  toman,  ufed 
to  weigh  out  large  payments  of  money  without  telling  ; 
its  weight  is  that  of  50  abaffes. 

1 1.  Weights  at  Cairo  in  Egypt.— Almoft  every  kind 
of  goods  has  its  own  weight ;  thefe  are  regulated  by  the 
cantaren  or  principal  weight. 

Rotels. 


The  ordinary  cantaren,  or  hundred  weight,  weighs  100 
The  cantaren  of  quickftlver  and  tin  -  102 

coffee,  wTine,  and  iron  -  105 

ivory  -  -  100 

almonds  and  other  fruits  115 

woods  for  dying  -  120 

arfenic  and  other  drugs  -  125 

minium  and  cinnabar  -  130 

gum-arabic,  aloes,  and  other  aro¬ 
matics  -  -  133 


The  ratel  or  rotoli  is  nearly  equal  to  the  pound  of 
Marfeilles;  108  lbs.  of  Marfeilles  are  equal  to  no  ro¬ 
tels.  The  Marfeilles  pound  conftfts  of  13  ounces  of 
Paris  ;  fo  that  the  100  lbs.  of  Marfeilles  are  equal  to 
81  lbs.  Paris,  and  100  lbs.  Paris  zz  I  23lbs.  of  Marfeilles. 

We  fhall  fubjoin  here  Mr  Fergufon’s  table  for  com¬ 
paring  the  Englifti  avoirdupois  pound  with  foreign 
pounds : 


London  pound 

Antwerp 

Amfterdam 

Abeville 

Ancona 

Avignon 

Bourdeaux 

Bologna 


1. 0300 

I.04 

1. 1 II I 

I.O989 

O.78 

O.8928 

I.O989 

0.8 

4 


Bruges 
Calabria 
Calais 
Dieppe 
DanUic 
Ferrara 
Flanders 
Geneva 
S  2 


I.0204  fergt/fon's 
0 .70  Tables  and 

°-934  5  Tr“as' 


I.O989 

0.862 

°*75 

°*9433 

1.07 

Genoa 


W  E 

0.7 

I.0865 

i-l35 

0.75 

1-1363 

0.71 

I-I335 
1.2048 
0.72 


Weight.  Genoa,  grofs 
Hamburgh 
Lifbon 
Leghorn 
Norimberg 
Naples 
Paris 
Prague 
Placentia 

In  order  to  fhow  the  proportion  of  the  feveral  weights 
ufed  throughout  Europe,  we  fhall  add  a  reduction  of 
them  to  one  flandard,  viz.  the  London  pound. 

The  1 00  lb.  of  England,  Scotland,  and  Ireland  are 
equal  to 

lb.  oz. 


I 

t  69 

Rochelle 

0.8928 

Rome 

0.7874 

Rouen 

1.1089 

Seville 

0.9259 

Thouloufe 

0.8928 

Turin 

0.82 

Venice 

1.06 

Vienna 

1.23 

91  8  of  Amflerdam,  Paris,  &c, 

96  8  of  Antwerp  or  Brabant. 

88  o  of  Rouen,  the  vifeounty  weight. 

106  o  of  Lyons,  the  city  weight. 

90  9  of  Rochelle. 

107  11  of  Thouloufe  and  Upper  Languedoc. 

1 13  o  of  Marfeilles  or  Provence. 

81  7  of  Geneva. 

93  5  of  Hamburgh. 

89  7  of  Francfort,  &c. 

96  1  of  Leiplic,  &c. 

137  4  of  Genoa. 

132  11  of  Leghorn. 

1 53  1 1  of  Milan. 

152  o  of  Venice. 

154  10  of  Naples. 

97  o  of  Seville,  Cadiz,  &c. 

104  13  of  Portugal. 

96  5  of  Liege. 

1 1  2  j-  of  Ruffia. 

107  -rx  of  Sweden. 

89  4  of  Denmark. 

A  curious  weighing  machine  was  fome  time  ago  in¬ 
vented  by  M.  Hanin  of  Paris,  whereby  the  weights  of 
the  principal  countries  in  Europe,  and  the  relative  pro¬ 
portions  they  bear  to  each  other,  are  fhown  at  one  view. 
For  this  he  received  a  bounty  of  20  guineas  from  the 
Society  inflituted  at  London  for  the  encouragement  of 
Arts,  Manufactures,  and  Commerce.  The  following  is 
a  defeription  of  this  ingenious  machine. 

P^vtt  Figure  1  •  reprefents  the  back  of  the  machine,  which 
t  j  lm  being  fufpended  by  the  ring  A,  and  a  weight  hung  to 
*  the  hook  B,  the  fpring  C,  C,  C,  made  fall  by  ftrong 
ferews  at  g ,  is  drawn  downwards ;  and  the  bar  D  hav¬ 
ing  a  rack  thereon  at  e ,  turns  the  pinion  f  in  proportion 
Fig-  2.  to  the  weight  of  the  body  hanging  thereto.  Figure  2. 

(hows  the  face  of  the  machine,  on  which  is  a  number 
of  concentric  circles,  and  the  weights  of  feveral  coun¬ 
tries  of  Europe  engraved  thereon,  as  expreffed  by  the 
words  on  a  line  with  them.  In  the  centre  of  this  face 
is  a  ring  fixed  to  the  fmall  plate,  turned  by  the  pinion 
f  fhown  at  figure  1.  From  this  ring  a  hand  pro¬ 
jects,  which,  by  the  turning  of  the  pinion,  points  to 
fuch  part  of  the  circle  as  is  marked  with  the  wTeight 
hung  to  the  hook  B  5  and  thereby  fhows  what  weight  of 
any  of  the  countries  mentioned,  is  equal  to  the  pounds 
troy  of  London,  which  are  engraved  on  the  outer  circle, 
or  to  the  pounds  avoirdupois,  which  are  engraved  on  the 
fecond  circle,  and  fo  of  the  reft.  A  Aider  moves  on  the 
hand,  which  may  be  brought  to  any  of  the  circles  at 
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pleafure,  in  order  to  point  out  the  relative  "  weight  with  W< 
greater  precifion. 

Many  attempts  have  been  made  to  introduce  an  uni¬ 
formity  of  weights  and  meafures  into  the  commercial 
world  }  but  hitherto  they  have  all  failed.  The  accom- 
plifhment  of  fuch  an  undertaking  would  be  of  infinite 
advantage  to  mankind,  and  certainly  claims  the  moft 
ferious  attention  of  thofe  who  by  their  fituation  can 
alone  bring  it  about.  The  undertaking  is  indeed  dif¬ 
ficult,  but  furely  not  impoflible.  Something  of  this 
kind  has  been  attempted  and  adopted  in  France }  and, 
as  the  method  is  Ample,  and  exceedingly  well  adapted 
for  calculation,  it  furely  defer ves  to  be  imitated.  See 
Measure. 

Weight  of  Air.  See  Pneumatics,  N°  14 — 19. 

Regulation  of  WEIGHTS  and  Meafures ,  is  a  branch 
of  the  king’s  prerogative.  See  Prerogative  and  Mea¬ 
sure. 

As  weight  and  meafure  are  things  in  their  nature  ar¬ 
bitrary  and  uncertain,  it  is  therefore  expedient  that  they 
be  reduced  to  fome  fixed  rule  or  flandard  :  which  ftand*- 
ard  it  is  impoflible  to  fix  by  any  written  law  or  oral  pro¬ 
clamation  ;  for  no  man  can,  by  words  only,  give  another 
an  adequate  idea  of  a  foot  rule,  or  a  pound  weight.  It 
is  therefore  neceffary  to  have  recourfe  to  fome  vifible, 
palpable,  material  flandard  5  by  forming  a  comparifon 
with  which  all  weights  and  meafures  may  be  reduced  to 
one  uniform  fize  *,  and  the  prerogative  of  fixing  this 
flandard,  our  ancient  law  veiled  in  the  crown,  as  in 
Normandy  it  belonged  to  the  duke.  This  flandard  was 
originally  kept  at  Winchefler :  and  we  find  in  the  laws 
of  King  Edgar,  near  a  century  before  the  conquefl,  an 
injunction  that  the  one  meafure,  which  was  kept  at  Win¬ 
chefler,  fhould  be  obferved  throughout  the  realm.  Mofl 
nations  have  regulated  the  flandard  of  meafures  of  length 
by  comparifon  with  the  parts  of  the  human  body 5  as 
the  palm,  the  hand,  the  fpan,  the  foot,  the  cubit,  the  ell 
( ulna  or  arm),  the  pace,  and  the  fathom.  But  as  thefe 
are  of  different  dimenfions  in  men  of  different  propor¬ 
tions,  our  ancient  hiflorians  inform  us,  that  a  new  fland¬ 
ard  of  longitudinal  meafure  was  afeertained  by  King 
Henry  the  Firfl  \  who  commanded  that  the  ulna ,  or  an¬ 
cient  ell,  which  anfwers  to  the  modern  yard,  fhould  be 
made  of  the  exaCl  length  of  his  own  arm.  And  one 
flandard  of  meafure  of  length  being  gained,  all  others 
are  eafily  derived  from  thence  \  thofe  of  greater  length 
by  multiplying,  thofe  of  lefs  by  dividing,  that  original 
flandard.  Thus,  by  the  flatute  called  compoftio  ulna- 
rum  et  per  tic  arum,  five  yards  and  a  half  make  a  perch  •, 
and  the  yard  is  fubdivided  into  three  feet,  and  each  foot 
into  12  inches  \  which  inches  will  be  each  of  the  length 
of  three  grains  of  barley.  Superficial  meafures  are  de¬ 
rived  by  fquaring  thofe  of  length  \  and  meafures  of  ca¬ 
pacity  by  cubing  them.  The  flandard  of  weights  was 
originally  take  from  corns  of  wheat,  whence  the  lotvefl; 
denomination  of  weights  we  have  is  flill  called  a  grain  ; 

32  of  which  are  direCled,  by  the  flatute  called  compoftio 
menfurarum,  to  compofe  a  penny  weight, where  of  20  make 
an  ounce,  1  2  ounces  a  pound,  and  fo  upwards.  And  upon 
thefe  principles  the  firfl  flandards  were  made  ;  which, 
being  originally  fo  fixed  by  the  crown,  their  fubfequent 
regulations  have  been  generally  made  by  the  king  in 
parliament.  Thus,  under  King  Richard  I.  in  his  par¬ 
liament  holden  at  Wefiminfter,  A.  D.  1197,  it  was 
ordained  that  there  fhould  be  only  one  weight  and  one 

meafure 
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Weight  meafure  throughout  the  kingdom,  and  that  the  cuftody 
Well  ^ie  a^~ize>  or  ftandard  of  weights  and  meafures,  Ihould 
^  '  .  be  committed  to  certain  perfpns  in  every  city  and  bo¬ 
rough  5  from  whence  the  ancient  office  of  the  king’s 
aulnager  feems  to  have  been  derived,  whofe  duty  it  was, 
for  a  certain  fee,  to  meafure  all  cloths  made  for  fale,  till 
the  office  was  aboliffied  by  the  ftatute  nth  and  12th 
William  III.  c.  20.  In  King  John’s  time  this  ordi¬ 
nance  of  King  Richard  was  frequently  difpenfed  with  for 
money  $  which  occafioned  a  provifion  to  be  made  for 
enforcing  it,  in  the  great  charters  of  King  John  and  his 
fon.  Thefe  original  ftandards  were  called  pondtis  regie, 
and  menfura  dotnini  regis ,  and  are  dire&ed  by  a  variety  of 
fubfcquent  ftatutes  to  be  kept  in  the  exchequer  chamber, 
by  an  officer  called  the  clerk  of  the  market ,  except  the 
wine  gallon,  which  is  committed  to  the  city  of  London, 
and  kept  in  Guildhall. 

The  Scottifb  ftandards  are  diftributed  among  the  old- 
eft  boroughs.  The  elwand  is  kept  at  Edinburgh,  the 
pint  at  Stirling,  the  pound  at  Lanark,  and  the  firlot  at 
Linlithgow’. 

Various  ftatutes  have  been  enacted  for  regulating 
and  enforcing  an  uniformity  of  weights  and  meafures  ; 
and^  by  the  articles  of  union,  the  Englifh  ftandards  are 
eftabjiffied  by  law  over  all  Great  Britain.  But  the 
force  of  cuftom  is  fo  ftrong,  that  thefe  ftatutes  have  been 
ill  oblervedi  The  Scottish  ftandards  are  ftilluniverfally 
retained  for  many  purpofes }  and  likewife  a  variety  of 
local  weights  and  meafures  are  ufed  in  particular  places 
of  both  countries,  which  differ  from  the  general  ftand¬ 
ards  of  either; 

WEINMANNIA,  a  genus  of  plants  of  the  cla£s 
oBandria ,  order  monogynia ,  and  arranged  in  the  natu¬ 
ral  claffification  with  thofe  plants  the  order  of  which 
is  doubtful.  The  calyx  is  four-leaved,  the  corolla  has 
four  petals,  and  the  capfule  is  bilocular  and  biroftra- 
ted.  There  are  fix  fpecies,  none  of  which  are  natives 
of  Britain. 

WELD,  or  Wold.  See  Reseda,  Botany  Index, 
and  Dyeing. 

WELDING  heat,  in  fmithery,  a  degree  of  heat  given 
to  iron,  &c.  fufficient  to  make  the  furfaces  of  two  pieces 
incorporate  upon  being  beaten  together  with  a  hammer. 

WELL,  a  hole  under  ground,  ufually  of  a  cylindri¬ 
cal  figure,  and  walled  with  ftone  and  mortar  :  its  ufe.is 
to  colled  the  water  of  the  ftrata  around  it. 

Well,  an  apartment  formed  in  the  middle  of  a  fhip’s 
hold  to  inclofe  the  pumps,  from  the  bottom  to  the  lower 
decks.  It  is  ufed  as  a  barrier  to  preferve  thofe  machines 
from  being  damaged  by  •  the  fri&ion  or  compreffion  of 
the  materials  contained  in  the  hold,  and  particularly  to 
prevent  the  entrance  of  ballaft,  &c.  by  which  the  tubea 
would  prefently  be  chocked,  and  the  pumps  rendered 
incapable  of  fervice.  By  means  of  this  inclofure,  the  ar¬ 
tificers  may  likewife  more  readily  defeend  into  the  hold, 
in  order  to  examine  the  ftate  of  the  pumps,  and  repair 
them  as  occafion  requires. 

WELL-Room  of  a  Boaty  the  place  in  the  bottom  where 
the  water  lies  between  the  ceiling  and  the  platform  of 
the  ftern-ftieets,  whence  it  is  thrown  out  into  the  fea 
with  a  fcoop. 

Burning-WELL.  See  B UENING- Spring. 

WELL  of  a  Fiflnng-veffel ,  an  apartment  in  the  middle 
of  the  hold,  which  is  entirely  detached  from  the  reft, 
being  lined  with  lead  on  every  fide,  and  having  the  bot¬ 


tom  thereof  penetrated  with  a  competent  number  of  finall  Well 
holes  paffing  alfo  through  the  Ihip’s  floor  ;  fo  that  the  II 
falt-water  running  into  the  well  is  always  kept  as  freffi  t  ert»ria”., 
as  that  in  the  fea,  and  yet  prevented  from  communicat¬ 
ing  itfelf  to  the  other  parts  of  the  hold. 

WELL-hole,  in  building,  is  the  hole  left  in  a  floor  for 
the  ftairs  to  come  up  through. 

WELLS,  a  city  of  Somerfetlhire,  and  fee  of  a  bi- 
ffiopj  the  bifliop  of  Bath  being  alfo  that  of  Wells. — It. 
is  fuppofed  to  take  its  name  from  the  many  fprings  and 
wells  that  are  near  it.  It  is  not  very  large  j  but  is 
adorned  with  handfome  buildings,  both  public  and  pri¬ 
vate.  Its  cathedral  is  a  very  beautiful  ftru&ure,  adorn¬ 
ed  with  images  end  carved  ftone  work.  The  biffiop’s 
palace  joins  to  the  cathedral ;  and  on  the  other  fide  are 
the  houfes  for  the  prebendaries.  In  the  market  place  is 
a  fine  market  houfe,  fupported  by  pillars.  It  is  govern¬ 
ed  by  a  mayor,  and  fends  two  members  to  parliament. 

The  chief  manufa&ure  is  knit  hofe.  W.  Long.  2.  27, 

N.  Lat.  51.  12. 

WEN,  a  tumor  or  excrefcence  ariling  on  different 
parts  of  the  body,  and  containing  a  cyftus  or  bag  filled 
with  fome  peculiar  kind  of  matter.  See  Nevus,  Sur¬ 
gery  Index. 

WEREGILD,  the  price  of  homicide  ;  paid  partly  to 
the  king  for  -  the  lofs  of  a  fdbjeft,  partly  to  the  lord 
whofe  vaflal  he  was,  and  partly  to  the  next  of  kin  of  the 
perfon  (lain. 

WERST,  Wurst,  or  Verfly  a  Ruffian  meafure  equal 
to  3500  Englifh  feet.  A  degree  of  a  great  circle  of  the- 
earth  contains  about  104  werfts  and  a  half. 

WERTURIAN  or  UliALIAN  Mountains,  a  famous 
chain  of  mountains  forming  part  of  the  boundary  of  A- 
fia.  It  begins  diftinftly  (for  it  may  be  traced  interupt- 
edly  farther  fouth)  near  the  town  of  Kungur,  in  the  go¬ 
vernment  of  Kafan,  in  latitude  570  20' ;  runs  north,  and 
ends  oppofite  to  the  Waygatz  ftrait,  and  rifes  again  in 
the  ifle  of  Nova  Zemlja.  The  Ruffians  alfo  call  this 
range  Semennoi  Poias ,  or,  the  girdle- of  the  world  ;  from 
a  fuppofition  that  it  encircled  the  univerfe.  Thefe  were 
the  Riphtei  mantes  :  Pars  mundi  damnata  a  natura  re - 
rum,  et  denfa  merfa  caligir.e*  ;  of  which  only  the  fouth-  *  pfi„a 
ern  part  was  known  to  the  ancients,  and  that  fo  little  asHi/l.  Nat- 
to  give  rife  to  numberlefs  fables.  Beyond  thefe  were llb* iv* 
placed  the  happy  Hyperborei,  a  fi&ion  moft  beautifully  cap*  x** 
related-  by  Pomponius  Mela.  Moderns  have  not  been 
behind-hand  in  exaggerating  feveral  circumftances  rela¬ 
tive  to  thefe  noted  hills.  Y fbrand  Ides,  who  croffed 
them  in  his  embaffy  to  China,  afferts  that  they  are  5COO 
toifes  or  fathoms  high  j  others,  that  they  are  covered 
with  eternal  fnow.  The  laft  may  be  true  in  their  more 
northern  parts  '7  but  in  the  ufuah  paffages  over  them, 
they  are  free  from  it  three  or  four  months. 

The  heights  of  part  of  this  chain- have  been  taken  by 
M.  1’Abbe  d’Auteroche  r  who,  with  many  affurances 
of  his  accuracy,  fays,  that  the  height  of  the  mountain 
Kyria  near  Solikamlkaia,  in  latitude  6o°,  does  not  ex¬ 
ceed  471  toifes  from  the  level  of  the  fea,  or  286  from 
the  ground  on  which  it  Hands.  But,  according  to  M. 

Gmelin,  the  mountain  Pauda  is  much  higher,  being 
752  toifes  above  the  fea.  From  Peterfburgh  to  this 
chain  is  a  vaft  plain,  mixed  with  certain  elevations  or 
platforms,  like  iflands  in  the  midft  o&  an  ocean.  The 
eaftern  fide  defeends  gradually  to  a.  great  diftance  into 
the  wooded  and  moraffy  Siberia,  which  forms  an  im.- 
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'efley*  f  from  all  the  great  rivers  taking  their  rife  on  that  fide, 
fome  at  the  amazing  difiance  of  latitude  4 6°  ;  and,  af¬ 
ter  a  courfe  of  above  27  degrees,  falling  into  the  Fro¬ 
zen  ocean,  in  latitude  730  30'.  The  Yalik  alone,  which 
rifes  near  the  fouthern  part  of  the  eaftern  fide,  takes  a 
fouthern  diredlion,  and  drops  into  the  Cafpian  fea.  The 
Dwina,  the  Peczora,  and  a  few  other  rivers  in  European 
fluflia,  firew  the  inclined  plane  of  that  part.  All  of  them 
run  to  the  northern  fea  ;  but  their  courfe  is  comparatively 
fiiort.  Another  inclination  direfts  the  Dnieper  and  the  Don 
into  the  Eaxine,  and  the  vafi  Wolga  into  the  Cafpian  fea. 

WESLEY,  John,  a  very  extraordinary  character, 
and  founder  of  the  fe&  of  Methodifts,  was  the  fon  of 
the  Reverend  Samuel  Wefley,  re£lor  of  Epworth  in  the 
ifie  of  Axholme  in  Lincolnfhire,  and  was  born  in  that 
village  in  the  year  1703.  His  very  infancy  was  di- 
ftinguifhed  by  .an  extraordinary  incident  j  for  when  he 
was  only  fix  years  old,  the  parfonage-houfe  at  Epworth 
was  burnt  to  the  ground,  and  the  flames  had  fpread  with 
fuch  rapidity,  that  few  things  of  value  could  be  faved. 
His  mother,  in  a  letter  to  her  fon  Samuel  Wefley,  then 
on  the  foundation  at  Weftminfter  fchool,  thanks  God 
tha»,  no  lives  were  loft,  although  for  fome  time  they 
gave  up  Poor  Jacly,  as  jhe  expreffes  herfelf ;  for  his  fa¬ 
ther  had  twice  attempted  to  refcue  the  child,  but  was 
beaten  back  by  the  flames.  Finding  all  his  efforts  in- 
effe&ual,  he  refigned  him  to  Divine  Providence.  But 
parental  tendernefs  prevailed  over  human  fears,  and  Mr 
Wefley  once  more  attempted  to  fave  his  child.  By  fome 
means  equally  unexpe&ed  and  unaccountable,  the  boy 
got  round  to  a  window  in  the  front  of  the  houfe,  and 
was  taken  out,  by  one  man’s  leaping  on  the  fhoulders  of 
another,  and  thus  getting  within  his  reach.  Imme¬ 
diately  on  his  refcue  from  this  very  perilous  fituation,  the 
roof  fell  in.  This  extraordinary  efcape  explains  a  cer¬ 
tain  device,  in  a  punt  of  JVTr  John  Wefley,  engraved  by 
Vertue,  in  the  year  1745,  from  a  painting  by  Williams. 
It  reprefents  a  houfe  in  flames,  with  this  motto  from  the 
prophet,  “  Is  he  not  a  brand  plucked  out  of  the  burn¬ 
ing  ?”  Many  have  fuppofed  this  device  to  be  merely 
emblematical  of  his  fpiritual  deliverance  ;  but  from  this 
circumftance  it  is  apparent  that  it  has  a  primary  as  well 
as  a  fecondary  meaning  ;  it  is  real  as  well  as  allufive. 

In  the  year.  1713  he  was  entered  a  fcholar  at  the 
charter-houfe  in'  London,  where  he  continued  feven 
years  under  the  tuition  of  the  celebrated  Dr  Walker, 
and  of  the  Rev.  Andrew  Tooke  author  of  The  Pan¬ 
theon.  Being  ele&ed  to  Lincoln  college,  Oxford,  he 
became  a  fellow  of  that  college  about  the  year  1725, 
took  the  degree  of  Mafter  of  Arts  in  1726,  and  was 
joint  tutor  with  the  Rev.  Dr  Hutchins  the  reaor.  He 
difcovered  very  early  an  elegant  turn  for  poetry.  Some 
of  his  gayer  poetical  effufions  are  proofs  of  a  lively  fancy 
and  a  fine  claflical  tafte ;  and  fome  tranflations  from  the 
Latin  poets,  while  at  college,  are  allowed  to  have  great 


merit.  He  had  early  a  ftrong  impreflion,  like  Count 
Zinzendorf,.  of  his  defignation  to  fome  extraordinary 
work.  This  impreflion  received  additional  force  from 
fome  domeftic  incidents ;  all  which  his  a£Uve  fancy 
turned  to  his  own  account.  His  wonderful  prefervation, 
already  noticed,  naturally  tended  to  cherifh  the  idea  of 
his  being  defigned  by  Providence  to  accomplifh  fome 
purpofe  or  other,  that  was  out  of  the  ordinary  courfe  of 
human  events.  The  late  Rev.  Samuel  Badcock,  in  a 
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This  is  evident  letter  inferted  in  the  Bibliotheca  Topogrsphica  Britan- 
nica,  N°  XX.  fays,  “  Ihere  were  fome  firange  pheno- v 
mena  perceived  at  the  parfonage  at  Epworth,  and  fome 
uncommon  noifes  heard  there  from  time  to  time,  which 
he  was  very  curious  in  examining  into,  and  very  parti¬ 
cular  in  relating.  I  have  little  doubt  that  he  confidered 
himfelf.  the  chief  objedl  of  this  wonderful  vifitation.  In¬ 
deed  his  father’s  credulity  was  in  fome  degree  affe&ed 
by  it ;  fince  he  collefted  all  the  evidences  that  tended 
to  confirm  the  ftory,  arranged  them  with  fcrupulous  ex- 
a£lnefs,  in  a  manuscript  confi fling  of  feveral  fiieets,  and 
which  is  ftill  in  being.  I  know  not  what  became  of  the 
ghoft  of  Epworth  j  unlefs,  confidered  as  the  prelude  to 
the  noife  of  Mr  John  Wefley  made  on  a  more  ample 
ftage,  it  ceafed  to  fpeak  when  he  began  to  a£l.” 

“  The  dawn  of  Mr  Wefley’s  public  million  (conti¬ 
nues.  Mr  Badcock)  "was  clouded  with  myfiicifm  }  that 
fpecies  of  it  which  affe£ls  filence  and  folitude  j  a  certain 
inexplicable  introverfion  of  the  mind,  which  abftra&s 
the.paffions  from  all  fenfible  objeas ;  and,  as  the  French 
Quietifts  exprefs  it,  perfeaS  itfelf  by  an  abforption  of 
the  will  and  intelleft,  and  all  the  faculties,  into  the 
Deity.”  In  this  palpable  obfcure  the  excellent  Fenelon 
led  himfelf,  when  he  forfook  the  fhades  of  Pindus,  to 
wander  in  quell  of  pure  lave  with  Madam  Guyon  !  Mr 
Wefley  purfued  for  a  while  the  fame  ignis  fatuus  with 
Mr  William  Law  and  the  Ghoft  of  De  Renty.  A  ftate, 
however,  fo  torpid  and  ignoble,  ill-fuited  the  a£live  ge¬ 
nius  of  this  lingular  man.  His  elaftic  mind  gained 
ftrength  by  com.preflion  ;  thence  burfting  glorious,  he 
paffed  (as  he  himfelf  fomewhere  fays)  “  the  immenfe 
chafm,  upborne  on  an  eagle’s  wings.” 

The  reading  of  the  writings  of  this  Mr  William  Law, 
the. celebrated  author  of  Chriftian  Perfe&ion,  and  of  A 
Serious  Addrefs  to  the  Chriftian  World,  contributed 
moreover,  to  lead  Mr  John  Wefley  and  his  brother 
Charles,  with  a  few  of  their  young  fellow-ftudents,  into 
a  more  than  common  flri&nefs  of  religious  life.  They 
received  the  facrament  of  the  Lord’s  Supper  every  week  • 
obferved  all  the  falls  of  the  church  5  vifited  the  prifons  • 
rofe  at  four  in  the  morning  •  and  refrained  from  all  a- 
mufements.  From  the  exa£l  method  in  which  they  dif- 
pofed  of  every  hour,  they  acquired  the  appellation  of 
Methodifts ;  by  which  their  followers  have  been  ever 
fince  diftinguifhed. 

But  a  more,  particular  account  of  the  origin  of  this 
fe&,  we.fhall  give  from  a  celebrated  publication.  “  The 
Methodifts  (fays  the  editor  of  this  work)  form  a  very 
confiderable  clafs,  principally  of  the  lower  people  in  this 
country.  They  fprung  up  about  fifty  years  ago  at  Ox¬ 
ford,  and  were  foon  divided  into  two  parties  •  the  one 
under  the  diredlion  of  Mr  George  Whitefield,  and  the 
other  under  that  of  two  brothers,  John  and  Charles 
Wefley.  Thefe  leaders,  and,  if  wc  except  Mr  William 
Law,  founders  of  the  Methodifts,  were  educated  at  Ox¬ 
ford,  received  epifcopal  ordination,  and  always  profeffed 


Wefley. 


themfelves  advocates  for  the  articles  and  liturgy  of  the 
eftablilhed  church  •  though  they  more  commonly  prac- 
ti fed  the  diffenting  mode  of  worfhip.  But  conceiving  a 
defign  of  forming  feparate  communities,  fuperior  in 
fanftity  and  perfe&ion  to  all  other  Chriftian  churches, 
and  impreffed  to  a  very  confiderable  degree  by  a  zeal 
pf  an  extravagant  and  enthufiallic  kind,  they  became 
itinerant  preachers  ;  . and,  being  excluded  from  m oft  of 
our  churches,  exercifed  their  miniftry  in  private  houfes, 

fields, 
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Wefley.  fields,  &c.  not  only  in  Great  Britain  and  Ireland,  but 
— alfo  in  America  ;  thus  collecting  a  very  confiderable 
number  of  hearers  and  profelytes,  both  among  the  mem¬ 
bers  of  the  eftablifhed  church  and  the  diffenters.  The 
theological  fyftem  of  Mr  Whitefield  and  his  followers  is 
Calviniftic  \  that  of  Mr  Wefley  and  his  difciples  Armi- 
liian  ;  and  the  latter  maintains  the  poflibility  of  attain¬ 
ing  finlefs  perfection  in  the  prefent  ftate.  The  fubordi- 
nate  teachers  of  both  thefe  clafles  of  Methodifts  are  ge¬ 
nerally  men  of  no  liberal  education  ;  and  they  pretend  to 
derive  their  minifterial  abilities  from  fpecial  communica¬ 
tions  of  the  Spirit.  The  Metliodiils  of  both  parties,  like 
other  enthufiafts,  make  true  religion  to  confift  principal¬ 
ly  in  certain  affe&ions  and  inward  feelings  which  it  is 
impoflible  to  explain ;  but  which,  when  analyfed,  feem 
to  be  mechanical  in  their  fpring  and  operation ;  and  they 
generally  maintain,  that  Chriftians  will  be  moft  likely  to 
fucceed  in  the  purfuit  of  truth,  not  by  the  dictates  of 
reafon,  or  the  aids  of  learning,  but  by  laying  their 
minds  open  to  the  direction  and  influence  of  divine 
illumination  ;  and  their  conduCt  has  been  direCted  by 
impulfes.” 

Our  readers  will  judge  for  themfelves,  according  to 
their  various  modes  of  education,  and  to  the  different 
lights  in  which  they  may  refpeCtively  view  the  doCtrines 
of  our  common  Chriftianity,  whether  this  reprefentation 
of  the  origin  of  the  Methodifts,  and  of  their  diftinguifh- 
ing  tenets,  be  accurate  and  juft. — Not  prefuming  to  fit 
in  judgement  on  the  religious  opinions  of  any  man,  we 
(hall  only  obferve,  that  an  appellation  originally  given 
in  reproach,  has  been  gloried  in  ever  fince  by  thofe  who 
have  diftinguifhed  themfelves  as  the  followers  either  of 
Mr  Whitefield  or  of  Mr  Wefley.  “  After  the  way  call¬ 
ed  Methodifm ,  fo  worfhip  they  the  God  of  their  fathers.” 
But  the  ridicule  and  contempt  which  the  Angularity  of 
their  conduCt  produced,  both  John  and  Charles  Wefley 
were  wrell  qualified  to  bear.  They  were  not  to  be  inti¬ 
midated  by  danger,  aCluated  by  intereft,  or  deterred  by 
difgrace. 

The  boundaries  of  this  ifland  wrere  fcon  deemed  by 
Mr  Wefley  too  confined  for  a  zeal  which  difplayed  the 
piety  of  an  apoftle,  and  of  an  intrepidity  to  which  few 
miffionaries  had  been  fuperior.  In  1735  he  embarked 
for  Georgia,  one  of  our  colonies,  which  wTas  at  that  time 
in  a  ftate  of  political  infancy;  and  the  great  objeCt  of 
this  voyage  was  to  preach  the  gofpel  to  the  Indian  na¬ 
tions  in  the  vicinity  of  that  province.  He  returned  to 
England  in  1737.  Of  his  fpiritual  labours,  both  in  this 
country  and  in  America,  he  himfelf  has  given  a  very 
copious  account,  in  a  feries  of  Journals  printed  at  differ¬ 
ent  periods.  Thefe  journals  drew  upon  our  laborious 
preacher  and  his  coadjutors  fome  fevere  animadverfioirs 
from  two  right  reverend  prelates  ;  Dr  George  Laving- 
ton  bifhop  of  Exeter,  and  Dr  William  Warburton  bi¬ 
fhop  of  Gloucefter.  The  former  publifhed,  in  three 
parts,  The  Enthufiafm  of  the  Methodifts  and  Papifis 
compared ;  the  third  part  of  this  performance  contain¬ 
ing  a  perfonal  charge  of  immoral  conduCt.  Mr  Wefley, 
in  his  vindication,  publifhed  a  letter  to  his  lordfhip, 
which  produced  a  reply  from  the  latter. 

Bifhop  Warburton’s  attack  is  contained  in  his  cele¬ 
brated  treatife,  entitled  The  DoCtrine  of  Grace  :  or, 
The  Office  and  Operations  of  the  Holy  Spirit  vindicat¬ 
ed  from  the  Infults  of  Infidelity,  and  the  Ahufes  of  Fa- 
naticifm  ;  concluding  with  fome  thoughts*  humbly  of¬ 


fered  tp  the  confideration  of  the  Eftablifhed  Clergy,  Wefley. 
with  regard  to  the  Right  Method  of  defending  Reli-  ~ v"— 

gion  againft  the  Attacks  of  either  party  ;  2  vols.  fmall 
8vo,  1762.  There  is  much  acute  reafoning,  and  much 
poignant  and  fprightly  wit,  in  his  DoCtrine  of  Grace  $ 
but  there  is  too  much  levity  in  it  for  a  grave  bifhop, 
and  too  much  abufe  for  a  candid  Chriflian.  On  this 
occafion,  Mr  Wefley  publifhed  a  letter  to  the  bifhop, 
in  which,  with  great  temper  and  moderation,  as  well  as 
with  great  ingenuity  and  addrefs,  he  endeavoured  to 
fhelter  himfelf  from  his  lordfhip’s  attacks  ;  not  only  un¬ 
der  the  authority  of  the  Holy  Scriptures,  but  of  the 
church  itfelf,  as  by  law  eftablifhed. 

On  his  return  from  Georgia,  Mr  Wefley  paid  a  vifit 
to  Count  Zinzendorf,  the  celebrated  founder  of  the  feCt 
of  Moravians,  or  Hernhutters,  at  Hernhut  in  Upper 
Lufatia.  In  the  following,  year  he  appeared  again  in 
England,  and  with  his  brother  Charles,  *at  the  head  of 
the  Methodifts.  He  preached  his  firft  field-fermon  at 
Briftol,  on  the  2d  of  April  1738;  from  which  time  his 
difciples  have  continued  to  increafe.  In  1741,  a  ferious 
altercation  took  place  between  him  and  Mr  Whitefield. 

In  1744,  attempting  to  preach  at  an  inn  at  Taunton, 
he  was  regularly  filenced  by  the  magiftrates.  Although 
he  chiefly  refided  for  the  remainder  of  his  life  in  the  me¬ 
tropolis,  he  occafionally  travelled  through  every  part  of 
Great  Britain  and  Ireland,  eftablifhing  congregations  in 
each  kingdom.  In  1750  he  married  a  lady,  from  whom 
he  wras  afterwards  feparated.  By  this  lady,  who  died  in 
1781,  he  had  no  children. 

We  have  already  mentioned  Mr  Wefley  as  a  very  va¬ 
rious  and  voluminous  writer.  Divinity,  both  devotional 
and  controverfial,  biography,  hiftory,  philofophy,  poli¬ 
tics,  and  poetry,  were  all,  at  different  times,  the  fub- 
jeCb  of  his  pen  :  and,  whatever  opinion  may  be  enter¬ 
tained  of  his  theological  fentiments,  it  is  impoflible  to 
deny  him  the  merit  of  having  done  very  extenfive  good 
among  the  lower  claffes  of  people.  Fie  certainly  poffefs- 
ed  great  abilities,  and  a  fluency  which  was  well  accom¬ 
modated  to  his  hearers,  and  highly  acceptable  to  them. 

He  had  been  gradually  declining  for  three  years  before 
his  death  ;  yet  he  ftill  rofe  at  four  in  the  morning,  and 
preached,  and  travelled,  and  w7rote  as  ufual.  He  preach¬ 
ed  at  Leatherhead,  in  Surrey,  on  the  Wednefday  before 
that  event.  On  the  Friday  following,  appeared  the  firft 
fy mptoms  of  his  approaching  diffolution.  The  four  fuc- 
ceeding  days  he  fpent  in  praifing  God ;  and  he  left  this 
fcene,  in  which  his  labours  had  been  fo  extenfive  and  fo 
ufeful,  at  a  quarter  before  ten  in  the  morning  of  the  2d 
of  March  1791,  in  the  88tli  year  of  his  age.  Flis  re¬ 
mains,  after  lying  in  a  kind  of  ftate  at  his  chapel  in  the 
city-road,  dreffed  in  the  facerdotal  robes  which  he  ufu- 
ally  wore,  and  on  his  head  the  old  clerical  cap,  a  bible 
in  one  hand,  and  a  white  handkerchief  in  the  other, 
were,  agreeably  to  his  own  directions,  and  after  the 
manner  of  the  interment  of  the  late  Mr  Whitefield,  de- 
pofited  in  the  cemetry  behind  his  chapel,  on  the  morn¬ 
ing  of  the  9th  March,  amid  an  innumerable  concourfe 
of  his  friends  and  admirers  ;  many  of  whom  appeared  in 
deep  mourning  on  the  occafion.  One  Angularity  wras 
obfervable  in  the  funeral  fervice.  Inftead  of,  “  We  give 
thee  hearty  thanks,  for  that  it  hath  pleafed  thee  to  de* 
liver  this  our  brother  it  was  read  “  our  father.”  A 
fermon,  previoufly  to  the  funeral,  had  been  preached  by 
Dr  Thomas  Whitehead*  one  of  the  phyficians  to  the 
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Wefley,  London  hofpital ;  and  on  the  13th  the  different  chapels 
,  of  his  perfuafion  in  London  were  hung  with  black. 
v  It  has  been  juftly  obferved  of  Mr  Wefley,  that  his 

labours  were  principally  devoted  to  thofe  who  had  no 
inftru&or  $  to  the  highways  and  hedges  j  to  the  miners 
in  Cornwall,  and  the  coalliers  in  Kingfwood.  Thefe 
unhappy  creatures  married  and  buried  among  themfelves, 
and  often  committed  murders  with  impunity,  before  the 
Methodifts  fprung  up.  By  the  humane  and  active  en¬ 
deavours  of  Mr  Wefley  and  his  brother  Charles,  a  fenfe 
of  decency,  morals,  and  religion,  was  introduced  into 
the  lowed  claffes  of  mankind  $  the  ignorant  were  in- 
ftru&ed,  the  wretched  relieved,  and  the  abandoned  re¬ 
claimed.  His  perfonal  influence  was  greater,  perhaps, 
than  that  of  any  other  private  gentleman  in  any  coun¬ 
try. — But  the  limits  of  this  article  will  not  permit  us  to 
expatiate  further  on  the  chara&er  of  this  extraordinary 
man. 

WEST,  Gilbert,  was  the  fon  of  Dr  Weft,  preben¬ 
dary  of  Winchefter,  and  chaplain  to  King  George  I.  but 
at  1 2  years  of  age  loft  his  father.  He  ftudied  at  Win¬ 
chefter  and  Eton  fchools,  and  from  thence  was  placed 
in  Chrift-church  college,  Oxford.  His  ftudious  and  fe- 
rious  turn  inclined  him  to  take  orders ;  but  Lord  Cob- 
ham,  his  uncle,  diverted  him  from  that  purfuit,  and 
gave  him  a  cornetcy  in  his  own  regiment.  This  pro- 
feffion  he  foon  quitted,  on  account  of  an  opening  of  an¬ 
other  nature,  which  prefented  him  with  a  flattering  pro- 
fpeft  of  advancement  in  life.  A  number  of  young  gentle¬ 
men  were  to  be  ele&ed  from  the  univerfities,  and,  at  the 
expence  of  government,  were  to  be  taught  foreign  lan¬ 
guages  $  and  then  fent  to  the  fecretaries  office,  to  be  ini¬ 
tiated  into  bufmefs,  and  trained  there  for  public  fervices, 
as  envoys,  ambaffadors,  &c.  Mr  Gilbert  Weft  was  one 
of  the  few  pitched  upon  4  and  on  his  firft  introduftion 
into  that  office,  Lord  Townfend,  fecrctary  of  ftate, 
treated  him  with  Angular  marks  of  regard,  and  the 
ftrongeft  inclinations  to  ferve  him  were  teltified  from  all 
quarters.  But  his  uncle  Lord  Cobham’s  llrong  oppofi- 
tion  to  the  meafures  of  the  government,  rendered  thefe 
advantages  entirely  fruitlefs  ;  and  the  minifters  honeftly 
told  Mr  Weft,  that  he  muft  not  expeft  them  to  diftin- 
guilh  his  merit,  as  any  favours  conferred  upon  him  would 
be  imputed  as  done  to  his  uncle  Lord  Cobham.  Mr 
Weft  now  left  that  office,  and  all  his  views  of  making 
his  fortune  5  and  entering  into  marriage,  retired  to  Wick¬ 
ham  in  Kent,  where  he  lived  in  great  domeftic  comfort 
and  tranquil  happinefs.  He  was  there  vifited  by  his  va¬ 
luable  friends,  who  held  the  moft  delightful  converfe  of 
wit,  humour,  and  learning,  fupported  upon  the  prin¬ 
ciples  of  virtue,  found  realoning,  and  folid  friendftiip, 
which  rendered  the  whole  cheerful,  animating,  and  in- 
flruftive.  Mr  William  Pitt,  who  was  one  of  thofe  that 
compofed  this  happy  fociety,  becoming  paymafter,  ap¬ 
pointed  Mr  Weft  treafurer  to  Chellea-hofpital ;  and  he 
obtained  a  feat  at  the  council-board,  in  confequence  of 
a  friendftiip  contrafted  at  the  fchool  with  one  of  the 
duke  of  Devon(hire,’s  fons,  who  procured  of  his  grace 
his  being  nominated  one  of  the  clerks  extraordinary  of 
that  office.  Towards  the  latter  part  of  Mr  Weft’s  life, 
he  wholly  applied  himfelf  to  the  ftudy  of  the  Scriptures  $ 
being  extremely  anxious  to  try  his  utmoft  endeavours  to 
reconcile  the  feeming  inconfiftencies  which  gave  the 
enemies  to  revealed  religion  a  handle  to  doubt  and  dif- 
jeredit  their  authenticity.  His  obfervations  on  the  re- 
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furre&ion,  which,  it  has  been  faid,  were  written  to  con-  Weft 

firm  the  wavering  faith  of  his  great  friends  Pitt  and  H 
Lyttleton,  bear  ample  testimony  to  his  reafoning  powers  '  ja™1 
and  the  fincerity  of  his  religion  j  while  his  tranflations 
of  Pindar  lliow  him  to  have  been  an  eminent  Greek 
fcholar,  and  very  confiderable  poet.  He  had  a  mind 
replete  with  virtue,  and  was  an  honour  to  his  country  j 
but  died  at  50  years  of  age. 

West,  one  of  the  cardinal  points  of  the  horizon,  dia¬ 
metrically  oppofite  to  the  eaft  ;  and  ftrittly  defined  the 
interfeftion  of  the  prime  vertical  with  the  horizon  on 
that  fide  the  fun  fets  in. 

WESTMINSTER,  a  city  which  forms  the  weft 
part  of  the  capital  of  Britain,  but  has  a  government  di- 
ftin&  from  the  reft.  This  city  had  its  name  from  the 
fituation  of  its  abbey,  anciently  called  a  minjier ,  in  re- 
fpeft  of  that  of  St  Paul.  That  part  properly  called  the 
city  of  Weftminfter,  comprehending  the  parilhes  of  St 
John  and  St  Margaret,  was  once  an  ifland  formed  by 
the  Thames,  called  Thorney  ijland ,  from  the  thorns  with 
which  it  was  overrun  j  and  the  abbey  that  flood  in  it, 
Thorney-abbey.  The  liberties  of  Weftminfter  contain 
the  feveral  parilhes  of  St  Martin  in  the  Fields,  St 
James’s,  St  Anne,  St  Paul,  Covent- Garden,  St  Mary  le 
Strand,  St  Clement  Danes,  St  George,  Hanover  Square, 
and  the  precinft  of  the  Savoy.  The  government,  both 
of  the  city  and  liberties,  is  under  the  jurifdi&ion  of  the 
dean  and  chapter  of  Weftminfter,  in  civil  as  well  as  eccle- 
fiaftical  affairs ;  and  their  authority  extends  to  the  precinft 
of  St  Martin  le  Grand,  by  Newgate-ftreet,  and  in  fome 
towns  of  Effex,  which  are  exempted  from  the  jurifdi£lion 
of  the  bilhop  of  London  and  the  archbilhop  of  Canter¬ 
bury  $  but  the  management  of  the  civil  part  has,  ever 
fince  the  Reformation,  been  in  the  hands  of  laymen, 
elefted  from  time  to  time,  and  confirmed  by  the  dean 
and  chapter.  The  chief  of  thefe  laymen  are  the  high- 
fteward,  the  deputy-fteward,  and  the  high-bailiff,  who 
hold  their  offices  for  life.  There  are  aim  16  burgeffes 
and  their  affiftants,  put  of  which  are  elected  two  head- 
burgeffes,  one  for  the  city,  and  the  other  for  the  liber¬ 
ties.  Another  officer  is  the  high-conftable,  who  has  all 
the  other  conftables  under  his  direction. 

WESTMORELAND,  a  county  of  England,  bound¬ 
ed  on  the  north  and  north-weft  by  Cumberland  j  on  the 
fouth  and  fouth-eaft  by  Yotklhire  $  and  on  the  fouth 
and  fouth- weft  by  Lancalhire.  Its  extent  from  north- 
eaft  to  fouth,  is  40  miles,  and  its  breadth  from  the  eaft 
proje&ion  to  that  in  the  weft,  42.  It  is  generally  di¬ 
vided  into  the  baronies  of  Kendal  and  Weftmoreland  : 
the  former  is  very  mountainous,  but  the  latter  is  a  large 
champaign  country.  Thefe  are  the  only  principal  divi- 
fions  of  this  county,  which  contains  eight  market  towns, 

26  parilhes,  and  41,617  inhabitants.  It  lies  partly  in 
the  diocefe  of  Chefter,  and  partly  in  that  of  Carlifle. 

The  earl  of  Thanet  is  hereditary  fheriff  of  the  county, 

■which  fends  only  four  members  to  parliament.  The  air 
is  clear,  lharp,  and  falubrious,  the  natives  being  feldom 
troubled  with  difeafes,  and  generally  living  to  old  age. 

The  foil  is  various  j  that  on  the  mountains  is  very  bar¬ 
ren,  while  that  in  the  valleys  is  fertile,  producing  good 
corn  and  grafs,  efpecially  in  the  meadows  near  the  ri¬ 
vers.  In  the  hilly  parts  on  the  weftern  borders  it  is  ge¬ 
nerally  believed  there  are  vaft  quantities  of  copper  ore, 
and  veins  of  gold  5  fome  mines  of  copper  are  worked, 
but  moft  of  the  ore  lies  fo  deep  that  it  will  not  anfw«r 
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Weflmote-  the  expence.  This  county  yields  the  fineft  Hate,  and 
land  abundance  of  excellent  hams  are  cured  here.  The  prin- 
Wetftein  c*Pa*  r*vers  are»  the  Eden,  the  Lone,  and  the  Ken.  It 

t  y _  i  has  alfo  feveral  fine  lakes,  the  principal  of  which  is 

Winander  Mere,  or  Windermere  water.  In  the  foreft 
of  Martindale,  to  the  fouth  of  Ulls-water,  the  breed  of 
red  deer  ftill  exifts  in  a  wild  ftate. — Appleby  is  the 
county  town. 

WESTPHALIA,  formerly  a  duchy  of  Germany, 
bounded  to  the  eaft  by  the  bifhopric  of  Paderborn,  and 
the  territories  of  Waldeck  and  Heffe  ;  to  the  fouth  by 
the  counties  of  Witgenftein  and  Naffau,  and  the  duchy 
of  Berg  5  to  the  north  by  the  bifhopric  of  Munfter  and 
the  county  of  Lippe.  It  is  about  40  miles  in  length 
and  30  in  breadth.  The  lower  part  of  it  is  very  fruit¬ 
ful,  yielding  plenty  of  corn  and  cattle,  and  fome  fait 
^Pr*ngs*  The  higher  affords  iron  ore,  calamine,  lead, 
copper,  fome  filver  and  gold,  fine  woods,  cattle,  game, 
fifli,  with  a  little  corn.  The  rivers,  that  either  pafs 
through  the  duchy  or  along  its  borders,  are  the  Rahr, 
the  Lenne,  the  Bigge,  the  Dimel,  and  the  Lippe.  There 
are  28  towns  in  it,  befides  boroughs  and  cloifters.  The 
provincial  diets  are  held  at  Arenfberg.  In  the  year 
1 1 80,  the  emperor  Fred.  I.  made  a  donation  of  this 
duchy  to  the  archbifhopric  of  Cologne,  which  was  con¬ 
firmed  by  fucceeding  emperors;  and  in  1638,  the  laft 
duke  of  Arenfberg  ceded  to  it  alfo  the  county  of  Arens- 
berg. 

_  Westphalia,  one  of  the  circles  of  Germany,  an¬ 
ciently  the  people  inhabiting  between  the  Wefer  and 
the  Rhine,  were  called  Wejlphalians ;  and  .hence  that 
trad  got  the  name  of  Wefiphalia  :  but  thevcircle  of  that 
name  is  of  a  larger  extent,  being  furrounded  by  the  cir¬ 
cle  of  Burgundy,  or  the  Auflrian  Netherlands,  the  Unit¬ 
ed  Provinces,  and  the  North  fea,  with  the  circles  of  the 
Upper  and  Lower  Rhine,  and  comprifing  a  great  many 
different  dates. 

The  fummoning  princes  and  dire&ors  of  the  circle  of 
Weftphalia,  were  the  bifhops  of  Munfter,  alternately 
with  the  eleftors  of  Brandenburg  and  Palatine,  as  dukes 
of  Cleve  and  Juliers.  The  archives  belonging  to  it  were 
before  the  war  (1797)  kept  at  Duffeldorp.  Its  quota 
of  men  and  money  is  fomewhat  more  than  the  ninth  part 
of  the  whole  fum  granted  by  the  empire.  With  refpe£l 
to  religion,  it  is  partly  Proteftant  and  partly  Catholic  ; 
but  the  Proteftants  predominate,  and  are,  at  lead  the 
greater  part  of  them,  Calvinifts.  The  air  of  this  coun- 
try  is  not  reckoned  very  wholefome,  and  towards  the 
north  is  extremely  cold  in  winter.  The  foil  in  general 
is  marfhy  and  barren  ;  yet  there  is  fome  good  corn  and 
pafture  land  ;  but  the  fruit  is  chiefly  ufed  to  feed  hogs  ; 
and  hence  it  is  that  their  bacon  and  hams  are  fo  much 
valued  and  admired. 

Weftphalia  now  forms  one  of  the  kingdoms  eftablifh- 
ed  by  Bonaparte. 

WESTRING  I  A,  a  genus  of  plants,  formed  from 
cunila  fruticofa,  which  was  difeovered  by  Dr  Solander 
in  New  Holland.  Dr  Smith  deferibes  it  as  approaching 
nearer  to  rofemary,  and  plac&s  it  after  teucrium  in  the 
clafs  didynamia. 

WET-COUCH,  Coming-lieap ,  a  term  ufed  by  the  malt- 
fters  for  one  of  the  principal  articles  of  malt-making. 
See  Brewing,  N°  4. 

WEI  STEIN,  John  James,  a  learned  German  di¬ 
vine,  was  born  at  Bafil  in  1693.  On  his  admiflion  to 
Vol.  XX.  Part  II. 


the  miniftry,  he  maintained  a  thefts  De  varus  Novi  Te -  Wetfteftx 
Jlamenti  LeBionibus  ;  in  which  he  (bowed  that  the  great  , 
variety  of  readings  of  the  New  Teftament  afford  no  ar-  ar^n‘ 
gument  againft  the  authenticity  of  the  text.  He  had  made 
thefe  various  readings  the  object  of  his  attention  ;  and 
travelled  into  foreign  countries  to  examine  all  the  MSS. 
he  could  come  at.  In  1730,  he  publiftied  Prolegomena 
ad  Novi  lejlamenti  Grccci  editionem  occur atijfimam, 

Some  divines,  dreading  his  unfettling  the  prefent  text, 
procured  a  decree  of  the  fenate  of  Baftl  againft  his  un¬ 
dertaking,  and  even  got  him  prohibited  from  officiating 
in  the  miniftry  ;  on  which  he  went  to  Amfterdam, 
where  the  Remonftrants  named  him  to  fucceed  the  fa¬ 
mous  Le  Clerc,  then  fuperannuated,  as  profeffor  of  phi- 
lofophy  and  hiftory.  At  laft  he  publiftied  his  edition  of 
the  New  Teftament,  in  2  vols.  folio,  1752;  in  which  he 
left  the  text  as  he  found  it,  placing  the  various  readings, 
with  a  critical  commentary,  underneath  ;  fubjoining  two 
epiftles  of  Clemens  Romanus,  till  then  unknown  to  the 
learned,  but  difeovered  by  him  in  a  Syriac  MS.  of  the 
New  Teftament.  He  alfo  publiftied  fome  fmall  works; 
and  is  faid  to  have  been  not  only  an  univerfal  fcholar, 
but  to  have  abounded  in  good  and  amiable  qualities.  He 
died  at  Amfterdam  in  1754. 

WETTER  AVI  A,  the  fouthem  divifton  of  the  land- 
gravate  of  Heffe  in  Germany,  lying  along  the  northern 
bank  of  the  river  Maine,  and  comprehending  the  coun¬ 
ties  of  Hanau  and  Naffau. 

WEXFORD,  a  county  of  Ireland,  in  the  province 
of  Munfter,  38  miles  in  length,  and  24  in  breadth; 
bounded  on  the  north  by  Wicklow,  on  the  eaft  by  St 
George’s  channel,  on  the  fouth  by  the  Atlantic  ocean, 
on  the  weft  by  Waterford  and  Kilkenny,  and  on  the 
north  by  Catherlough.  It  contains  109  parifhes,  and 
formerly  fent  18  members  to  the  Irifti  parliament.  It 
is  a  fruitful  country  in  corn  and  grafs  ;  and  the  princi¬ 
pal  town  is  of  the  fame  name. 

Wexford,  a  fea-port  of  Ireland,  capital  of  a  county 
of  the  fame  name.  It  was  once  reckoned  the  chief  city 
in  Ireland,  being  the  firft  colony  of  the  Englifh,  and  is 
ftill  a  large  handfome  town,  with  a  very  commodious 
harbour  at  the  mouth  of  the  river  Slana,  on  a  bay  of  St 
George’s  channel,  63  miles  fouth  of  Dublin.  W.  Long. 

6.  3.  N.  Lat.  52.  18. 

WHALE.  See  Bal^ena  and  Physeter,  CETO¬ 
LOGY  Index . 

Whale,  one  of  the  conftellatlons.  See  Astronomy. 
WHALE-Bone .  For  its  natural  hiftory,  fee  Cetology 
Index . 

A  patent  was  granted  in  O&ober  1806  to  Robert 
Bowman  of  Leith,  in  Scotland,  for  making  hats,  caps, 
and  bonnets  for  men  and  women,  of  whalebone;  harps 
for  hatping  or  cleanfing  corn  or  grain  ;  and  alfo  the  bot¬ 
toms  of  fteves  and  riddles,  and  girths  for  horfes  5  and 
alfo  a  cloth  or  webbing  for  making  into  hats,  caps,  &c.; 
and  for  the  backs  and  feats  of  chairs  and  fofas,  gigs, 
coaches,  and  other  fimilar  carriages  ;  and  the  bottoms  of 
beds  ;  as  alfo  re^ds  for  weavers. 

Whale Wijhery,  See  Cetology. 

WHARF,  a  fpace  on  the  banks  of  a  haven,  creek, 
or  Lithe,  provided  for  the  convenient  loading  and  un¬ 
loading  of  veffels. 

WHARTON,  Philip  duke  of,  a  nobleman  of  the 
moft  brilliant  parts,  but  of  the  moft  whimlical,  extrava¬ 
gant,  and  inconfiftent  turn  of  mind,  was  educated  by  his 
4  T  father’s 
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father’s  exprefs  order  at  home.  He  very  early  married 
a  young  lady,  the  daughter  of  Major-General  Holmes, 
which  difappointed  his  father’s  views  of  difpofing  of  him 
in  fuch  a  marriage  as  would  have  been  a  confiderable 
addition  to  the  fortune  and  grandeur  of  his  illuftrious 
family  ;  yet  that  amiable  lady  deferved  infinitely  more 
felicity  than  fhe  met  with  by  this  alliance.  This  pre¬ 
cipitate  marriage  is  thought  to  have  haftened  the  death 
of  his  father  ;  after  which  the  duke,  being  free  from  pa¬ 
ternal  reftiaints,  plunged  into  thofe  exceifes  which  ren¬ 
dered  him,  as  Pope  expreffes  it, 

“  A  tyrant  to  the  wife  his  heart  approv’d 

“  A  rebel  to  the  very  king  he  lov’d.” 

In  the  beginning  of  the  year  1716,  he  began  his  tra¬ 
vels  ,  and  as  he  was  defigned  to  be  inftruCted  in  the 
ftricteit  Whig  principles,  Geneva  was  thought  a  proper 
place  for  his  refidence,  He  firth  paiTed  through  Holland, 
and  vifited  feveral  courts  of  Germany  j  and  being  arriv¬ 
ed  at  Geneva,  conceived  fuch  a  difgult  againft  his  go¬ 
vernor,  that  he  left  him,  and  fet  out  port  for  Lyons, 
where  he  wrote  a  letter  to  the  chevalier  de  St  George, 
who  then  refided  at  Avignon,  and  prefented  him  a  very 
fine  ftout  horfe  5  which  the  chevalier  no  fooner  received 
than  he  fent  a  man  of  quality  to  him,  who  took  him  pri¬ 
vately  to  his  court,  where  he  was  entertained  with  the 
greateft  marks  of  efteem,  and  had  the  title  of  duke  of 
Northumberland  conferred  upon  him.  He,  however, 
remained  there  but  one  day,  and  then  returned  pod  to 
Lyons,  whence  he  fet  out  for  Paris.  He  likewife  paid 
a  vifit  to  the  confort  of  James  II.  who  then  refided  at 
St  Germains,  to  whom  he  alfo  paid  his  court.  During 
his  flay  at  Paris,  his  winning  addrefs  and  abilities  gain¬ 
ed  him  the  efteem  and  admiration. of  all  the  Britilh  fub- 
je£!s  of  rank  of  both  parties. 

About  the  latter  end  of  December  1716,  he  arrived 
in  England,  whence  he  foon  after  fet  out  for  Ireland, 
where,  though  under  age,  he  was  allowed  the  honour 
to  take  his  feat  in  the  houfe  of  peers,  and  immediately 
diftinguifhed  himfelf,  notwithftanding  his  former  con- 
duff,  as  a  violent  partizan  for  the  miniftry  }  in  confe- 
quence  of  which  zeal  the  king  created  him  a  duke.  He 
no  fooner  came  of  age  than  he  was  introduced  to  the 
houfe  of  lords  in  England  with  the  fame  blaze  of  repu¬ 
tation.  In  a  little  time  he  oppofed  the  court,  and  ap¬ 
peared  one  of  the  moll  vigorous  in  defence  pf  the  bilhop 
of  Rochefler  ;  and  foon  alter  printed  his  thoughts  twice 
a-week,  in  a  paper  called  the  True  Briton ,  feveral  thou- 
fands  of  which  were  circulated. 

The  duke’s  boundlefs  profufion  had  by  this  time  fo 
burdened  his  eftate,  that  by  a  decree  of  Chancery  it  ivas 
veiled  in  the  hands  of  truftees  for  the  payment  of  his 
debts,  allowing  him  a  provifion  of  1200I.  per  annum  for 
his  fubfiftence.  This  being  infufficient  to  fupport  his 
title  with  fuitable  dignity,  he  went  abroad  and  ilione  to 
great  advantage,  with  refpeff  to  his  perfonal  charaffer, 
at  the  imperial  court.  From  thence  he  made  a  tour  to 
Spain  :  the  Englilh  minifter  was  alarmed  at  his  arrival, 
fearing  that  his  grace  was  received  in  the  character  of 
an  ambaffador  :  upon  which  the  duke  received  a  fum- 
mons  under  the  privy-feal  to  return  home  }  but  inftead 
of  obeying  it,  he  endeavoured  to  inflame  the  Spanifh 
Court  againft  that  of  Great  Britain,  for  exercifing  an  a£t 
of  power,  as  he  calls  it,  within  the  jurifdi&ion  of  his 
Catholic  majefty.  He  then  afted  openly  in  the  fervice 
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of  the  Pretender,  and  was  received  at  his  court  with  the  Wharto*. 
greatefl  marks  of  favour. 

While  his  grace  was  thus  employed,  his  neglected 
duchefs  died  in  England  on  the  14th  of  April  1726, 
without  iflue.  Soon  after  the  duke  fell  violently  in  love 
with  M.  Oberne,  one  of  the  maids  of  honour  to  the 
queen  of  Spain,  the  daughter  of  an  Irifh  colonel,  whofe 
fortune  chiefiy^confifted  in  her  perfonal  accomplifhments. 

All  his  friends,  and  particularly  the  queen  of  Spain,  op¬ 
pofed  the  match  5  but  he  falling  into  a  lingering  fever, 
occafioned  by  his  difappointment,  the  queen  gave  her 
confent,  and  they  were  foon  after  married.  He  then 
fpent  fome  time  at  Rome,  where  he  accepted  of  a  blue 
garter,  aftumed  the  title  of  duke  of  Northumberland, 
and  for  a  while  enjoyed  the  confidence  of  the  exiled 
prince.  But  not  always  keeping  within  the  bounds  of 
Italian  gravity,  it  became  necelfary  for  him  to  remove 
from  hence  \  when,  going  by  lea  to  Barcelona,  he  wrote 
a  letter  to  the  king  of  Spain  acquainting  him  that  he 
would  afiift  at  the  fiege  of  Gibraltar  as  a  volunteer. 

Soon  after  he  w^rote  to  the  chevalier  de  St  George,  ex¬ 
prefling  a  defire  to  vifit  his  court  y  but  the  chevalier  ad- 
vifed  him  to  draw  near  to  England. 

The  duke  feemed  refolved  to  follow*  his  advice  ;  and 
fetting  out  with  his  duchefs,  arrived  in  Paris  in  May 
1728,  whence  he  foon  after  proceeded  to  Rouen,  where 
he  took  up  his  refidence  *,  and  was  fo  far  from  making 
any  conceflion  to  the  government  of  England,  that  he 
did  not  give  himfelf  the  leaft  trouble  about  his  eflate,  or 
any  other  concern  there  ;  though,  on  his  arrival  at 
Rouen,  he  had  only  about  600I.  in  his  pofieflion,  and  a 
bill  of  indf&ment  was  preferred  againft  him  in  England 
for  high-treafon.  Soon  after  the  chevalier  fent  him 
2000I.  which  he  fquandered  away  in  a  courfe  of  extra¬ 
vagance  y  when,  to  fave  the  charges  of  travelling  by 
land,  he  went  from  Orleans  to  Nantz  by  water,  and 
flaid  there  till  he  got  a  remittance  from  Paris,  which 
was  fquandered  almoft  as  foon  as  received.  At  Nantz 
he  was  joined  by  his  ragged  fervants,  and  from  hence 
took  {hipping  with  them  for  Bilboa,  when  the  queen  of 
Spain  took  the  duchefs  to  attend  her  perfon.  About 
the  beginning  of  the  year  1731,  the  duke,  who  com¬ 
manded  a  regiment,  was  at  Lerida,  but  declined  fo-  fall 
that  he  could  not  move  without  afliftance  yet  when 
free  from  pain  did  not  lofe  his  gaiety.  He,  however, 
received  benefit  from  fome  mineral  waters  in  Catalonia } 
but  foon  after  relapfed  at  a  fmall  village,  where  he  was 
utterly  deftitute  of  all  the  neceflaries  of  life,  till  fome 
charitable  fathers  of  a  Bernardine  convent  removed  him 
to  their  houfe,  and  gave  him  all  the  relief  in  their  power. 

Under  their  hofpitable  roof  he  languifhed  a  week,  and 
then  died,  without  one  friend  or  acquaintance  to  clofe 
his  eyes  •,  and  his  funeral  was  performed  in  the  fame 
manner  in  which  the  fathers  inter  thofe  of  their  own 
fraternity. 

Thus  died  Philip  duke  of  Wharton,  44  who,  like 
Buckingham  and  Rochefter  (fays  Mr  Walpole),  com¬ 
forted  all  the  grave  and  dull,  by  throwing  away  the 
brighteft  profufion  of  parts  on  witty  fooleries,  debauch¬ 
eries,  and  ferapes,  which  mix  graces  with  a  great  cha¬ 
racter,  but  never  can  compofe  one. 

“  With  attachment  to  no  party,  though  with  talents 
to  govern  any  party,  this  lively  man  changed  the  free 
air  of  Weftmlnfter  for  the  gloom  of  the  Efcurial,  the 
profpeCl  of  King  G.eorge’s  garter  for  the  Pretender’s 

and 
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Wmuton,  and  with  indifference  to  all  religion,  the  frolic  lord  who 
^  W  heat.  ]lacj  vvrjtten  «  ballad  on  the  archbilhop  of  Canterbury, 
died  in  the  h?oit  of  a  capuchin.  It  is  difficult  to  give 
an  account  bf  the  works  of  a  man  whofe  library  was  a 
tavern,  andfwomen  of  pleafiire  his  mufes,  A  thoufand 
fallies  of  Jrds  imagination  may  have  been  loff.  There 
are  only  two  volumes  in  8vo,  called  his  Life  and  Writ¬ 
ings*  Thefe  contain  nothing  of  the  latter,  but  74 
numbers  of  the  True  Briton,  and  his  fpeech  in  defence 
of  the  biffiop  of  Rochefter.  His  other  works  are  the 
ballads  above  mentioned  ;  the  Drinking  Match  at 
Eden-hall,  in  imitation  of  the  Chevy  Chace,  printed  in 
a  mifcellany  called  Whartoniana ;  and  a  parody  of  a 
fong  fung  at  the  opera- houfe  by  Mrs  Tofts.  His  lord* 
Ihip  alfo  began  a  play  on  the  ftory  of  the  queen  of 
Scots.” 

WHEAT.  See  Triticum,  Botany  Index  ;  and 
for  the  culture  of  wheat,  fee  Agriculture  Index . 

The  three  principal  kinds  of  bad  wheat  are,  the 
blighted ,  the  fmutty ,  and  the  worm-eaten.  Blighted 
•wheat  is  that  of  which  the  ftalk  is  a  little  twilled  and 
rickety,  the  blade,  being  of  a  bluiffi  green  and  curled  up, 
the  grain  alfo  is  green  and  tubercled  :  fmutty  wheat 
appears  as  if  great  part  of  the  ear  had  been  burnt,  fome 
fro  all  parts  only  being  free,  and,  in  particular,  the  ftem 
that  riles  in  the  centre  of  the  ear,  round  which  the  grain 
is  ranged  :  worm-eaten  or  rotten  wheat  is  corrupted 
without  lofing  much  of  its  natural  form,  or  external  ap* 
pearance ;  the  hulk  is  filled  with  a  greafy  black  pow- 
priae  D-r  <*er,  tliat  is  infufferably  fetid.  It  appeared,  from  the 
fJrtationbyex Pfriments  of  M.  Tibet,  that  there  was  a  kind  ofin- 
'  the  Acade -  fe&ious  quality  in  all  thofe  kinds  of  wheat  :  fo  that  if 
myofBour*  found  wheat  was  fprinkled  with  the  flour  of  fmutty  or 
dtaUx.  rotten  wheat,  the  crop  produced  wTould  be  rotten  or 
fmutty*  It  appeared  alfo,  that  among  the  grain  which 
was  produced  from  ground  manured  with  the  ffraw  of 
diftempered  wheat,  there  was  a  much  greater  proportion 
of  diffempered  wheat  than  in  that  produced  from  ground 
manured  with  the  ffraw  of  good  wheat :  the  great  fecret 
then  was  to  deftroy  the  principle  of  this  contagion  in 
the  wheat  that  was  put  into  the  ground;  and  M.  Tibet 
found,  as  the  refult  of  a  great  number  of  experiments, 
that  if  the  grain,  before  it  is  fowed,  be  -well  moiftened 
with  a  folution  of  fea-falt,  or  nitre,  in  common  water, 
none  of  the  enfuing  crop  will  be  fmutty,  or  otherwife 
defe&ive,  either  in  kind  or  quality  ;  not  only  fuppofing 
the  grain  that  is  fowed  to  be  found,  and  the  foil  to  be 
good,  but  even  fuppofing  the  grain  to  be  ffrewed  with 
the  flour  of  fmutty  wheat,  and  the  ground  manured  with 
bad  ffrau\ 

The  following  receipt  for  preventing  fmutty  wheat 
was  publifhed  in  1769  by  order  of  the  Society  for  the 
Encouragement  of  Arts  :  they  received  it  from  Mr 
John  Reynolds  of  Adilham  in  Kent. 

A  tub  is  to  be  procured  that  has  a  hole  at  bottom,  in 
which  a  ftaff  and  tap-hofe  is  to  be  fixed  over  a  whifp  of 
ffraw,  to  prevent  any  fmall  pieces  of  lime  paffing  (as  in 
the  brewing  way)  ;  this  done,  w4  put  70  gallons  of  wa- 
ter,  then  a  corn  buffiel  heap-full  of  ffone-lime,  unflaked, 
ffirring  it  well  till  the  whole  is  diffolved  or  mixed,  let¬ 
ting  it  ffand  about  30  hours,  and  then  run  it  off  into 
another  tub  as  clear  as  we  can  (as  pra&ifed  in  beer) : 
this  generally  produces  a  hogihead  of  good  ffrong  lime- 
water  ;  then  add  three  pecks  of  fait,  42  pounds,  which, 
with  a  little  ffirring,  will  foon  diffolve;  thus  we  have 
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a  proper  pickle  for  the  purpofe  of  brining  and  liming  our  Wk-eaf, 
feed- wheat  without  any  manner  of  obffacle,  which  is  ^keel- 
more  than  can  be  faid  in  doing  it  the  common  way,  and  tcarr^esk 
greatly  facilitates  the  drilling.  V 

Herein  we  Iteep  the  wheat  in  a  broad-bottomed  bafket 
of  about  24  inches  diameter,  and  20  inches  deep  (for 
large  fowing,  made  on  purpofe),  running  in  the  grain  gra¬ 
dually  in  fmall  quantities  from  10  to  12  gallons  up  to  16 
gallons,  ffirring  the  fame.  What  floats,  we  fkim  off  with 
a  ffrainer,  and  is  not  to  be  Town  :  then  draw  up  the  bafket 
to  drain  over  the  pickle,  for  a  few  minutes  ;  all  which 
may  be  performed  within  half  an  hour,  fufficiently 
pickled;  and  fo  proceed  as  before.  This  done,  the 
wheat  will  be  fit  for  fowing  in  24  hours,  if  required ; 
but  if  defigned  for  drilling,  two  hours  pickled  will  be 
found  beff  ;  and  if  prepared  four  or  five  days  before¬ 
hand,  in  either  cafe  it  makes  no  difference  at  all ;  but 
fliould  the  feed  be  clammy,  and  flick  to  the  notches  in 
the  drill-box,  more  lime  muff  be  added  to  the  lime-wa¬ 
ter  ;  here  the  mafter  muff  ufe  his  diferetion,  as  the  cafe 
requires ;  for  fome  lime  has  much  more  drying  or 
affringent  qualities  in  it  than  others.  If  fea-water  can 
be  obtained  conveniently,  much  lefs  fait  will  fufEce,  but 
fome  will  be  found  neceffary  even  then,  otherwife  the 
light  grains  will  not  float,  a  thing  of  more  confequencc 
than  is  generally  imagined,  and  it  ought  to  be  ikimmed 
off  and  thrown  afide  for  poultry  &c. 

WHEEL,  in  Mechanics ,  a  Ample  machine,  confid¬ 
ing  of  a  round  piece  of  wood,  metal,  or  other  matter, 
which  revolves  on  its  axis.  See  Mechanics. 

WHEEL-Carriages .  See  Mechanics  for  an  account 
of  the  general  principles. 

No  kind  of  wTheel-carriages  are  of  more  importance 
to  a  commercial  and  manufadluring  country  than  ffage 
coaches ;  and  perhaps  in  no  kingdom  of  Europe  has  the 
fyffem  of  travelling  in  public  vehicles  been  carried  to 
greater  perfe&ion,  as  to  comfort  and  fpeed,  than  in  Bri¬ 
tain.  The  danger,  however,  of  travelling  by  thefe 
coaches  makes  ccnfiderable  deduction  from  their  accom¬ 
modation  otherwife  :  it  is  but  too  well  known  that  this 
mode  of  travelling  is  liable  to  frequent  and  ferious  acci¬ 
dents.  Every  attempt  therefore  that  promifes  to  be  ufe- 
ful  in  diminifhing  fuch  danger  fliould  have  all  poflible 
publicity.  With  this  view  we  are  much  gratified  in 
having  an  opportunity  of  laying  before  our  readers  the 
following  account  of  an  invention  to  render  ftage 
coaches  more  fecure  from  danger,  obligingly  tranfmitted 
to  us  by  the  inventor,  the  reverend  William  Milton  of 
Heckfield,  Hants.  I1  or  this  invention  that  gentleman 
has  obtained  a  patent. 

The  danger  of  ftage  coaches  arifes  fometimes  from 
overturning, '  and  fometimes  from  breaking  down.  The 
overturn  is,  in  general,  occafioned  either  by  taking  two 
fide- wheels  into  too  deep  a  hole  or  ditch,  or  over  too 
high  a  bank ;  or,  fecondly,  by  running  down  more 
quickly  than  the  carriage  is  calculated  to  do,  from  the 
top  to  the  Tides  of  a  rounded  road  ;  or,  laftly,  by  turn¬ 
ing  a  fharp  comer  with  too  great  velocity.  In  the  two 
firft  cafes  the  danger  arifes  from  the  centre  of  gravity  of 
the  total  coach  and  load  being  placed  too  high ;  and  in 
the  laft  inftance,  of  turning  the  fharp  corner,  from  the 
fame  centre  (but  which  we  muff  now  confider  as  the 
centre  of  the  vis  inertief)  being  alfo  placed  too  high. 

The  danger  in  the  two  firft  cafes  growrs  often  out  of  the 
very  circumflances  of  the  road,  and  meets  every  one’s 
4  T  2  comprehenfion  ; 
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eomprehenfion  :  the  laft,  which  is  lefs  obvious,  is  gene- 
damages.  ^  taiiy  owing  to  the  mere  will  of  the  driver  ;  and  the  bet¬ 
ter  the  road,  the  more  is  he  tempted,  without  any  inten¬ 
tion,  to  go  on  to  produce  it :  it  requires  therefore  to  be 
more  generally  underftood  than  it  is.  It  may  be  thus 
explained  : — A  carriage  is  going  along  a  ftraight  level 
road  at  the  rate  of  nine  miles  an  hour :  then,  though 
you  imagine  the  horfes  or  pulling  power  to  be  in  an  in- 
flan  t  withdrawn,  yet  will  the  carriage  continue  its  mo¬ 
tion  for  ten,  fifteen,  or  more  yards,  and  at  firft  with  the 
fame  velocity,  and  in  the  fame  Jlraight  line ,  in  confe- 
quence  of  the  acquired  motion.  Suppofing,  now,  the 
coach  with  its  four  horfes  going  the  nine  miles  an  hour 
along  a  fine  level  road,  but  which  has  a  fharp  and fud- 
den  corner  to  turn; — the  coachman  knows  it,  and  wilhes 
to  keep  his  velocity;  the  horfes  are  aware  of  both — 
and  by  the  animal  dexterity  with  which  they  are  gifted, 
contrive  to  make  the  turn  without  remitting  any  thing  of 
their  fpeed.  Not fo  the  coach  which  follows  them;  that  has 
a  tendency  to  perfevere  in  its  fraight  line  ;  and  the  cen¬ 
tre  of  its  effort  to  do  fo  is  the  centre  of  its  vis  inertice, 
the  very  centre  of  its  gravity.  If  this  centre  be  low ,  the 
turn  ef  the  corner  may  be  made  with  no  other  incon¬ 
venience  than  a  Ihort  awkward  Hide  of  the  hind  wheels, 
onward  in  the  original  direBion  ;  whereas,  if  it  be  high , 
there  will  be  no  Hide,  but  the  coach  will  be  overturned, 
and  overturned  nearly  at  that  point  where  its  broadfide 
is  at  rectangles  to  the  ftraight  line  of  road  it  has  been 
thus  forced  to  quit :  for  at  that  point  the  bafe  againft 
fuch  an  overturn  will  be  the  moft  difadvantageous,  and 
the  check  to  the  onward  motion  the  greateft.  The 
remedy  offered  againft  all  thefe  caufes  of  the  overturn , 
(whether  by  a  ditch ,  bank,  rounded  road,  or  fharp  corn- 
erf  is  to  bring  down  this  centre,  by  placing  as  much  of 
the  luggage  as  poftible  in  a  luggage-box,  below  the  body 
of  the  carriage  ;  the  body  not  being  higher  than  ufual. 

From  the  overturn,  we  pafs  to  the  confideration  of 
the  breaking-down ;  this  we  muft  reckon  on  happen¬ 
ing  as  often  in  thefe  patent  ftage  coaches  as  in  others. 
Wheels  will  come  off  or  fail,  or  axles  will  break,  in  fu¬ 
ture,  as  they  have  done  heretofore;  but  againft  the  dif- 
aftrous  and  fatal  confequences  of  fuch  accidents  the  re¬ 
medy  offered  may  be  thus  defcribed — On  each  fide  of 
the  luggage-box,  with  their  periphery  below  its  floor, 
and  each  as  near  as  m3y  be  requifite  to  its  refpeftive 
eBive  wheel,  there  is  placed  a  fmall  frong  idle  wheel, 
ready  in  cafe  of  breaking  down,  on  either  Jide,  to  catch 
the  falling  carriage,  and  infantly  to  continue  its  previous 
velocity,  till  the  coachman  can  pull  up  his  horfes,  thereby 
preventing  that  fudden  fop  to  rapid  motion ,  which  at 
prelent  conftantly  attends  the  breaking-down ;  and 
which  has  fo  frequently  proved  fatal  to  the  coachman 
and  outfide  paffengers.  In  cafe  a  fore-wheel  comes 
off,  each  end  of  the  fore-carriage  has  its  idle  wheel. 
By  this  proviflon  we  ftiall  be,  to  all  ejfeB  of  fafety,  con¬ 
tinually  travelling  with  two  carriages  under  us.  The 
bottom  of  this  luggage-box  is  meant  to  be  about  four¬ 
teen  inches  from  the  ground  ;  and  the  idle  wheels  feven, 
fix,  or  five  ;  but  if  at  a  ftill  lefs  diftance,  little  inconve¬ 
nience  would  refult;  for  when  either  of  them  takes 
over  an  obftacle  in  the  road,  it  inftantly,  and  during 
the  need,  difcharges  its  refpedlive  aBive  wheel  from  the 
ground,  and  works  in  its  ftead.  If  thefe  two  principles 
of  fafety  w  ere  applied  to  the  defcription  of  the  feveral 
ftage-coach  accidents  we  meet  with,  there  is  no  doubt 


but  a  general  convi&ion  would  arife,  that  the  fafety  by  Wheel- 
thefe  modes  is  (in  vehicles  of  all  kindsj,  perhaps  as  carnages 
great  as  can  coriff  with  rapid  loco-motim ;  and  that,  -  Wheeler 
fooner  or  latter,  legifative  authority,  in  ic<fne  lhape  or 
other,  may  judge  it  neceffary  to  interpofe,v  for  the  pur- 
pofe  of  controlling  a  prejudice  againft  the  form  ejfen- 
tial  to  this  mode  of  fafety.  The  trial  and  proof  which 
thefe  principles  have  been  brought  to,  have  not  only 
been  by  public  exhibition,  and  with  preparation  ;  but 
in  all  the  fuddennefs,  alfo,  of  aBual  heavy  work :  and  the 
refult  in  both  cafes  has  been  fo  exaftly  the  fame,  as  to 
give  continual  ajfurance  of  the  full  effect  of  the  remedy, 
as  often  as  the  cafualties  of  the  road  fhall  bring  it  into 
aftion. 

The  aim  in  the  arrangement  of  this  coach  of  fafety, 
has  been  to  bring  down  the  load,  and  confequently  the 
center  of  gravity,  as  low  as  poflible  :  this  is  thought  to 
make  the  coach  .  look  heavy ;  and  this  word,  by  the 
.  ready  operation  of  a  prejudice,  has  been  transferred  to 
its  going ;  and  one  fpecific  reafon  added  withal,  that, 
becaufe  the  load  is  low ,  the  draught  muf  be  heavy. 

This  point,  however,  has,  in  the  prefence  of  10  or  12 
competent  perfons,*  been  brought  to  the  moft  decifive 
proof*,  and  it  comes  out,  that  it  is  as  indifferent  to 
draught,  as  it  is  material  to  danger  or  fafety,  whether 
a  ton  be  placed  on  the  roof  of  a  coach,  or  a  ton  on  the 
floor  of  the  patent  luggage-box,  about  15  or  16  inches 
from  the  ground. 

It  has  been  alked,  “  What  would  this  coach  do  in 
fnow  The  queftion  has  been  thus  anfwered  by  the 
refult  of  a<5lual  work  ;  for  the  patent  coach,  after  being 
detained  on  the  road  with  feveral  other  coaches,  by  a 
fudden  fall  of  fnow,  when  at  laft  they  ftarted  together, 
came  in  fx  or  feven  hours  before  any  of  them.  They 
were  bound  in  prudence,  to  go  cautioufly  along  the 
ground,  whofe  unevennefs  was  invifible  ;  while  the  pa¬ 
tent  coach  dalhed  along  it  with  all  the  confidence  and 
fafety  of  a  poft-chaife.  See  Plate  DLXXVII. 

Wheel- Animal.  See  Animalcule,  N°  16 — 23. 

Wheel,  Perfan.  See  Agriculture. 

Wheel ,  Potter's  See  Porcelain. 

Wheel  is  alfo  the  name  of  a  kind  of  punilhment  to 
which  great  criminals  are  put  in  divers  countries.  In 
fome,  affaflins,  parricides,  and  robbers  on  the  highway, 
are  faid  to  be  condemned  to  the  wheel,  when  they  are 
to  have  their  bones  firft  broken  with  an  iron  bar  on  a 
fcaffold,  and  then  to  be  expofed,  and  left  to  expire  on 
the  circumference  of  a  wheel.  In  Germany  they  break 
their  bones  on  the  wheel  itfelf. — Of  this  cruel  punilh¬ 
ment,  it  is  not  certain  who  was  the  inventor  :  it  was. 
firft  ufed  in  Germany,  and  was,  indeed,  but  rarely  prac- 
tifed  anywhere  elfe,  till  the  time  of  Francis  I.  of  France  ; 
who,  by  an  edift  of  the  year  1534,  appointed  it  to  be 
infli&ed  on  robbers  on  the  highway. 

WHEELER,  Sir  George,  a  learned  traveller  and 
divine,  was  the  fon  of  Colonel  Wheeler  of  Charing  in 
Kent,  and  was  born  in  1650  at  Breda,  where  his  pa¬ 
rents  as  royalifts  were  then  in  exile.  Fie  travelled 
through  various  parts  of  Greece  and  the  Eaft,  in  com¬ 
pany  with  Dr  James  Spon  of  Lyons  ;  and  taking  orders 
on  his  return,  was  inftalled  a  prebend  of  Durham,  made 
vicar  of  Bafingftoke;  and  afterward  reftor  of  Houghton 
le  Spring.  He  publilhed  an  account  of  his  Travels  in 
1682  in  folio;  and  in  1689,  his  Obfervations  on  An¬ 
cient  Edifices  of  Churches  yet  remaining  in  the  Eall, 
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compared  with  Eufebius:  alfo  the  Proteftant  Monaftery, 
or  Chriftian  Oeconomics.  He  died  in  I724* 

WHEELINGS,  in  the  military  art,  are  different 
motions  made  both  by  horfe  and  foot,  either  to  the  right 
and  left,  or  to  the  right  and  left  about. 

General  Rules  for  WHEELING — The  circle  is  divid¬ 
ed  into  four  equal  points  :  thence,  wheeling  to  the  right 
or  left,  is  only  a  quarter  of  the  circle  ;  wheeling  to  the 
right  or  left  about,  is  one  half  of  the  circle. 

When  you  wheel  to  the  right,  you  are  to  clofe  to  the 
right,  fo  near  as  to  touch  your  right-hand  man,  but  with¬ 
out  prefling  him  ;  and  to  look  to  the  left,  in  order  to 
bring  the  rank  about  even. 

When  you  wheel  to  the  left,  you  are  to  clofe  to  the 
left,  and  look  to  the  right  as  above  dire&ed.  This  rule 
will  ferve  for  all  the  wheeling  by  ranks  ;  as  when  a  bat¬ 
talion  is  marching  by  fuhdivifions  with  their  ranks  open, 
then  each  rank  wheels  diftin&ly  by  itfelf,  when  it  comes 
to  the  ground  on  which  the  ranks  before  it  wheeled,  but 
not  before. 

In  wheeling,  the  men  are  to  take  particular  care 
neither  fo  open  nor  clofe  their  ranks,  and  to  carry  their 
arms  well. 

In  wheeling,  the  motion  of  each  man  is  quicker  or 
{lower,  according  to  the  diftance  he  is  from  the  right  or 
the  left :  thus,  when  you  wheel  to  the  right,  each  man 
moves  quicker  than  his  right-hand  man  ;  and  wheeling 
to  the  left,  each  man  moves  quicker  than  his  left-hand 
man  ;  the  circle  that  every  man  wheels  being  larger, 
according  to  the  diflance  he  is  from  the  hand  he  wheels 
to  *,  as  may  be  feen  by  defcribing  feveral  circles  within 
one  another,  at  two  feet  didance  from  each,  which  is 
nearly  the  fpace  every  man  is  fuppofed  to  take  up. 

WHELK,  a  fpecies  of  fhell-fifli.  See  Buccinum, 
Conch ology  Index. 

WHELP,  the  young  of  a  dog,  fox,  lion,  or  any  wild 
bead. 

Whelps,  in  a  {hip,  the  feaman’s  term  for  tliofe 
brackets  which  are  fet  up  on  the  capdan  clofe  under  the 
bars ;  they  give  the  fweep  to  it,  and  are  fo  contrived 
that  the  cable  winding  about  them  may  not  furge  fo 
much  as  it  might  otherwife  do  if  the  body  of  the  cap- 
dan  were  quite  round  and  fmooth. 

WHETSTONE,  a  done  fo  called,  becaufe  it  ferves 
for  the  whetting  of  edge  tools  upon.  See  IVIiNERALOGY 
Index . 

WHEY,  the  ferum  or  watery  part  of  milk. 

WHIDAH,  a  kingdom  of  Africa,  on  the  coad.  of 
Guinea,  and  to  the  wed  of  the  Gold  Coad  5  extending 
about  10  miles  along  the  fea.  It  is  a  populous  country, 
well  furnifhed  with  -  large  villages;  and  there  are  fo 
many  fmall  ones,  that  they  are  not  above  a  mufket-fhot 
from  each  other. — The  houfes  are  fmall,  round  at  the 
top,  and  encompaffed  with  mud  walls  or  hedges,  to¬ 
gether  with  a  great  number  of  all  forts  of  beautiful  and 
lofty  trees,  which  afford  the  mod  beautiful  profpeft  in 
the  world,  infomuch  that  thofe  that  have  been  here  re* 
prefent  it  as  a  perfeft  paradife.  The  fields  are  always 
green,  and  they  cultivate  beans,  potatoes,  and  fruits  ; 
nor  will  the  negroes  here  let  a  foot  of  ground  remain 
uncultivated.  They  fow  again  the  very  next  day  after 
they  have  reaped.  The  inhabitants  are  greatly  civili¬ 
zed,  very  refpe&ful  to  each  other,  efpecially  to  their 
fuperiors,  and  very  indudrious.  The  women  brew  the 
beer,  drefs  the  vi&uals,  and  fell  all  forts  of  commodities 


1  ]  w  h  1 

at  the  market.  Thofe  that  are  ri«h  employ  their  wives  Whidah 
and  Haves  in  tilling  the  land,  and  they  carry  on  a  con-  Whirlpool-, 
dderable  trade  with  the  produft,  as  well  as  in  daves ; 
for  fome  of  them  are  able  to  deliver  IOOO  of  the  latter 
every  month.  The  chief  men  have  generally  40  or  50 
wives,  the  principal  captains  300  or  400,  and  the  king 
4000  or  5000.  They  are  extremely  jealous,  and,  on 
the  lead  fufpicion,  will  fell  them  to  the  Europeans  for 
flaves.  If  any  one  happen  to  touch  one  of  the  king’s 
wives  accidentally,  he  is  doomed  to  perpetual  davery.  It 
is  no  wonder  then  that  the  women  are  not  fond  of  being 
the  king’s  wives ;  and  fome  of  them  will  prefer  a  fpeedy 
death  to  fuch  a  miferablc  life.  They  have  no  diflinc- 
tion  of  hours,  days,  weeks,  months,  or  years*  The  rite 
of  circumcifion  is  ufed  here  ;  but  they  are  not  able  to 
tell  why  they  ufe  it,  nor  whence  it  is  derived.  They 
are  fucb  great  gameders,  that  they  will  dake  all  they 
have  at  play,  not  excepting  their  wives  and  children. 

They  have  a  vad  number  of  idols  ;  and  they  deify  the 
mod  contemptible  animal  that  they  fee  did  in  a  morn¬ 
ing,  and  even  docks  and  dones.  Their  principal  re¬ 
gard  is  for  fnakes,  very  high  trees,  and  the  lea.  An 
Englifli  fa£tor,  jud  arrived,  found  a  fnake  in  the  houfe 
belonging  to  the  fa&ory,  and  killed  i£  without  the  lead 
fcruple  ;  which  fo  incenfed  the  negroes,  that  they  were 
for  revenging  the  death  of  the  fnake,  not  only  upon  him 
that  killed  it,  but  upon  the  whole  fa&ory  ;  but  by 
means  of  prefents,  and  the  interpofition  of  the  people  of 
the  other  fa&ories,  the  affair  was  made  up,  and  the  fnake 
honourably  interred.  However,  to  prevent  fuch  acci¬ 
dents,  they  gave  them  warping  not  to  do  the  like  for 
the  future.  They  have  oxen,  cows,  goats,  fheep,  hogs, 
turkeys,  ducks,  and  hens  5  which  lad  are  extremely 
plentiful.  There  are  many  elephants,  buffaloes,  tigers, 
feveral  kinds  of  deer,  and  a  fort  of  hares.  The  fruits 
are  citrons,  lemons,  oranges,  bananas,  tamarinds,  &c. 
and  they  have  vad  numbers  of  palm-trees,  from  which 
they  obtain  wine.  Whidah  was  conquered  by  the  king 
of  Dahomy.  Their  trade  confids  of  flaves,  ekpbants 
teeth,  wax,  and  honey.  The  Englifh  fa£lory  is  200 
miles  ead  of  Cape  Coad  Cadle,  within  land.  Bows,  ar¬ 
rows,  beautiful  aflaguays,  and  clubs,  are  the  principal 
weapons  of  the  nation. 

WHIDAW-Bird.  See  Emberiza,  Ornitholo¬ 
gy  Index  $ 

WHIG,  a  perfon  belonging  to  a  political  party  in 
Britain,  oppofite  to  the  Tories.  See  Torjes,  and  Bri¬ 
tain. 

WHIMBREL.  See  Scolopax,  Ornithology 
Index. 

WHIN.  See  Ulex,  Botany  Index. 

WHINCHAT.  See  Motacilla,  Ornithology 
Index. 

WHIP,  or  Whip -Staff,  in  a  fhip,  a  piece  of  timber, 
in  form  of  a  flrong  daff,  fadened  into  the  helm,  for  the 
fteerfman,  in  fmall  (hips,  to  hold  in  his  hand,  in  ord^r  to 
move  the  rudder,  and  dire£i  the  (hip. 

WHIRLPOOL,  an  eddy,  vortex,  or  gulf,  where  the 
water  is  continually  turning  round. 

Thofe  in  livers  are  very  common,  from  various  acci¬ 
dents,  and  are  ufually  very  trivial,  and  of  little  confe- 
quence.  In  the  fea  they  are  more  rare,  but  more  dan¬ 
gerous.  Sibbald  has  related  the  effe&s  of  a  very  re¬ 
markable  marine  vvhirpool  among  the  Orcades,  which 
would  prove  very  dangerous  to  flrangers,  though  it  is 
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Whirlwind'.  Sf,  .n0.  con('efluence  t0  t,le  people  who  are  ufed  to  it. 

■ - -  *  15  n°t  fixed  to  any  particular  place,  but  appears  in 

various  parts  of  the  limits  of  the  fea  among  thefe  ifknds. 
Wherever  it  appears,  it  is  very  furious  ;  and  boats,  &c. 
would  inevitably  be  drawn  in  and  perifh  with  it’;  but  the 
people  who  navigate  them  are  prepared  for  it,  and  al¬ 
ways  carry  an  empty  veffel,  a  log  of  wood,  or  large 
bundle  of  ftraw,  or  fome  fuch  thing,  in  the  boat  with 
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them  j  as  foon  as  they  perceive  the  whirlpool,  they  tofs 
this  within  its  vortex,  keeping  themfelves  out  :  this  Tub- 
fiance,  whatever  it  be,  is  immediately  received  into  the 
centre,  and  carried  under  water ;  and  as  foon  as  this  is 
done,  the  furface  of  the  place  where  the  whirpool  was 
becomes  fmooth,  and  they  row  over  it  with  fafety  ;  and 
in  about  an  hour  they  fee  the  vortex  begin  again  in 
fome  other  place,  ufually  at  about  a  mile’s  diftance  from 
the  firft. 

WHIRLWIND,  a  wind  which  moves  in  a  fpiral  di¬ 
rection,  as  well  as  horizontally,  which  is  exceedingly 
rapid  and  impetuous,  but  only  of  fliort  duration. 

Dr  Franklin’s  opinion  of  the  origin  of  whirlwinds 
has  been  already  given  in  the  article  tVATER-Sfiout .  If 
his  theory  be  true,  it  will  follow,  that  no  hurricane  ever 
can  be  fo  violent  as  to  remove  an  obftacle  of  the  fize  of 
only  one  cubic  inch,  provided  that  was  fupported  by  a 
power  equivalent  to  15  pounds  $  for  this  is  the  utmoft 
force  of  the  atmofphere  when  rufhing  into  a  perfeCl  va¬ 
cuum,  which  never  could  take  place  in  the  centre  of  a 
whirlwind  or  water-fpout.  Indeed,  notwithftanding  the 
dreadful  eflFeCts  fometimes  obferved  from  hurricanes  and 
whirlwinds,  we  (hall  eafily  perceive,  that  the  utmoft  of 
their  power  always  falls  very  far  fliort  of  this.  The  di¬ 
minution  of  the  specific  gravity  of  the  air  by  only  one- 
fourth  in  the  middle  of  the  column,  would  produce  fuch 
an  afflux  of  air  from  all  quarters,  that  an  obftacle  pre- 
J tilling  a  furface  of  one  foot  fquare,  would  require  a  force 
of  504  pounds  to  prevent  it  from  being  carried  away  5 
which  the  ftrongeft  walls  that  can  be  built  by  human 
art  could  fcarce  refill.  Nay,  even  the  tenth  part  of 
this,  or  the  diminution  of  the  gravity  of  the  atmofphere 
by  one-fortieth  part,  would  produce  a  prefflire  of  up¬ 
wards  of  50  pounds  on  every  fquare  foot  of  furface, 
which,  it  is  to  be  doubted,  whether  any  of  our  common 
houfes  could  refill. 

Some  philofophers  aferibe  the  vacuum  in  the  atmo¬ 
fphere,  to  which,  according  to  Dr  Franklin’s  theory, 
whirlwinds  are  owing,  to  a  ftream  of  ele&ric  matter  mill¬ 
ing  with  violence  into  the  atmofphere  out  of  the  earth. 
But  they  do  not  inform  us  how  this  matter  conies  to  he 
accumulated  in  that  part  of  the  earth  •  what  induces 
it  to  pafs  out  of  the  earth  5  how  it  pafies  invifibly 
through  pure  air  ‘  or  what  ferves  it  for  a  con¬ 
ductor.  It  Items  to  be  the  falhion  among  certain 
philofophers  to  aferibe  every  phenomenon,  with  the 
caufe  of  which  we  are  unacquainted,  to  eleClricity. 
But  this  is  merely  fubftitu ting  a  new  name,  and  ferves 
rather  to  retard  than  advance  our  knowledge  of  nature. 

Some  kinds  of  whirlwinds  move  with  a  flow  motion, 
and  are  injurious  only  by  their  vortex  ;  while  others 
feem  to  do  mifchief  as  well  by  their  progrefflve  as  their 
whirling  motion.  Of  this  kind  are  thofe  called  typhons; 
which,  by  their  frequently  following  the  courfe  of  ri¬ 
vers,  feem  thus  alfo  to  difeover  their  elearica!  origin. 
Of  the  definitive  effets  of  thefe,  we  have  an  inftance 
in  what  happened  in  Chari eftown  in  South  Carolina,  on 
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the  ill  of  June  1^61.  It  was  fir  ft  obferved  about  noon  Whirl 
on  land,  upwards  of  50  miles  weft  by  fouth  of  Charles-  1 
town,  and  deftroyed  feveral  houfes,  &c.  as  it  palled 
along,  in  many  places  making  wide  avenues  through 
the  woods ;  from  whence  every  tree  and  (lirub  was  torn 
up,  and  great  branches  of  trees  were  driven  about  in 
the  column  as  it  palled  along.  It  direfted  its  courfe 
to  Afhley  river,  down  which  it  came  with  furprifing 
velocity  ;  in  its  appearance  refembling  a  column  of 
(moke  or  vapour,  whole  motion  was  very  irregular  and 
tumultuous.  Its  momentum  was  fo  great,  that  Afliley 
river  was  ploughed  to  the  bottom,  and  the  channel  laid 

■r' ,U  Came  d.own  thIs  river>  “  made  a  conftant 
nolle  like  thunder  ;  its  diameter  being  computed  about 
306  fathoms.  It  was  met  at  White  Point  by  another  of 
the  lame  kind  which  came  down  Cooper’s  river,  but  with 
inferior  ftrength  ;  however,  on  their  meeting’ together 
the  agitation  of  the  air  was  much  greater,  while  the’ 
clouds,  which  were  driving  in  all  direftions  to  the  place, 
feemed  to  be  precipitated,  and  whirled  round  with  in¬ 
credible  velocity.  It  then  fell  upon  the  (hipping  in  the 
road  ;  entirely  deftroying  fome,  and  damaging  others ; 
being  fcarce  three  minutes  in  its  paffage,  though  the  di¬ 
ftance  was  near  two  leagues.  In  that  (hort  time  it  did 
damage  to  the  amount  of  2<2,oool. ;  and  had  not  its  di¬ 
lution  been  altered  by  that  gulf  which  came  down 
Cooper  s  river,  it  mull  have  totally  deftroyed  Charlef- 
town,  as  no  obftacle  whatever  feemed  capable  of  refill- 
ing  its  fury. 

WHISKY,  a  term  fignifying  water,  and  applied  in 
Scotland  and  in  Ireland  to  a  diftilled  liquor  drawn  from 
barley. 

WHISPERING-places.  See  Acoustics,  N*  24. 

WHIST,  a  well  known  game  at  cards,  which  re¬ 
quires  great  attention  and  filence  ;  hence  the  name. 

This  game  is  played  by  four  perfons,  who  cut  for 
partners  •,  the  two  higheft  and  the  two  lowed  are  toge¬ 
ther,  and  the  partners  fit  oppofite  to  each  other  :  file 
perfon  who  cuts  the  lowed  card  is  to  deal  firft,  giving 
one  at  a  time  to  each  perfon,  till  he  comes  to  the  laft 
card,  which  is  turned  up  for  the  trump,  and  remains 
on  the  table  till  each  perfon  has  played  a  card.  The 
perfon  on  the  left  hand  fide  of  the  dealer  plays  firft,  and 
whoever  wins  the  trick  is  to  play  again,  thus  going  on 
till  the  cards  are  played  out.  The  ace,  king,  queen,  and 
knave  of  trumps,  are  called  honours;  in  cafe  any  three 
of  thefe  honours  have  been  played  between,  or  by  either 
of  the  two  partners,  they  reckon  for  two  points  towards 
the  game ;  and  if  the  four  honours  have  been  played  be¬ 
tween,  or  by  either  of  the  two  partners,  they  reckon  for 
four  points  towards  the  game,  the  game  confiding  of 
ten  points.  The  honours  are  reckoned  after  the  tricks ; 
all  above  fix  tricks  reckoning  alfo  towards  the  game. 

General  Rules  for  playing  the  Game  of  IVuiST. _ 

I..  He  who  is  to  play  firft  (hould  lead  from  the  ftron^eft 
fuit.  If  he  has  a  fequence  of  king,  queen,  and  knave, 
or  queen,  knave  and  ten,  he  may  fafely  lead  the  higheft 
of  the  fequence  ;  but  if  he  has  five  or  fix  in  number,  he 
inuft  begin  with  the  lowed.  He  muft  always  begin 
with  the  higheft  trump,  by  which  he  forces  out  the  fu- 
perior  trumps,  and  can  come  in  again,  to  make  his  ftrono- 
fuit.  0 

2.  He  (hould  never  be  afraid  to  play  trumps  when  he 
has  five  in  his  hand,  even  of  the  fmalleft,  although  he 
may  not  have  any  good  cards  of  any  other  fuit.  ° 

3.  With 


W  H  I  [7 

3.  With  ace  and  king  of  any  two  fuits,  and  only  two 
or  three  fmall  trumps,  the  aces  and  kings  fhould  be 
played  out,  in  order  to  make  as  many  tricks  as  poffible; 
and  having  but  two  or  three  fmall  trumps,  he  {hould 
never  force  his  partner  to  trump,  if  he  finds  he  cannot 
follow  fuit  ;  but  endeavour  to  throw  the  lead  into  his 
partner’s  hand. 

4.  He  {hould  in  general  return  his  partner’s  lead,  un- 
lefs  he  has  fome  capital  cards  of  his  own. 

5.  As  this  game  is  played  with  the  lurch,  that  is,  to 
fave  half  the  flake,  five  points  muft  be  made  before  the 
game  is  out :  he  fiiould  not  venture  to  play  trumps 
when  he  is  four  of  the  game,  unlefs  he  is  very  flrong, 
having  at  leafl  an  honour  and  three  •  trumps,  or  ace, 
king,  and  two  fmall  ones. 

6.  When  the  game  is  fcored  nine,  at  which  ftage  the 
honours  reckon  for  nothing,  he  fhould  be  ftill  more  cau¬ 
tious  how  he  plays  trumps,  even  if  he  is  flrong  in  hand, 
and  give  his  partner  an  opportunity  of  trumping  the  ad- 
verfaries  fuits,  in  cafe  he  is  deficient  in  them. 

7.  If  his  adverfaries  are  fix  or  feven  love  of  the  game, 
he  fiiould  play  a  forward  or  bold  game,  that  he  may 
have  a  chance,  at  the  rifk  of  a  trick  or  two,  to  come 
up  with  them.  If  he  has  but  three  trumps  and  other 
good  cards,  he  may  play  trumps,  efpecially  if  he  has  a 
fequence,  or  queen,  knave,  and  a  fmall  one. 

8.  He  fiiould  always  rifk.  a  trick  or  two  when  the 
game  is  much  in  his  favour  ;  becaufe  a  new  deal  is  of 
greater  confequence  to  the  adverfary  than  one  or  two 
points  are  to  him. 

9.  When  the  player  finds  there  is  a  likelihood  of  ei¬ 
ther  faving  the  game  or  his  lurch,  he  {hould  rifk  the  odd 
trick  ;  but  if  the  game  is  five  all,  and  he  can  make  two 
tricks  in  his  own  hand,  he  {hould  make  them,  in  order 
to  fecure  the  difference  of  two  points,  which  make  the 
game  near  two  to  one  in  his  favour. 

10.  A  good  player  fhould  begin  with  a  fmall  trump, 
when  he  has  ace,  king,  and  four  fmall  ones ;  for  this 
reafon,  if  his  partner  has  a  better  trump  than  the  laft 
player,  which  is  an  equal  wager  but  he  has,  he  has  a 
chance  of  fetching  out  all  the  trumps,  by  having  three 
rounds  of  them. 

1 1.  The  odds  are  always  in  his  favour  that  his  part¬ 
ner  holds  an  honour;  .confequently  if  he  has  king, 
queen,  and  four  fmall  ones,  he  {hould  begin  with  a-  fmall 
one. 

12.  When  queen,  knave,  and  four  fmall  trumps  are 
dealt  him,  he  fhould  play  a  fmall  one  firft,  the  odds  be¬ 
ing  in  his  favour  that  his  partner  holds  an  honour ;  if 
he  has  knave,  ten,  and  four  fmall  trumps,  he  fhould  alfo 
begin  with  a  fmall  one,  for  the  fame  reafon. 

13.  If  he  has  knave,  ten,  eight,  and  three  fmall 
trumps,  the  knave  fhould  be  played  firft,  by  which  means 
the  nine  may  be  prevented  from  winning  a  trick,  the 
odds  being  in  his  favour  that  three  honours  are  played 
in  two  rounds. 

14.  If  an  honour  is  turned  up  againft  him  on  his  left 
hand,  and  he  has  ten,  nine,  and  eight,  with  two  or  three 
fmall  trumps ;  when  he  is  to  play,  he  fhould  play  through 
the  honours  with  the  ten,  which  will  force  the  dealer  to 
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play  his  honour  to  a  difadvantage,  if  the  dealer  does  not  j  Whitt, 
choofe  to  leave  it  to  the  option  of  his  adverfary  whether  - 

he  will  pafs  it  or  not ;  but  if  he  has  fix  trumps  of  a  lower 
denomination,  and  not  ten,  nine,  and  eight,  and  no  ho¬ 
nour  turned  up  againft  him,  he  {hould  begin  with  a  fmall 
one. 

15.  In  general,  when  he  has  two  capital  cards  in 
trumps,  and  two  or  three  fmall  ones,  he  {hould  begin 
with  a  fmall  one,  for  the  reafon  afligned  in  N®  I  2. 

1 6.  When  he  has  ace,  king,  knave,  and  two  fmall 
trumps,  or  even  one  fmall  trump,  by  firft  playing  the 
king,  and  putting  the  lead  into  his  partner’s  hand,  who 
will  play  a  trump  ;  judging  him  to  have  ace  and  knave, 
from  his  beginning  with  the  king:  in  this  cafe  the  knave 
fhould  be  fineffed  (a),  nothing  being  againft  him  but 
the  queen. 

17.  If  he  has  knave,  ten,  eight,  and  two  fmall  trumps, 
by  playing  the  knave  firft,  it  is  odds  but  in  two  rounds 
of  trumps  the  nine  falls,  or  he  may  fineffe  the  eight 
when  his  partner  returns  trumps. 

18.  With  five  trumps  of  a  lower  denomination,  lie 
fiiould  begin  with  the  fmalleft,  unlefs  he  has  a  fequence 
of  ten,  nine,  and  eight ;  then  he  fiiould  begin  with  the 
ten. 

19.  When  he  has  king,  queen,  ten,  and  one  fmall 
trump,  he  muft  begin  with  the  king,  and  wait  for  his 
partner’s  return  of  the  trumps,  in  order  to  fineffe  the 
ten,  by  which  means  he  may  win  the  knave. 

20.  In  order  to  prevent  the  ten  from  winning,  when 
he  has  queen,  knave,  nine,  and  one  fmall  trump,  he 
muft  begin  with  the  queen.  And  in  cafe  he  has  knave, 
ten,  eight,  and  one  fmall  trump,  he  fiiould  begin  with 
the  knave,  that  the  nine  may  not  win. 

21.  If  he  has  ten,  nine,  eight,  and  one  fmall  trump, 
he  fiiould  begin  with  the  ten ;  thereby  he  ftrengthens 
his  partner’s  hand,  leaving  it  at  his  option  to  take  it  or 
not. 

22.  He  (hould  begin  with  a  fmall  one,  when  he  has 
the  ten  and  three  fmall  trumps. 

23.  If  he  has  a  good  fuit,  and  ace,  king,  and  four 
fmall  trumps,  lie  muft  play  three  rounds  of  trumps,  in 
order  to  fecure  his  ftrong  fuit  from  being  trumped. 

24.  When  he  has  king,  queen,  ten,  and  three  fmall 
trumps,  he  fiiould  begin  with  the  king,  becaufe  he  has  a 
chance  of  the  knave’s  coming  down  in  the  fecond  round  $ 
and  to  fecure  his  ftrong  fuit,  he  fhould  not  wait  to  fineffe 
the  ten.  If  he  fhould  have  queen,  knave,  and  three  fmall 
trumps,  and  fome  good  fuit  to  make,  he  muft  begin  with 
a  fmall  one. 

25.  If  he  has  knave,  ten,  eight,  and  two  fmall  trumps, 
with  a  ftrong  fuit,  he  fhould  begin  with  the  knave,  in 
order  to  make  the  nine  fall  in  the  fecond  round  ;  but  if 
he  has  knave,  ten,  and  three  fmall  trumps,  with  a  good 
fuit,  he  fhould  play  a  fmall  one  firft. 

26.  With  ten,  nine,  eight,  and  one  fmall  trump,  pro¬ 
vided  he  has  a  good  fuit,  he  fhould  begin  with  the  ten 
by  which  means  he  may  get  the  trumps  out,  and  have  a 
chance  of  making  his  ftrong  fuit. 

The  following  obfervations  will  enable  a  player  to 
know  that  his  partner  has  no  more  of  a  fuit  which  either 

of 


(a)  Fine (fe,  is  to  play  a  fmall  card  which  may  win,  keeping  the  fuperior  card  or  cards  to  lay  over  the  right  , 
hand  adverfary. 
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Wliul.  of  them  has  played.  Suppofe  he  leads  from  queen,  ten, 
"L~  nine,  and  two  (mail  cards  of  any  fuit,  the  fecond  hand 
puts  on  the  knave,  his  partner  plays  the  eight;  in  this 
cafe,  he  having  queen,  ten,  and  nine,  it  is  a  demonftra- 
tion,  if  his  partner  plays  well,  that  he  can  have  no  more 
of  that  fuit.  By  that  difeovery,  he  may  play  his  game 
accordingly,  either  by  forcing  his  partner  to  trump 
that  fuit,  if  he  is  ftrong  in  trumps,  or  by  playing  ano¬ 
ther  fuit.  If  he  has  king,  queen,  and  ten  of  a  fuit, 
and  he  leads  his  king,  his  partner  plays  the  knave  }  this 
alfo  demonftrates  he  has  no  more  of  that  fuit.  If  he  has 
king,  queen,  and  many  more  of  a  fuit,  and  begins  with 
the  king,  in  fome  cafes  it  is  good  play  in  a  partner, 
when  he  has  the  ace  and  one  fmall  card  in  that  fuit  on¬ 
ly,  to  win  the  king  with  the  ace  }  for  fuppofe  the  part¬ 
ner  to  be  very  ftrong  in  trumps,  by  taking  the  king 
with  the  ace,  he  gets  the  lead  and  trumps  out,  and  hav¬ 
ing  cleared  the  board  of  trumps,  his  partner  returns  his 
lead  }  and  the  ace  being  out,  there  is  room  for  him  to 
make  that  whole  fuit,  which  could  not  have  been  done 
if  the  partner  had  kept  the  ace.  Suppofe  he  has  no 
other  good  card  in  his  hand  befides  that  fuit,  he  lofes 
nothing  by  the  ace’s  taking  his  king  *,  and  if  it  fhould 
fo  happen  that  he  has  a  good  card  to  bring  in  that  fuit, 
he  gains  all  the  tricks  which  he  makes  to  that  fuit  by 
this  method  of  play  :  as  his  partner  has  taken  his  king 
with  the  ace,  and  trumps  out  upon  it,  he  has  reafon  to 
imagine  that  his  partner  has  one  of  that  fuit  to  return 
him  }  for  wdiich  reafon  he  fhould  not  throw  away  any  of 
that  fuit,  even  to  keep  a  king  or  queen  guarded. 

Method  of  playing  when  an  honour  is  turned  up  on  the 
right  hand. — Suppofe  the  knave  is  turned  up  on  his  right 
hand,  and  that  he  has  king,  queen,  and  ten  }  in  order  to 
win  the  knave,  he  muft  begin  with  the  king  }  by  which 
means,  his  partner  may  fuppefe  him  to  have  queen  and 
ten  remaining,  efpecially  if  he  has  a  fecond  lead,  and  he 
does  not  proceed  to  play  the  queen. 

Suppofe  the  knave  turned  up  as  before,  and  he  has 
ace,  queen,  and  ten,  by  playing  his  queen,  it  anfwers 
the  purpofe  of  the  former  rule. 

When  the  queen  is  turned  up  on  his  right  hand,  and 
he  has  ace,  king,  and  knave,  by  playing  his  king,  it  an¬ 
fwers  the  fame  purpofe  of  the  former  rule. 

In  cafe  an  honour  is  turned  up  on  his  left  hand,  fup- 
pofing  he  fhould  hold  no  honour,  he  fhould  play  trumps 
through  the  honour  as  foon  as  he  gets  the  lead  *,  but  if 
he  fhould  hold  an  honour  (except  the  ace),  he  muft  be 
cautious  how  he  plays  trumps,  becaufe,  in  cafe  his  part¬ 
ner  holds  no  honour,  his  adverfary  will  play  his  own 
game  upon  him. 

Method  of  playing  the  fequences.* — The  higheft  in  fe- 
quences  of  trumps  fhould  be  played,  unlefs  he  has  ace, 
king,  and  queen  ;  and  then  he  fhould  play  the  loweft, 
which  informs  his  partner  of  the  ftate  of  his  game. 

When  he  has  king,  queen,  and  knave,  and  two  fmall 
t>nes,  which  are  not  trumps,  he  fhould  begin  with  the 
knave,  whether  he  is  ftrong  in  trumps  or  not,  as  he 
makes  way  for  the  whole  fuit  by  getting  the  ace  out. 

If  he  is  ftrong  in  trumps,  and  has  a  fequence  of  queen, 
knave,  ten,  and  two  fmall  cards  of  a  fuit,  he  fhould  play 
the  higheft  of  his  fequence  ;  for  if  cither  of  the  adverfa- 
ries  fhould  trump  that  fuit  in  the  fecond  round,  being 
alfo  ftrong  in  trumps,  he  will  make  the  remainder  of 
that  fuit,  by  fetching  out  the  trumps.  When  he  has 
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knave,  ten,  and  nine,  and  twTo  fmall  cards  of  a  fuit,  he  Whitt, 
may  play  in  the  like  manner.  -~\r~ 

If  king,  queen,  and  knave,  and  one  fmall  card  of  any 
fuit,  is  the  cafe,  whether  ftrong  in  trumps  or  not,  he 
fhould  play  the  king  }  and  when  there  are  only  four  in 
number,  the  fame  method  of  play  fhould  be  observed  by- 
inferior  fequences. 

When  w’eak  in  trumps,  he  fhould  begin  by  the  loweft 
of  the  fequence,  provided  he  has  five  in  number,  becaufe 
if  his  partner  has  the  ace  of  that  fuit  he  will  make  it. 

If  he  has  the  ace  and  four  fmall  cards  of  a  fuit,  and 
weak  in  trumps,  leading  from  that  fuit,  he  fhould  play 
the  ace.  When  ftrong  in  trumps,  the  game  may  be 
played  otherwife. 

How  to  make  a  flam ,  or  win  every  trick . — Suppofe  A 
and  B  partners  againft  C  and  D,  and  C  to  deal,  A  to 
have  the  king,  knave,  and  nine,  and  feven  of  hearts, 

W'hich  are  trumps,  a  quart-major  in  fpades,  a  tierce-major 
in  diamonds,  and  the  ace  and  king  of  clubs.  Then  fup¬ 
pofe  B  to  have  nine  fpades,  two  clubs,  and  two  diamonds. 

Alfo  fuppofe  D  to  have  ace,  queen,  ten,  and  eight  of 
trumps,  with  nine  clubs,  and  C  to  have  five  trumps  and 
eight  diamonds.  A  leads  a  trump,  which  D  wins,  and 
D  is  to  play  a  club,  wdiich  his  partner  C  is  to  trump  5  C 
leads  a  trump,  which  his  partner  D  wins  5  D  then  will 
lead  a  club,  which  C  will  trump  }  and  C  will  play  a 
trump,  which  D  will  win  }  and  D  having  the  beft  trump 
will  play  it  }  after  which  D  having  feven  clubs  in  his 
hand,  makes  them,  fo  that  he  flams  A  and  B. 

How  to  play  any  hand  of  cards  according  to  the  nearefl 
calculations  of  his  partner's  holding  certain  winning 
cards  : 


I.  That  he  has  not  one  certain  winning 

card,  is  - 

2 

to 

I 

2.  That  he  has  not  two  certain  winning 

cards,  is  - 

But  it  is  about  5  to  4  that  he  has  one 

17 

to 

2 

or  both,  or  - 

32 

to 

3.  That  he  has  one  card  out  of  any  three 

certain  winning  cards,  is  about 

5 

to 

2 

4.  That  he  has  not  three  certain  winning 

cards  is  about  31  to  1,  or 

681 

to 

22 

5.  That  he  has  not  twro  of  them,  is  about 

7  to  2,  or 

547 

to 

156 

6.  That  he  has  not  one  of  them,  is  about 

7  to  6,  or 

378 

to 

325 

7.  That  he  holds  one  or  two  of  them,  is 

in  his  favour  about  1 3  to  6,  or 

OO 

to 

222 

8.  And  about  5  to  2  that  he  holds  1,  2, 

or  all  three  of  them. 


The  ufe  of  tbefe  calculations  is  for  a  whift-player  to 
play  his  cards  to  the  moft  advantage.  For  inflance, 

As  the  firft  calculation  is  two  to  one  that  his  partner 
does  not  hold  one  certain  winning  card. — Suppofe  then 
a  fuit  is  led,  of  which  the  fecond  player  has  the  king 
and  a  fmall  one  only,  he  fhould  put  on  the  king,  be¬ 
caufe  the  odds  are  in  his  favour,  that  the  third  player 
cannot  wTin  it.  For  the  fame  reafon,  when  he  is  fe¬ 
cond  player,  and  to  lead,  he  fhould  play  a  king  in  pre¬ 
ference  to  a  queen,  becaufe  it  is  two  to  one  the  ace  does 
not  take  it }  but  it  is  five  to  four  the  queen  will  be 
taken  by  either  ace  or  king,  which  may  be  in  the  third 
hand. 

According 


r  ] 


I 
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Wlnft,  According  to  tTie  fecond  calculation,  of  its  being  five 
,  1  on> ,  to  four  that  his  partner  holds  one  certain  winning  card 

Out  of  any  two  :  If  he  has  two  honours  in  any  fuit,  he 
can  play  to  an  advantage,  knowing  it  is  five  to  four  in 
favour  of  his  partner’s  having  one  of  the  two  honours  5 
and  by  the  fame  rule,  if  he  is  fecond  player,  having  a 
queen  and  one  fmall  card,  by  playing  the  queen  he  plays 
five  to  four  againft  himfelf. 

It  is  obvious,  from  the  third  calculation,  which  proves 
ii  to  be  five  to  two  that  his  partner  hai  one  card  out  of 
any  three  certain  winning  cards,  that  he  who  plays  the 
knave  fecond  hand,  having  but  the  knave  and  one  fmall 
card  of  the  fame  fuit,  muft  play  five  to  two  againfl  him¬ 
felf,  and  difcovers  his  game  to  a  great  disadvantage  5  for 
which  reafon,  he  fhould  play  the  lowed  of  any  Sequence 
which  he  may  hold  in  his  hand,  as  the  knave,  if  he  has 
king,  queen,  and  knave  ;  the  ten,  if  he  has  queen,  knave, 
and  ten,  &c.  By  fo  doing,  his  partner  has  an  opportu- 
nity  of  judging  what  card  to  play  in  that  fuit,  according 
,  to  the  odds  for  or  againfl  him. 

'carnes^im-  ^rom  the  above  calculation,  if  he  has  ace,  king,  and 
proved  two  fmall  trumps,  he  is  entitled  to  win  four  tricks  out 
by  Beau -  of  fix,  provided  he  has  four  winning  cards  of  any  fuit 5 
Jfort.  or  five  tricks  out  of  feven,  if  he  has  five  winning  cards 
of  any  fuit :  by  playing  two  rounds  of  trumps,  and  ta¬ 
king  out  eight  of  them,  it  is  five  to  two  but  his  partner 
has  a  third  trump 5  and  if  it  fhould  be  fo,  he  makes  the 
tricks  intended. 

WHISTON,  William,  an  Englifh  divine  of  great 
parts,  uncommon  learning,  and  of  lingular  character, 
was  born  in  1667  at  Norton  near  TwycrofTe  in  the 
county  of  Leicefler,  where  his  father  was  reflor.  He 
was  admitted  of  Clarehall,  Cambridge,  where  he  pur- 
fued  his  fludies,  particularly  in  the  mathematics,  and 
commenced  tutor  ;  which  his  ill  health  at  length  forced 
him  to  decline.  Having  entered  into  orders,  he  became 
chaplain  to  Dr  More  bifhop  of  Norwich  in  16945  and 
in  this  flation  he  publifhed  his  firfl  work,  entitled  A  New 
Theory  of  the  Earth,  &c.  in  which  he  undertook  to 
prove  the  Mofaic  dodtrine  of  the  earth  perfeflly  agree¬ 
able  to  reafon  and  philofophy.  This  work  brought  no 
fmall  reputation  to  the  author.  In  the  beginning  of 
the  1 8th  century  he  was  made  Sir  Ifaac  Newton’s  deputy, 
and  afterwards  his  fucceffor,  in  the  Lucafian  profeffor- 
ihip  of  mathematics ;  when  he  refigned  a  living  he  had 
in  Suffolk,  and  went  to  refide  at  Cambridge.  About 
this  time  he  publifhedf  feveral  fcientifical  works,  explana¬ 
tory  of  the  Newtonian  philofophy ;  and  he  had  the  ho¬ 
nour  to  be  one  of  the  firfl,  if  not  the  very  firfl,  who  ren¬ 
dered  thefe  principles  popular  and  intelligible  to  the  ge¬ 
nerality  of  readers.  About  the  year  1710,  he  was 
known  to  have  adopted  Arian  principles,  and  was  form- 
ing  projefh  to  fupport  and  propagate  them :  among 
other  things,  he  had  tranflated  the  Apoftolical  Confli- 
tutions  into  Englifh,  which  favoured  the  Arian  dodlrine, 
and  which  he  afferted  to  be  genuine.  The  confequence 
was,  that  he  was  deprived  of  bis  profefforfhip,  and  ba- 
ni (lied  the  univerfity  ;  he  neverthelefs  purfued  his  fcheme, 
by  publilhing  the  next  year  his  Primitive  Chriflianity 
Revived,  4  vols,  8vo,  for  which  the  convocation  fell 
upon  him  very  vehemently.  On  his  expulfion  from 
Vol.  XX.  Part  II. 


Cambridge,  Mr  Whiflon  fettled  in  London  5  where,  Wmfioif, 
without  fufferinghis  zeal  to  be  intimidated,  he  continued  ,  Whitby.  ^ 
to  write,  and  propagate  his  Primitive  Chriflianity,  with  as  '  v-—* 

much  ardour  as  if  he  had  been  in  the  mod  flourifliing  cir- 
cumflances.  .  In  1721,  a  fubfeription  was  made  for  the 
fupport  of  his  family,  which  amounted  to  470I.  For 
though  he  drew  profits  from  reading  aflronomical  and 
philofophical  leflures,  and  alfo  from  his  publications, 
which  were  very  numerous,  yet  thefe  of  themfelves  would 
have  been  very  inefficient :  nor,  when  joined  with  the 
benevolence  and  charity  of  thofe  who  loved  and  efleemed 
him  for  his  learning,  integrity,  and  piety,  did  they  pre¬ 
vent  his  being  frequently  in  great  diflrefs.  He  continued 
long  a  member  of  the  church  of  England,  and  regularly 
frequented  its  fervice,  though  he  difapproved  of  many 
things  in  it :  but  at  lad  he  went  over  to  the  Baptids,  and 
attended  Dr  Forder’s  meeting  at  Pinner’s  hall,  Broad- 
dreet.  Among  other  performances  not  fpecified  above* 
he  wrote  Memoirs  of  his  own  life  and  writings,  which, 
contain  fome  curious  particulars. 

He  was  remarkable  for  fpeaking  the  plained  truths  on 
every  occafion,  and  to  perlons  of  every  degree.  During 
the  year  1725,  that  he,  with  Dr  Clarke,  Dr  Berkeley, 
and  others,  had  the  honour  to  attend  Queen  Caroline 
on  a  certain  day  of  every  week,  to  talk  oi  the  progrefs 
of  fcience,  her  majedy  one  evening  took  occafion  to  pay 
him  a  jud  compliment  on  his  truth  and  integrity,  re- 
quefting  that  he  would,  with  his  ufual  plainnefs,  point  out 
to  her  any  fault  that  he  might  have  obferved  in  her  con¬ 
duct.  At  firfl  he  begged  to  be  excufed,  adding,  that 
few  perfons  could  bear  to  have  their  faults  plainly  told 
to  them,  and  lead  of  all  royal  perfonages,  who,  from 
their  elevation,  are  neceffarily  furrounded  by  flatterers,  to 
whofe  lips  truth  is  a  flranger.  Her  majedy,  replied,, 
that  he  was  to  confider  her  not  as  a  queen,  but  as  a  phi- 
lofopher  5  and  that  philofophy  is  of  very  little  ufe,  if  it 
cannot  enable  its  profeffors  to  bear  without  offence 
truths  neceffary  to  their  own  improvement.  Upon  this 
he  told  her,  that  the  greated  fault  which  he  had  obfer¬ 
ved  in  her  condufl,  was  her  indecent  behaviour  in  the 
houfe  of  God,  which,  he  affured  her,  had  made  very  un¬ 
favourable  Impreffions  on  the  minds  of  many  perfons,  who 
coming  to  town  from  didant  parts  of  the  country,  had 
gone  to  the  chapel  to  obtain  a  fight  of  her  majedy,  the 
king,  and  the  royal  family.  The  queen  made  no  reply  5 
but  in  about  fix  weeks  afterwards  renewed  her  requed, 
that  Mr  Whidon  would  point  out  the  mod  glaring  im¬ 
proprieties  in  her  condud.  To  this  he  anfwered,  that 
he  had  laid  dowTn  a  maxim,  from  wrhich  he  could  not  de¬ 
viate,  never  to  point  out  to  any  perfon  more  than  one 
fault  at  a  time,  and  never  to  give  a  fecond  reproof  till 
he  had  obferved  fome  good  confequence  to  have  arifen 
from  the  fird  (a).  Much  to  the  queen’s  honour,  (he 
was  pleafed  with  this  plain-dealing,  and  continued  to 
think  favourably  of  Mr  Whidon.  This  honed,  but 
whimfical  and  credulous  man,  died  in  1762,  at  the  ad¬ 
vanced  age  o^  95. 

.  WHITBY,  Dr  Daniel,  a  very  learned  Englifh  di¬ 
vine,  was  born  at  1638,  and  bred  at  Oxford;  where,  in 
1664,  he  was  defied  perpetual  fellow  of  his  college. 

He  afterwards  became  chaplain  to  Dr  Seth  Ward,  bi- 

4  U  ffiop 


(a)  Bifhop  Berkeley  was  prefent  at  thefe  converfations,  and  from  his  fon  we  received 

oi  them.  They  are  likewife  mentioned,  but  not  dated  fo  accurately,  by  Bifhop  Newton 


the  account  wye  have  given 
in  his  own  Life. 
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fhop  of  Salisbury  j  who  collated  him  in  1668  to  the  pre¬ 
bend  of  Yatefbury  in  that  church,  and  foon  after  to  that 
of  Hufborn  and  Burbach.  In  1672  he  was  admitted 
chanter  of  the  faid  church,  on  the  death  of  Mr  John 
Scfuth,  and  then,  or  foon  after,  reftor  of  St  Edmund’s 
church  in  Salifbury.  He  was  made  a  prebendary  of 
Taunton  Regis  in  1696,  and  died  in  1726.  He  was 
ever  ftrangely  ignorant  of  worldly  affairs,  even  to  a  de¬ 
gree  that  is  fcarcely  to  be  conceived.  His  writings  are 
numerous,  and  well  known ;  particularly  his  Commen¬ 
tary  on  the  New  Teftament. 

Whitby,  a  fea-port  town  in  the  north  riding  of 
Yorkfhire,  feated  on  the  river  Elk,  near  the  place  where 
it  falls  into  the  fea.  The  houfes  are  neat,  flrong,  and 
convenient)  the  number  of  inhabitants  about  9000. 
Ship-building  is  their  principal  employment.  W.  Long, 
o.  24.  N.  Lat.  54.  30. 

WHITE,  one  of  the  colours  of  natural  bodies. 

White  of  the  Eye ,  denotes  the  firft  tunic  or  coat  of 
the  eye,  called  albuginea.  See  Anatomy,  N**  142. 
White  of  Egg.  See  Albumen  and  Egg. 

WHITE  Friars ,  a  namb  common  to  feveral  orders  of 
monks,  from  being  clothed  in  a  white  habit. 

WHITE  Sea ,  is  a  bay  of  the  Frozen  ocean,  fo  called  in 
the  north  part  of  Mufcovy,  lying  between  Ruffian  Lap- 
land  and  Samoieda  •,  at  the  bottom  of  which  Hands  the 
city  of  Archangel.  This  was  the  chief  port  the  Ruffi¬ 
ans  had  before  their  conqueft  of  Livonia. 

White  Colour ,  white  lead  for  painting.  See  Che¬ 
mistry,  N°  1856. 

White  Iron,  or  Tin-plate ,  iron-plates  covered  over 
with  tin ;  for  the  method  of  making  which,  fee  Latten, 
Chemistry,  N°  1956. 

In  1681  tin-plates  were  manufactured  in  England 
by  one  Andrew  Yarranton,  who  had  been  fent  to  Bo¬ 
hemia  to  learn  the  method  of  making  them.  But 
the  manufacture  was  foon  afterwards  difcontinued.  It 
was  revived  in  1 740,  and  has  now  arrived  at  as  great, 
if  not  greater,  perfedion  in  this  country  than  in  any 
other. 

White  Lead.  See  Chemistry,  N°  1856. 

Whites  Throat.  See  Motacilla,  Ornithology 
Index. 


WHITEFIELD,  George,  the  celebrated  preacher 
among  the  people  called  Methodifls ,  was  born  in  the 
year  1714,  at  the  Bell  in  the  city  of  Gloucefter,  which 
was  then  kept  by  his  mother.  At  about  1 2  years  of 
age  he  was  put  to  a  grammar-fchool ;  but  his  mother 
entering  into  a  fecond  marriage,  which  proved  a  difad- 
vantageous  one,  he,  when  about  15,  put  on  a  blue  apron, 
and  ferved  her  in  the  capacity  of  a  drawer  or  waiter. 
After  continuing  about  a  year  in  this  fervile  employ¬ 
ment,  (he  turned  over  the  bufinefs  to  his  brother  ;  who 
marrying,  and  George  not  agreeing  w’ith  his  lifter  in¬ 
law,  he  left  the  inn.  Some  time  after,  meeting  with  an 
old  fchool-fellow,  then  a  fervitor  in  Pembroke  college, 
Oxford,  he  was  induced  to  attempt  getting  into  the 
fame  college  in  a  like  capacity,  and  fucceeded.  Here 
Mr  Whitefield,  who  from  his  own  account  appears  to 
have  always  had  a  ftrong  tindure  of  entbufiafm  in  his 
conftitution  from  his  very  childhood,  diftinguilhed  him- 
felf  by  the  aufterity  of  his  devotion,  and  acquired  con- 
ftderable  eminence  in  fome  religious  affemblies  in  that 
city.  At  the  age  of  21,  the  fame  of  his  piety  recom¬ 
mended  him  fo  effedually  to  Dr  Benfon,  then  bifhop  of 
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Gloucefter,  that  he  made  him  a  voluntary  offer  of  ordi-  White-field 
nation.  Immediately  after  this  regular  admiffion  into  .11 
the  miniftry,  Mr  Whitefield  applied  himfelf  to  the  moft  w^tfun" 


extraordinary,  the  moft  indefatigable,  duties  of  his  cha- 
rader,  preaching  daily  in  prifons,  fields,  and  open  ftreets, 
wherever  he  thought  there  would  be  a  likelihood  of 
making  profelytes.  Having  at  length  made  himfelf 
universally  known  in  England,  he  embarked  for  Ame¬ 
rica,  where  the  tenets  of  Methodifm  began  to  fpread 
very  faft  under  his  friends  the  Wefleys  j  and  firft  deter¬ 
mined  upon  the  inftitution  of  the  orphan-houfe  at  Geor¬ 
gia,  which  he  aftemards  effeded.  After  a  long  courfe 
of  peregrination,  his  fortune  increafed  as  his  fame  ex¬ 
tended  among  his  followers,  and  he  ereded  two  very 
extenfive  buildings  for  public  worfhip,  under  the  name 
of  Tabernacles ;  one  in  Tottenham-Court  Road,  and  the 
o  *  er  in  Moorfields.  Here,  with  the  help  of  fome 
afliftants,  he  continued  for  feveral  years,  attended  by 
very  crowded  congregations,  and  quitting  the  kingdom 
only  occafionally.  Befides  the  two  tabernacles  already 
mentioned,  Mr  Whitefield,  by  being  chaplain  to  the 
countefs  dowager  of  Huntingdon,  was  conneded  with 
two  other  religious  meetings,  one  at  Bath,  and  the  other 
at  Tunbridge,  chiefly  ereded  under  that  lady’s  patron¬ 
age.  By  a  lively,  fertile,  and  penetrating  genius,  by  the 
moft  unwearied  zeal,  and  by  a  forcible  and  perfuafive  de¬ 
livery,  he  never  failed  of  the  defired  effed  upon  his  ever 
crowded  and  admiring  audiences.  In  America,  however, 
which  always  engaged  much  of  his  attention,  he  was 
deftined  to  finifti  his  courfe  ;  and  he  died  at  Newberry,, 
about  40  miles  from  Bofton  in  New’  England,  in  1770. 

WHITEHAVEN,  a  fea'-port  town  of  Cumberland, 
with  a  market  on  Tuefday,  and  one  fair  on  Auguft  ift 
for  merchandife  and  toys.  It  is  feated  on  a  creek  of  the 
Irifti  fea,  on  the  north  end  of  a  great  hill,  waflied  by 
the  tide  of  flood  on  the  weft  fide,  where  there  is  a  large 
rock  or  quarry  of  hard  white  ftone,  which  gives  name  to 
the  place,  and  which,  with  the  help  of  a  ftrong  ftone- 
wall,  fecures  the  harbour,  into  which  fmall  barks  may 
enter.  It  is  lately  much  improved  in  its  buildings,  and 
noted  for  its  trade  in  pit- coal  and  fait,  there  being  near 
it  a  valuable  coal-mine,  which  runs  a  confiderable 
way  under  the  fea.  They  have  a  cuftom-houfe  here  j 
and  they  carry  on  a  good  trade  to  Ireland,  Scotland, 
Chefter,  Briftol,  and  other  parts.  It  is  10  miles  fouth- 
weft  of  Cockermouth,  and  305  north-weft  of  London. 
W.  Long.  3.  34.  N.  Lat.  54.  36. 

WHITENESS,  the  quality  which  denominates  or 
conftitutes  a  body  white. 

WHITES,  or  Fluor  Albus.  See  Medicine,  Na 
250. 

WHITING.  See  Gadus,  Ichthyology  Index. 

WHITLOW,  or  Whitloe.  See  Surgery  Index. 

WHITSUN-FarTHINGS,  otherwife  called  Smoke- 
farthings  or  ^uadrantes  Pentecq/iales,  a  compofition  for 
offerings  which  were  anciently  made  in  Whitfun-week 
by  every  man  in  England,  who  occupied  a  houfe  with  a 
chimney,  to  the  cathedral  church  of  the  diocefe  in  which 
he  lived. 

WHITSUNDAY,  a  Jblemn  feftival  of  the  Chriftian 
church,  obferved  on  the  fiftieth  day  after  Eafter,  in  me¬ 
mory  of  the  defeent  of  the  Holy  Ghoft  upon  the  apoftles 
in  the  vifible  appearance  of  fiery  cloven  tongues,  and  of 
thofe  miiaculous  powers  tvhich  were  then  conferred  upon 
them. 


It 
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ft  hit  fun*  Jt  is  called  Whitfnnday ,  or  W hite-Sunday  ;  becaufe  with  lingular  propriety,  elegance,  and  perfpicuity.  At  Whytt. 
cV!y  this  being  one  of  the  dated  times  for  baptifm  in  the  an-  that  time  the  fyftem  and  fentiments  of  Dr  Boerhaave, v - v - 

Whytt.  c*ent  church,  thofe  who  were  baptifed  put  on  white  gar-  which,  notwithftanding  their  errors,  mud  challenge  the 

— v— ments,  as  types  of  that  fpiritual  purity  they  received  in  admiration  of  lated  ages,  were  very  generally  received 
baptifm.  As  the  defcent  of  the  Holy  Ghod  upon  the  by  the  mod  intelligent  phyficians  in  Britain.  Dr  Whytt 
apodles  happened  upon  the  day  which  the  Jews  called  had  no  fuch  idle  ardour  for  novelties  as  to  throw  them 
PentecoJ, ?,  this  fedival  retained  the  name  of  Pentecojl  entirely  afide  becaufe  he  could  not  follow  them  in  every 
among  the  Chridians.  particular.  The  inditutions  of  Dr  Boerhaave,  there- 

IVlIlTSUNDA 2~  Ijle,  one  of  the  New  Hebrides,  which  fore,  furnidied  him  with  a  text  for  his  ledtures  3  and  he 
lies  about  four  miles  to  the  fouth,  runs  in  the  fame  direc-  was  no  lefs  fuccefsful  in  explaining,  illudxating,  and 
tion,  and  is  of  the  fame  length,  having  more  doping  ex-  edablidiing  the  fentiments  of  the  author,  when  he  could 
pofures  than  Aurora  :  it  appears  to  be  better  inhabited,  freely  adopt  them,  than  in  refuting  them  by  clear,  con- 
and  to  contain  more  plantations.  nedled,  and  decidve  arguments,  when  he  had  occafion 

WHORTLEBERRY.  See  Vaccinium,  Botany  to  differ  from  him.  The  opinions  which  he  himfelf  pro- 
index .  pofed,  were  delivered  and  enforced  with  fuch  acutenefs 

WHYTT,  Dr  Robert,  an  eminent  phyfician,  born  of  invention,  fuch  difplay  of  fads  and  force  of  argument, 
at  Edinburgh  on  the  6th  September  1714,  was  the  fon  as  could  rarely  fail  to  gain  univerfal  affent  from  his  nu- 
of  Robert  Whytt,  Efq.  of  Bennochy,  advocate.  This  merous  auditors  3  but  free  from  that  felf-fufficiency 
gentleman  died  fix  months  before  the  birth  of  our  au-  which  is  ever  the  offspring  of  ignorance  and  conceit,  he 
thor,  who  had  al fo  the  misfortune  to  be  deprived  of  his  delivered  his  conclufions  wTith  becoming  modeity  and 
mother  before  he  had  attained  the  feventh  year  of  his  diffidence. 

age.  After  receiving  the  firit  rudiments  of  fchool-edu-  From  the  time  that  he  firft  entered  upon  an  academi- 
cktion,  he  was  fent  to  the  univerfity  of  St  Andrew’s  3  cal  appointment,  till  the  year  1756,  his  preledtions  were 
and  after  the  ufual  courfe  of  inftrudtion  there,  in  claffi-  confined  to  the  inftitutions  of  medicine  alone.  But  at 
cal,  philofophical,  and  mathematicallearning,  he  came  that  period  his  learned  colleague  Dr  Rutherford,  who 
to  Edinburgh,  where  he  entered  upon  the  ftudy  of  me-  then  filled  the  pradtical  chair,  who  had  already  taught 
dicine,  under  thofe  eminent  medical  teachers,  Monro,  medicine  at  Edinburgh  with  univerfal  applaufe  for  more 
Rutherford,  Sinclair,  Plummer,  Alfton,  and  limes.  Af-  than  thirty  years,  and  who  had  been  the  firit  to  begin 
ter  learning  what  was  to  be  acquired  at  this  univerfity,  the  infiitution  of  clinical  ledtures  at  the  Royal  Infirmary, 
in  the  profecution  of  his  ltudies  he  vifited  foreign  coun-  found  it  neceffary  to  retire  from  the  fatiguing  duties  of 
tries  3  and  after  attending  the  molt  eminent  teachers  an  office  to  which  the  progrefs  of  age  rendered  him  un- 
at  London,  Paris,  and  Leyden,  he  had  the  degree  of  equal.  On  this  crifis  Dr  Whytt,  Dr  Monro,  fen.  and 
,  Dodlor  of  Phyfic  conferred  upon  him  by  the  univerfity  Dr  Cullen,  each  agreed  to  take  a  fhare  in  an  appoint- 
of  Rheims  in  17 36,  being  then  in  the  22d  year  of  his  ment  in  which  their  united  exertions  promifed  the  higheit 
age*  #  advantages  to  the  univerfity.  By  this  arrangement  ftu- 

Upon  his  return  to  his  native  country,  he  had  the  fame  dents,  who  had  an  opportunity  of  daily  witneffing  the 
honour  alfo  conferred  upon  him  by  the  univerfity  of  St  practice  of  three  fuch  teachers,  and  of  hearing  the 
Andrew’s  3  where  he  had  before  obtained,  with  applaufe,  grounds  of  that  pradtice  explained,  could  not  fail  to  de- 
the  degree  of  Mailer  of  Arts.  rive  the  moll  folid  advantages. 

Not  long  afterwards,  in  the  year  1 73 7»  was  ad-  In  thefe  two  departments,  the  inditutions  of  medicine 
mitted  a  Licentiate  of  Medicine  by  the  Royal  College  in  the  univerfity,  and  the  clinical  ledtures  in  the  Royal 
of  Phyficians  of  Edinburgh  ;  and  the  year  following  he  Infirmary,  Dr  Whytt’s  academical  labours  were  attend- 
was  railed  to  the  rank  of  a  Fellow  of  the  College.  From  ed  with  the  mod  beneficial  confequences  both  to  the  ftu- 
the  time  of  his  admifiion  as  a  licentiate,  he  entered  upon  dents  and  to  the  univerfity.  But  not  long  after  the  pe- 
the  pradtice  of  phyfic  at  Edinburgh  3  and  the  reputation  riod  wTe  have  lad  mentioned,  his  ledtures  on  the  former 
which  he  acquired  for  medical  learning,  pointed  him  of  thefe  fubjedts  underwent  a  confiderable  change, 
but  as  a  fit  fucceffor.  for  the  firft  vaoant  chair  In  the  About  this  time  the  illuftrious  Gaubius,  who  had  fiu> 
univerfity.  Accordingly,  when  Dr  Sinclair,  whofe  ceedcd  to  the  chair  of  Boerhaave,  favoured  the  world 
eminent  medical  abilities,  and  perfuafive  powers  of  ora-  with  his  Injlitutiones  Pathologic*  This  branch  of  medi- 
tory,  had  contributed  not  a  little  to  the  rapid  advance-  cine  had  indeed  a  place  in  the  text  which  Dr  Whytt 
ment  of  the  medical  fchool  of  Edinburgh,  found  that  formerly  followed  3  but,  without  detradting  from  the 
thofe  confpicuous  talents  which  he  poffeffed  could  no  charader  of  Dr  Boerhaave,  it  mayjuftlybe  Laid,  that 
longer  be  exerted  in  the  manner  which  they  once  had  the  attention  he  had  beftowed  upon  it  was  not  equal  to 

been,  when  he  enjoyed  bodily  vigour  unimpaired  by  its  importance.  Dr  Whytt  was  fenfible  of  the  improved 

age  and  powers  of  mind  unclouded  by  difeafe,  he  re-  Rate  in  which  pathology  now  appeared  in  the  writings 

figned  his  academical  appointments  in  favour  of  Dr  of  Boerhaave’s  fucceffor  3  and  he  made  no  delay  in 

Whyt*-  .  .  availing  himfelf  of  the  advantages  which  were  then  a£- 

This  admiffion  into  the  college  took  place  on  the  forded. 

2oth  of  June  1746  3  and  he  began  his  firft  courfe  of  the  In  the  year  1762,  his  pathological  ledtures  were  en- 
inftitutions  of  medicine  at  the  commencement  of  the  tirely  new-modelled.  Following  the  publication  of 
next  winter- feffion.  'lhe  abilities  which  he  difplayed  Gaubius  as  a  text,  he  delivered  a  comment,  which  was 
from  his  academical  chair,  in  no  particular  disappointed  read  by  every  intelligent  ftudent  with  the  moft  unfeign- 
the  expectations  which  had  been  formed  of  his  ledtures.  ed  fatisfadtion.  In  thefe  ledtures  he  colledled  and  con- 
The  Latin  tongue  was  the  language  of  the  univerfity  of  denfed  the  fruits  of  accurate  obfervation  and  long  experi- 
Edinburgh  3  and  he  both  fpoke  and  wrote  in  Latin  ence.  Enriched  by  all  the  opportunities  of  information 
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Whytt.  which  he  had  enjoyed,  and  by  all  the  difcernment  which 
'  he  was  capable  of  exerting,  they  were  juftly  confidered 
as  his  mod  finiftied  production. 

For  a  period  of  more  than  twenty  years,  during  which 
he  was  juftly  held  in  the  higheft  efteem  as  a  leCturer  at 
Edinburgh,  it  may  readily  be  fuppofed  that  the  extent 
of  his  praCtice  correfponded  to  his  reputation.  In  faCt, 
he  received  both  the  firft  emoluments,  and  the  higheft 
honours,  which  could  here  be  obtained.  With  exten- 
five  praCtice  in  Edinburgh,  he  had  numerous  confulta- 
tions  from  other  places.  His  opinion  on  medical  fub- 
jfCts  was  daily  requeued  by  his  moft  eminent  contem¬ 
poraries  in  every  part  of  Britain.  Foreigners  of  the  firft 
diftinCtion,  and  celebrated  phyficians  in  the  molt  remote 
parts  of  the  Britifh  empire,  courted  an  intercourfe  with 
him  by  letter.  Befides  private  teftimonies  of  efteem, 
many  public  marks  of  honour  were  conferred  upon  him 
both  at  home  and  abroad.  In  1752,  he  was  eleCted  a 
fellow  of  the  Royal  Society  of  London  \  in  1761,  he 
was  appointed  firft  phyfician  to  the  king  in  Scotland  j 
and  in  1764,  he  wras  chofen  prefident  of  the  Royal  Col¬ 
lege  of  Phyficians  at  Edinburgh. 

But  the  fame  which  Dr  Whytt  acquired  as  a  praCti- 
tioncr  and  teacher  of  medicine,  were  not  a  little  increafed 
by  the  information  which  he  communicated  to  the  medi¬ 
cal  world  in  different  publications.  His  celebrity  as  an 
author  was  ftill  more  extenfive  than  his  reputation  as  a 
profeffor. 

His  firft  publication,  An  Effay  on  the  Vital  and 
other  Involuntary  Motions  of  Animals,  although  it  had 
been  begun  foon  after  he  had  finifhed  his  academical 
courfe  of  medical  education,  did  not  come  from  the 
prefs  till  1751  5  a  period  of  fifteen  years  from  the 
time  that  he  had  finifhed  his  academical  courfe,  and 
obtained  a  degree  in  medicine  :  but  the  delay  of  this 
publication  was  fully  compenfated  by  the  matter  which 
it  contained,  and  the  improved  form  under  which  it 
appeared. 

The  next  fubjeft  which  employed  the  pen  of  Dr 
Whytt  was  one  of  a  nature  more  immediately  practi¬ 
cal.  His  Effay  on  the  Virtues  of  Lime-water  and 
Soap  in  the  Cure  of  the  Stone,  firft  made  its  appear¬ 
ance  in  a  feparate  volume  in  1752.  Part  of  this  Second 
work  had  appeared  feveral  years  before  in  the  Edinburgh 
Medical  Effays :  but  it  was  now  prefented  to  the  world 
as  a  diftinCt  publication  with  many  improvements  and 
additions. 

His  third  work,  intitled  Phyfiological  Effays,  was 
firft  publifhed  in  the  year  17  55.  This  treatife  confifted 
of  two  parts  *,  ift,  An  Inquiry  into  the  Caufes  which 
promote  the  Circulation  of  the  Fluids  in  the  very  fmall 
Veffels  of  Animals  *,  and  2dly,  Observations  on  the  Sen- 
fibility  and  Irritability  of  the  Parts  of  Men  and  other 
Animals,  occafioned  by  Dr  Haller’s  treatife  on  that  fub- 
je£L  The  former  of  thefe  may  be  confidered  as  an  ex- 
tenfion  and  farther  illuftration  of  the  Sentiments  which 
he  had  already  delivered  in  his  Effay  on  the  Vital  Mo¬ 
tions,  while  the  latter  was  on  a  fubjeCI  of  a  controverfial 
nature.  In  both  he  difplayed  that  acutenefs  of  genius 
and  ftrength  of  judgement  which  appeared  in  his  former 
writings. 

From  the  time  at  which  his  Phyfiological  Effays  were 
publifhed,  feveral  years  were  probably  employed  by  our 
author  in  preparing  for  the  prefs  a  larger  and  perhaps  a 
more  important  work  than  any  yet  mentioned,  his  Ob¬ 


servations  on  the  Nature,  Caufes,  and  Cure  of  thofe  Dis¬ 
orders  which  are  commonly  called  nervous ,  hypochon¬ 
driac,  and  hysteric.  This  elaborate  and  uieful  work  was 
publifhed  in  the  year  1764. 

The  laft  of  Dr  Whytt’s  writings  is  intitled,  Observa¬ 
tions  on  the  Dropfy  in  the  Brain.  This  treatife  did  not 
appear  till  two  years  after  his  death  ;  when  all  his  other 
works  were  colleCled  and  publifhed  in  one  quarto  vo¬ 
lume,  under  the  direction  of  his  fon  and  of  his  intimate 
friend  the  late  Sir  John  Pringle. 

Befides  thefe  five  works,  he  wrote  many  other  papers, 
which  appeared  in  different  periodical  publications  ;  par¬ 
ticularly  hi  the  Philofophical  TranfaClions,  the  Medical 
Effays,  the  Medical  Observations,  and  the  Phyfical  and 
Literary  Effays. 

At  an  early  period  of  life,  foon  after  he  had  fettled  as 
a  medical  pra&itioner  in  Edinburgh,  he  entered  into  the 
married  ftate.  His  firft  wife  was  Mifs  Robertfon,  fifter 
to  General  Robertfon  governor  of  New  York.  By  her 
he  had  two  children  ;  both  of  whom  died  in  early  infan¬ 
cy,  and  their  mother  did  not  long  Survive  them.  A  few 
years  after  the  death  of  his  firft  wife,  he  married  as  a 
Second  wife  Mifs  Balfour,  fifter  to  James  Balfour,  Efq. 
of  Pilrig.  By  her  he  had  fourteen  children  \  but  in 
thefe  alfo  he  was  in  Some  refpe&s  unfortunate  \  for  fix 
of  them  only  Survived  him,  three  fons  and  three  daugh¬ 
ters,  and  of  the  former  two  are  fince  dead.  Although 
the  feeling  heart  of  Dr  Whytt,  amidft  the  diftreffes  of 
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his  family,  mull  have  often  Suffered  that  uneafinefs  and 
anxiety  which  in  fuch  circumftances  is  the  unavoidable 
confequence  of  parental  affe&ion  and  conjugal  love*,  yet 
he  enjoyed  a  large  {hare  of  matrimonial  felicity.  But 
his  courfe  of  happinefs  was  terminated  by  the  death  of 
his  wife,  which  happened  in  the  year  1764:  and  it  is 
not  improbable  that  this  event  had  Some  (hare  in  haften- 
ing  his  own  death  }  for  in  the  beginning  of  the  year 
1765  his  health  was  So  far  impaired,  that  he  became 
incapable  of  his  former  exertions.  A  tedious  complica¬ 
tion  of  chronical  ailments,  which  chiefly  appeared  under 
the  form  of  diabetes,  was  not  to  be  refilled  by  all  the 
medical  Skill  which  Edinburgh  could  afford  ;  and  at 
length  terminated  in  death,  on  the  15th  of  April  1766, 
in  the  $2d  year  of  his  age. 

WI BURGH,  a  considerable  town  of  Denmark,  in 
North  Jutland,  with  a  biftiop’s  fee,  remarkable  for  being 
the  feat  of  the  chief  court  of  juftice  in  the  province. 
The  hall  where  the  council  affembles  has  the  archives  of 
the  country,  and  efcaped  the  terrible  fire  that  happened 
in  the  year  1726,  and  which  burned  the  cathedral- 
church,  that  of  the  Black  Friars,  the  town-houfe,  and 
the  biftiop’s  palace  *,  but  they  have  all  been  rebuilt  more 
magnificent  than  before.  It  is  Seated  on  the  lake  Weter, 
in  a  peninfula,  25  miles  north-wreft  of  Sleftvick,  and  1 10 
north-by-weft  of  Copenhagen.  E.  Long.  9.  50.  N.  Lat. 
56.  20. 

WICK,  a  royal  borough  on  the  eafl  coaft  of  the 
county  of  Caithnefs.  It  is  fmall,  and  the  ftreets  narrow, 
but  a  few  of  its  buildings  are  an  ornament  to  the  place. 
The  prefent  harbour  is  very  inconvenient,  but  it  is  pro- 
pofed  to  ere£l  a  new  one,  which  will  be  of  great  im¬ 
portance  to  the  Safety  of  navigation  along  that  coaft. 
The  population  of  the  whole  parifti  in  1793  amounted 
to  5000. 

WICKER,  Signifies  made  of  fmall  twigs. 

WICKET,  a  fmall  door  in  the  gate  of  a  fortified 

place* 
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Wickliff.  place,  &c.  or  a  hole  in  a  door  through  which  to  view 
1  what  paffes  without. 

WICKLIFF,  John,  the  firft  divine  in  Europe  who 
had  refolution  to  attempt  a  reformation  of  religion,  was 
born  about  the  year  1324,  in  the  parifh  of  Wycliff,  near 
Richmond,  in  Yorkfliire.  He  was  educated  at  Oxford, 
firft  in  Queen’s  and  afterwards  in  Merton  college,  of 
which  he  was  a  probationer-fellow.  Having  acquired 
the  reputation  of  a  man  of  great  learning  and  abilities, 
in  1361  he  was  chofen  mailer  of  Baliol-hall,  and  in 
X365  conftituted  warden  of  Canterbury  college,  by  the 
founder  Archbifhop  Simon  de  I  flip  *,  but  in  1367,  he  was 
ejedted  by  the  regulars,  together  with  three  fecular  fel¬ 
lows.  He  thought  their  proceedings  arbitrary,  and 
therefore  appealed  to  the  pope  \  but  inftead  of  obtaining 
redrefs,  the  ejeCtment  was  confirmed  in  137°.  This 
difappointment  probably  contributed  fomewnat  towards 
his  enmity  to  the  fee  of  Rome,  or  rather  to  confirm  that 
enmity  \  for  he  had  long  before  written  againfl  the 
pope’s  exactions  and  corruptions  of  religion.  However, 
his  credit  in  the  univerfity  continued  ;  for  having  taken 
the  degree  of  doCtor  in  divinity,  he  read  public  lectures 
with  great  applaufe  ;  in  which  he  frequently  expofed 
the  impofitions  of  the  Mendicant  friars.  About  this 
time  he  publifhed  a  defence  of  his  fove reign  Edward  III. 
againfl  the  pope,  wTho  had  infilled  on  the  homage  to 
which  his  predecefior  King  John  had  agreed.  This  de¬ 
fence  was  the  caufe  of  Wickliff ’s  introduction  at  court, 
and  of  his  being  fent  one  of  the  ambaffadors  in  1374  to 
Bruges,  where  they  met  the  pope’s  nuncios,  in  order  to 
fettle  feveral  ecclefiaftical  matters  relative  to  the  pope’s 
authority.  In  the  mean  time  Wickliff  was  prefented  by 
the  king  to  the  reCtory  of  Lutterworth  in  Leiceflerlhire, 
and  in  1375  he  obtained  a  prebend  in  the  church  of 
Weftbury  in  Glouceflerlhire.  Wickliff  continued  hither¬ 
to,  without  moleftation,  to  oppofe  the  papal  authority  *, 
but  in  1377  a  bull  was  fent  over  to  the  archbilhop  of 
Canterbury,  and  to  Courtney  bilhop  of  London,  order¬ 
ing  them  to  fecure  this  arch-heretic,  and  lay  him  in 
irons  \  at  the  fame  time  the  pope  wrote  to  the  king,  re¬ 
queuing  him  to  favour  the  bilhops  in  the  profecution  \ 
he  alfo  fent  a  bull  to  Oxford,  commanding  the  univer¬ 
fity  to  give  him  up.  Before  thefe  bulls  reached  Eng¬ 
land  Edward  III.  was  dead  5  and  Wickliff,  protected  by 
John  duke  of  Lancafler,  uncle  to  Richard  II.  favoured 
by  the  queen-mother,  and  fupported  by  the  .citizens  of 
London,  eluded  the  perfecution  of  Pope  Gregory  IX. 
who  died  in  1378.  In  the  following  year  this  intrepid 
reformer  prefented  to  parliament  a  fevere  paper  againfl 
the  tyranny  of  Rome,  wrote  againfl  the  papal  fupremacy 
and  infallibility,  and  publifhed  a  book  On  the  Truth  of 
the  Scriptures ,  intended  to  prepare  the  way  for  an  Eng- 
lilh  tranflation  of  them,  in  which  he  had  made  confider- 
able  progrefs.  In  1381  he  publifhed  Sixteen  Conclujions ; 
in  the  firft  of  which  he  ventured  to  expofe  the  grand  ar¬ 
ticle  of  tranfubftantiation.  Thefe  conclufions  being  con¬ 
demned  by  the  chancellor  of  Oxford,  Wickliff  appealed 
to  the  king  and  parliament ;  but  being  deferted  by  his 
unfteady  patron  the  duke  of  Lancafler,  he  was  obliged 
to  make  a  confeflion  at  Oxford  ;  and  by  an  order  from 
the  king  was  expelled  the  univerfity.  He  now  retired 
to  his  living  of  Lutterworth,  where  he  finifhed  his  tranf¬ 
lation  of  the  bible.  This  verfion,  of  which  there  are 
feveral  manufcript  copies  in  the  libraries  of  the  univer- 
fitiesj  Britifti  Mufeum,  &c,  is  a  very  literal  tranfl?,tion 


from  the  Latin  vulgate.  In  1383  he  was  fuddenly 
ft  ruck  with  the  palfy  5  a  repetition  of  which  put  an  end 
to  his  life  in  December  1384.  He  was  buried  in  his  L 
own  church,  where  his  bones  were  fuffered  to  reft  in 
peace  till  the  year  1428,  when,  by  an  order  from  the 
pope,  they  were  taken  up  and  burnt.— Befides  a  num¬ 
ber  of  works  that  have  been  printed,  he  left  a  prodigi¬ 
ous  number  of  manufcripts  }  an  accurate  lift  of  which 
may  be  feen  in  Bilhop  Tanner’s  Bib .  Brit .  Hib .  Some 
of  them  are  in  the  Bodleian  Library,  others  in  the  Bri- 
tifh  Mufeum,  &c. 

Wickliff  wTas  doubtlefs  a  very  extraordinary  man,  con- 
fidering  the  times  in  which  he  lived.  His  natural  faga- 
city  difcovercd  the  abfurdities  and  impofitions  of  the 
church  of  Rome,  and  he  had  the  honefty  and  refolution 
to  promulgate  his  opinions,  which  a  little  more  fup- 
port  would  probably  have  enabled  him  to  eftablifti  : 
they  were  evidently  the  foundation  of  the  fubfequent  re¬ 
formation. 

WICKLOW,  a  county  of  Ireland,  in  the  province 
of  Leinfter  5  bounded  on  the  north  by  the  county  of 
Dublin  ;  on  the  eaft  by  the  Irifti  fea  ;  on  the  fouth  by 
Wexford  ;  and  on  the  weft  by  Kildare  and  Cather- 
lough.  It  is  33  miles  in  length,  20  in  breadth,  and  in¬ 
differently  fruitful.  It  contains  54  parifties,  and  former¬ 
ly  fent  10  members  to  the  Irifh  parliament. 

Wicklow,  the  capital  of  a  county  of  the  fame  name, 
in  Ireland  ;  feated  on  the  fea-fide,  with  a  narrow  har¬ 
bour,  at  the  mouth  of  the  river  Leitrim,  over  which 
(lands  a  rock,  inftead  of  a  caftle,  furrounded  by  a  ftrong 
wall,  24  miles  fouth  of  Dublin.  W.  Long.  6.  7.  N.  Lat 
52.  55. 

WIDGEON.  See  Anas,  Ornithology  Index . 

WIDOW,  a  woman  who  has  loft  her  hufband. 

WIFE,  a  married  woman,  or  one  joined  with,  and 
under  the  protection  of,  an  hufhand.  See  Husband. 

Isle  of  WIGHT,  an  iftand  lying  on  the  fouth  coaft: 
of  Hampftiire,  from  which  it  is  feparated  by  a  narrow 
channel.  It  is  about  21  miles  in  length  and  13  in 
breadth.  It  is  nearly  divided  into  equal  parts  by  the 
river  Mede  or  Cowes,  which  rifing  in  the  fouthern 
angle,  enters  at  the  northern,  into  the  channel,  oppofite 
the  mouth  of  Southampton  bay.  The  fouth-coaft  is 
edged  wTith  very  deep  cliffs  of  chalk  and  freeftone,  hol¬ 
lowed  into  caverns  in  various  parts.  The  w-eft  fide  is 
fenced  with  ridges  of  rocks,  of  which  the  moft  remark¬ 
able  are  thofe  called,  from  their  (harp  extremities,  the 
Needles .  Between  the  iftand  and  the  main  are  various 
fand-banks,  efpecially  off  the  eaftern  part,  where  is  the 
fafe  road  of  St  Helen’s.  Acrofs  the  iftand,  from  eaft  to 
weft,  runs  a  ridge  of  hills,  forming  a  traCt  of  fine  downs, 
with  a  chalky  or  marly  foil,  which  feed  a  great  number 
of  fine-fleeced  fheep.  Rabbits  are  alfo  very  plentiful 
here.  To  the  north  of  this  ridge  the  land  is  chiefly 
pafture  :  to  the  fouth  of  it  is  a  rich  arable  country,  pro¬ 
ducing  great  crops  of  corn.  The  variety  of  profpeCts 
which  this  iftand  affords,  its  mild  air,  and  the  neat  man¬ 
ner  in  which  the  fields  are  laid  out,  render  it  a  very  de* 
lightful  fpot.  It  is  devoted  almoft  folely  to  hulban- 
dry,  and  has  no  manufactory.  It  is  one  of  the  princi¬ 
pal  refources  of  the  London  market  for  unmalted  barley. 
Among  its  produCts  are  to  be  reckoned  a  pure  white 
pipe-clay,  and  a  fine  white  cryftalline  fand  ;  of  the  lat¬ 
ter  of  which  great  quantities  are  exported  for  the  ufe  of 
the  glafs  work  in  various  parts.  Its  principal  town  is * 
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tlie  borough  of  Newport ;  it  likewife  contains  the  two 
fmall  boroughs  of  Newton  and  Yarmouth. 

WIGTON,  a  royal  borough,  and  capital  of  that 
diftrift  of  Galloway  to  which  it  gives  name.  It  is  of 
confiderable  antiquity,  and  few  of  its  houfes  have  been 
lately  erected.  It  is  fuppofed  to  have  been  a  place  of 
fomc  confequence  in,  the  ninth  century,  and  that  it 
wks  made  a  royal  borough  in  the  reign  of  Robert 
Bruce.  It  is  governed  by  a  provoft,  two  bailies,  and 
1 2  counfellors  ;  is  extremely  healthy,  and  furnifhes 
many  inftances  of  longevity.  In  1755,  the  population 
amounted  to  1032,  and  the  whole  pariih  in  1793  was 
|350. 

WIGTONSHIRE,  fometimes  denominated  Upper  or 
Wejl  Galloway ,  is  about  30  miles  long,  and  1 2  broad. 
It  is  bounded  on  the  fouth-eaft  by  the  bay  of  Wigton, 
by  which  it  is  feparated  from  Kirkcudbright ;  on  the 
fouth  and  weft  by  the  ocean  ;  on  the  north  by  Ayr¬ 
shire  ;  and  on  the  eaft  by  Kirkcudbright.  The  coaft  is 
tolerably  fertile,  but  improvements  in  agriculture  are 
Hill  in  their  infancy.  The  interior  and  northern  parts 
are  hilly  and  barren,  fit  only  for  fheep  and  black  cattle. 
It  contains  three  royal  boroughs,  viz.  Wigton,  Stran¬ 
raer,  and  Whithorn,  with  a  number  of  feats  belonging 
to  noblemen  and  gentlemen.  It  is  divided  into  17 
pari Hies  ;  and,  according  to  a  cenfus  taken  fince  the 
palfing  of  the  population  a  &  in  1801,  the  population 
amounted  to  22,918,  being  an  increafe  of  6452  lince 
the  return  to  Dr  Webfler  in  1755.  The  valued  rent 
is  67,646!.  Scots,  while  the  real  rent  is  computed  at 
53,8901.  fterling. 

#  The  following  is  the  population  according  to  the  pa- 
rilhes  at  two  different  periods  *  : 


PariJlje 

Glafferton 
Inch 

Kirkcolm 
Kirkinner 
Kirkmaiden 
Kirkowan 
Lefwalt 
Luce,  New 
Luce,  Old 
Mochrum 
Penninghame 
Port  Patrick 
Sorbie 
Stranraer 
15  Stoneykirk 
Whithorn 
1 7  Wigton 


Population  Population  in 
in  nSS-  179c—  i7$S. 
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765 

792 
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795 

6  C2 

-  459 

1509 
828 
1509 
61 1 
968 
.  610 

1151 
1412 
1032 

Total,  16,466 


900 

*45° 

945 

II  C2 

1380 
690 
1194 
400 
1200 
I4OO 
2000 
996 
1069 
160  2 
*365 

1890 

*35° 

20,983 

16,466 


Increafe,  4,5 1 7 

WILD-fire.  See  IVlld-FlRE. 

WILDERNESS,  in  Gardening ,  a  kind  of  grove  of 
large  trees,  in  a  fpacious  garden,  in  which  the  walks  are 
commonly  made  either ^to  interfe&  each  other  in  angles, 
ox  have  the  appearance  of  meanders  and  labyrinths. 
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Wilderneffes  (fays  Mr  Miller)  fhould  always  be  pro¬ 
portioned  to  the  extent  of  the  gardens  in  which  they  are 
made  ;  for  it  is  very  ridiculous  to  fee  a  large  wildernefs ' 
planted  with  tall  trees  in  a  fmali  fpot  of  ground  5  and, 
on  the  other  hand,  nothing  can  be  more  abfurd  than  to 
fee  little  paltry  fquares,  or  quarters  of  wilder nefs-work, 
in  a  magnificent  large  garden.  As  to  the  filiation  of 
wilderneffes,  they  fhould  never  be  placed  too  near  the 
habitation,  nor  fa  as  to  obflru£l  any  diffant  profpeft  of 
the  country,  there  being  nothing  fo  agreeable  as  an  un¬ 
confined  profpeft  :  but  where,  from  the  fituation  of  the 
place,  the^  light  is  confined  within  the  limits  of  the  gar¬ 
den,  nothing  can  fo  agreeably  terminate  the  profpeft  as 
a  beautiful  feene  of  the  various  kinds  of  trees  judicioufly 
planted  $  and  if  it  is  fo  contrived  that  the  termination  is 
planted  circularly,  with  the  concave  towards  the  fight, 
it  will  have  a  much  better  effeft  than  if  it  end  in 
ftraight  lines  or  angles.  The  plants  fliould  always  be 
adapted  to  the  fize  of  the  plantation;  for  it  is  very  ab¬ 
furd  for  tall  trees  to  be  planted  in  the  fmall  fquares  of  a 
little  garden  ;  and  in  large  defigns  fmall  flirubs  will  have 
a  mean  appearance.  It  fliould  alfo  be  obferved  never  to 
plant  evergreens  amongft  deciduous  trees;  but  always  to 
place  the  evergreens  in  .  wildernefs  in  a  feparate  part  by 
themfelves,  and  that  chiefly  in  fight. 

As  to  the  walks,  thofe  that  have  the  appearance  of 
meanders,  where  the  eye  cannot  difeover  more  than 
twenty  01  thirty  yards  in  length,  are  generally  prefer¬ 
able  to  all  others,  and  thefe  fhould  now  and  then  lead 
into  an  open  circular  piece  of  grafs ;  in  the  centre  of 
which  may  be  placed  either  an  obelifk,  flatue,  or  foun¬ 
tain  ;  and  if  In  the  middle  of  the  wildernefs  there  be 
contrived  a  large  opening,  in  the  centre  of  which  may 
be  erefted  a  dome  or  banqueting  houfe,  furrounded  with 
a  green  plot  of  grafs,  it  will  be  a  confiderable  addition 
to  the  beauty  of  the  whole.  From  the  fides  of  the 
walks  and  openings,  the  trees  fliould  rife  gradually  one 
above  another  to  the  middle  of  the  quarters  ;  where 
fhould  always  be  planted  the  largeft  growing  trees,  fo 
that  the  heads  of  all  the  trees  may  appear  to  view,  while 
their  ffems  will  be  hid  from  the  fight.  Thus,  in  thofe 
parts  which  are  planted  with  deciduous  trees,  rofes, 
honeyfuckles,  fpiraea  frutex,  and  other  kinds  cf  low 
flowering  flirubs,  may  be  planted  next  the  walks  and 
openings  ;  and  at  their  feet,  near  the  fides  of  the  walks, 
may  be  planted  primrofes,  violets,  daffodils,  &c.  not  in  a 
ftraight  line,  but  fo  as  to  appear  accidental,  as  in  a  na¬ 
tural  wood.^  Behind  the  firfl  row  of  flirubs  fhould  be 
planted  fyringas,  althaea  frutex,  mezereons,  and  other 
flowering  flirubs  of  a  middle  growth  ;  and  thefe  may  be 
backed  with  many  other  forts  of  trees  rifing  gradually 
to  the  middle  of  the  quarters. 

The  part  planted  with  evergreens  may  be  difpofed 
in  the  following  manner,  viz.  in  the  firft  line  next  the 
great  walks  may  be  placed  the  lauruflinus,  boxes, 
fpurge  laurel,  juniper,  favin,  and  other  dwarf  ever¬ 
greens.  Behind  thefe  may  be  placed  laurels,  hollies’ 
arbutufes*,  and  other  evergreens  of  a  larger  growth. 
Next  to  thefe  may  be  planted  alaternufes,  phyllireas, 
yews,  cypreffes,  Virginian  cedars,  and  other  trees  of 
the  fame  growth  ;  behind  thefe  may  be  planted  Nor¬ 
way  and  filver  firs,  the  true  pine,  and  other  forts  of  the 
fij  growth ;  and  in  the  middle  fhould  be  planted  Scotch 
pines,  pinafter,  and  other  forts  of  the  larger  growing 
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evergreens  \  which  will  afford  a  mo  ft  delightful  profpedt 
if  the  different  ftiades  of  the  greens  are  curioufly  inter¬ 
mixed. 

But  bcfide  the  grand  walks  and  openings  (which 
ftiould  always  be  laid  with  turf,  and  kept  well  mowed), 
there  fhould  be  feme  fmaller  ferpentine  walks  through 
the  middle  of  the  quarters,  where  perfons  may  re¬ 
tire  for  privacy  }  and  by  the  fides  of  thefe  private 
walks  may  alfo  be  fcattered  fome  wood-flowers  and 
plants  5  which,  if  artfully  planted,  will  have  a  very 
good  effetft. 

In  the  general  defign  thefe  wilderneffes,  there  fhould 
not  be  a  ftudied  and  ftiff  correfpondency  between  the 
feveral  parts  \  for  the  greater  diverfity  there  is  in  the 
diftribution  of  them,  the  more  pleafure  they  will  af- 
ford. 

WILKIE,  William,  D.  D.  author  of  a  heroic 
poem  called  the  Epigoniad ,  was  born  in  the  pariih  of 
Dalmeny  in  Weft  Lothian  in  Scotland,  in  October 
1721.  His  father  was  a  iinall  farmer,  and  was  not 
very  fortunate  in  his  worldly  affairs.  He  gave  his  fon, 
however,  a  liberal  education,  the  early  part  of  which 
he  received  at  the  pariih  fchool  of  Dalmeny,  and  at  the 
age  of  13  he  was  fent  to  the  univerfity  of  Edinburgh, 
where  he  was  foon  diftinguifhed  as  a  young  man  of  ge¬ 
nius.  Among  his  fellow-itudents  were  Dr  Robertfon 
the  niftorian,  Mr  Home  the  poet,  and  fome  other  emi¬ 
nent  literary  characters.  lie  became  acquainted  allb, 
in  the  courfe  of  his  education,  with  David  Hume  and 
Dr  Adam  Fergufon. 

Before  he  completed  his  ftudies  at  the  univerfity,  his 
•father  died,  leaving  him  only  the  ftock  and  unexpired 
leafe  of  his  farm,  with  the  care  of  three  filters,  one  of 
whom  being  afterwards  married  to  an  experienced  farm¬ 
er,  Wilkie  availed  himfelf  of  his  practical  knowledge. 
He  formed  a  fyftem  of  farming  which  fully  anfweied  his 
own  expectations,  and  fecured  to  him  the  approbation  of 
all  his  neighbours.  After  becoming  a  preacher  in  the 
church  of  Scotland,  he  ftill  continued  his  former  mode 
of  living,  cultivating  his  farm,  reading  the  claffics,  and 
occafionally  preaching  for  the  minifters  in  the  neigh¬ 
bourhood.  In  1753,  lie  was  prefented  to  the  church 
of  Ratho  by  the  eavl  of  Lauderdale,  who  was  fenfible  of 
his  worth,  and  admired  his  genius.  The  duties  of  his 
new  office  he  difeharged  with  fidelity,  and  was  celebrated 
for  his  impreffive  mode  of  preaching,  while  he  did  not  ne- 
gleCt  the  amufements  of  hufbandry,  and  the  ftudy  of  the 
belles  lettres.  He  publiftied  his  Epigoniad  in  the  year 
J757>  ^e  refult  of  fourteen  years  ftudy,  and  a  fecond 
edition  of  it  was  called  for  in  1759,  in  which  year  he 
was  chofen  profeffor  of  natural  philofophy  in  the  univer¬ 
fity  of  St  Andrews.  His  whole  fortune,  when  he  re¬ 
moved  to  this  place,  did  not  exceed  200I.  which  he  laid 
out  in  the  purchafe  of  a  few  acres  of  land  in  the  vicinity 
of  the  city.  He  lived  in  the  univerfity  in  the  fame 
ftudious  and  retired  manner  as  he  had  done  at  Ratho. 
In  the  year  176S  he  publiftied  a  volume  of  fables  of  no 
great  celebrity,  prior  to  which  the  univerfity  conferred 
on  him  the  degree  of  D.  D.  He  died,  after  a  lingering 
illnefs,  on  the  10th  of  October  1772. 

The  manners  of  Dr  Wilkie-  were  in  many  refpe£ls 
very  fmgular,  and  in  fome  quite  difgufting.  For  the 
purpofe  of  promoting  perfpiration,  and  thus  removing 
an  aguifti  complaint,  with  which  he  had  been  feized  du¬ 
ring  his  refidence  at  Ratho}  he  generally  flept  in  winter 


r  1  ]  w  1  L 

under  no  fewer  than  24  blankets.  His  averfion  to  clean 
linen  is  altogether  unaccountable.  It  is  faid  that  when 
he  flept  from  home,  he  not  only  ftipulated  for  the  pro-4 
per  quantity  of  blankets,  but  requefted  to  be  indulged 
with  ffieets  which  had  been  previoufly  ufed  by  fome 
other  perfon.  It  is  fcarcely  neceifary  to  add,  that  his 
drefs  was  flovcnly  in  the  extreme.  It  is  fomewhat  re¬ 
markable,  that  Dr  Wilkie  never  could  read  aloud  the 
fmootheft  verfe  in  fuch  a  manner  as  to  preferve  either 
the  meafure  or  the  fenfe,  although  his  own  compofitions 
in  verfe  are  greatly  diftinguifhed  by  their  fmoothnefs 
and  elegance. 

It  is  faid  that  Dr  Wilkie,  from  having  ftudied  Hp- 
mer  wiln  great  attention,  was  led  to  project  an  epic 
poem  on  the  model  of  that  ancient  poet.  The  fubjeft 
of  it  is  drawn  from  the  fourth  book  of  the  Iliad,  where 
Sthenelus  gives  Agamemnon  a  fhort  account  of  the 
facking  of  Thebes  \  and  as  that  city  was  taken  by  the 
Tons  of  thofe  who  had  fallen  before  it,  our  author  gave 
to  his  poem  the  title  of  Epigoniad,  from  the  Greek 
word  iTTiym fignifying  defendants.  This  title,  it  is 
fuppofed,  is  not  very  appropriate,  and  is  not  altogether 
free  from  quaintnefs.  The  fubjedt  of  the  poem  has  not 
been  feledted  with  much  judgement  )  for  the  learned 
reader  will  prefer  ftudying  the  manners  and  adlions  of 
ancient  heroes  in  the  fublime  defcriptions  of  Homer  and 
Virgil,  and  others  will  be  little  interefted  in  feenes  and 
characters  fo  different  from  thofe  with  which  they  are 
familiar,  and  fo  far  removed  from  their  own  times. 
Accordingly,  the  Epigoniad,  with  all  its  merit  as  an 
epic  poem  (and  it  is  not  deftitute  of  many  of  the  effen- 
tial  requifites  of  that  fpecies  of  poetical  compofition),  is- 
now  little  known. 

WILKINS,  Dr  John,  a  moft  ingenious  and  learned 
Engliffi  bifhop,  was  the  fon  of  a  goldfmith  of  Oxford, 
and  was  born  in  1614.  He  adhered  to  the  parliament 
during  the  civil  wars,  by  whom  he  was  made  warden  of 
Wadham  college  in  1648:  he  married  afterwards  the 
filter  of  Oliver  Cromwell,  and  procured  a  difpenfation 
to  retain  his  wardenihip  notwithftanding.  Richard  Crom¬ 
well  made  him  matter  of  Trinity  college,  Cambridge, 
from  which  he  was  eje&ed  on  the  Reftoration.  He 
then  became  preacher  to  Gray’s-Inn,  re£tor  of  St  Lau¬ 
rence  Jewry,  London,  clean  of  Rippcn,  and  in  1688 
was  promoted  to  the  bifhopric  of  Chefter.  He  died  in 
.1672.  Biffiop  Wilkins  thought  it  prudent  to  fubmit  to 
the  powers  in  being  ,  he  therefore  fubfcribed  to  the  fo- 
lemn  league  and  covenant  while  it  was  enforced,  and 
was  equally  ready  to  fwear  allegiance  to  King  Charles 
when  he  was  reftored  :  this,  with  his  moderate  fpirit 
toward  diffenters,  rendered  him  not  very  agreeable  to 
churchmen.  His  mathematical  and  philofophical  works, 
which  contain  many  ingenious  and  curious  pieces,  con- 
fidering  the  time  when  they  were  writtten,  have  been 
colle&ed  in  one  vol.  8vo.  He  publifhed  alfo  fome  theo¬ 
logical  tra&s.  He  was  the  ftrft  prefident  of  the  Royal 
Society. 

WILL,  that  faculty  of  the  mind  by  which  it  em¬ 
braces  or  reje£h  any  thing  offered  to  it.  See  Meta¬ 
physics. 

Will,  or  Lq/l  IV ill ,  in  Law,  ftgnifies  the  decla¬ 
ration  of  a  man’s  mind  and  intent  relating  to  the  difpo- 
fition  of  Ills  lands,  goods,  or  other  eftate,  or  of  what  he 
would  have  done  after  his  death.  In  the  common  law 
there  is  a  diftin&ion  made  between  a  will  and  a  tefta- 
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ment  :  that  is  called  a  will  where  lands  or  tenements 
are  given  5  ~nd  when  the  difpofition  concerns  goods 
and  chattels  alone,  it  is  termed  a  tejlament .  See  Tes¬ 
tament. 

WlLL-with-a-wifp ,  or  Jack+with*a-lantliQrn,  two  po¬ 
pular  names  for  the  meteor  called  ignis  fatuus .  See 
Light,  N°  46. 

WILLIAM  o/MalMSBURY,  an  hiflorian  of  confi- 
derable  merit  in  the  reign  of  King  Stephen  \  but  of 
whofe  life  few  particulars  are  known.  According  to 
Bale  and  Pits,  he  was  furnamed  Somerfetus ,  from  the 
county  in  which  he  was  born.  From  his  own  preface 
to  his  fecond  book  De  Regibus  Anglorum ,  it  appears 
that  he  was  addicted  to  learning  from  his  youth  *, 
that  he  applied  himfelf  to  the  lludy  of  logic,  phyfic, 
ethics,  and  particularly  to  hiflory.  He  retired  to  the 
Benedi&ine  convent  at  Malmftmry,  became  a  monk, 
and  was  made  precentor  and  librarian  \  a  fituation  which 
much  favoured  his  intention  of  writing  the  hiftory  of 
this  kingdom.  In  this  monaftery  he  fpent  the  remain¬ 
der  of  his  life,  and  died  in  the  year  1142.  He  is  one 
of  our  moft  ancient  and  moil  faithful  hiftorians.  His 
capital  work  is  that  intitled  De  Regibus  Anglorum ,  in 
five  books  ,  with  an  Appendix,  which  he  ftyles  Hi/lo- 
rice  Novell#,  in  two  more.  It  is  a  judicious  colleftion 
of  whatever  he  found  on  record  relative  to  England, 
from  the  invafion  of  the  Saxons  to  his  own  times. 

William  of  Newbury ,  fo  called  from  a  monaftery 
in  York  (hire,  of  'which  he  was  a  member,  wrote  a  hi¬ 
ftory  which  begins  at  the  Conqueft  and  ends  at  the  year 
1197.  His  Latin  ftyle  is  preferred  to  that  of  Matthew 
Paris  and  he  is  intitled  to  particular  praife,  for  his  ho- 
neft  regard  to  truth,  in  treating  the  fables  of  Jeffery  of 
Monmouth  with  the  contempt  they  deferve  ;  as  well  as 
for  exprefling  his  approbation  of  Henry  II. ’s  defign  of 
reforming  the  clergy,  by  bringing  them  under  the  regu¬ 
lation  of  the  fecular  power. 

William  of  Wykeham ,  biftrop  of  Winchefter,  was 
born  in  the  village  of  Wykeham,  in  the  county  of 
Southampton,  in  1324.  He  was  educated  at  Winchef¬ 
ter  and  Oxford  7  and  having  continued  near  ftx  years 
in  the  univerftty,  his  patron  Nicholas  Wedal,  governor 
of  the  province  of  Southampton,  took  him  into  his  fa¬ 
mily,  and  appointed  him  his  counfellor  and  fecretary. 
He  could  not  have  made  choice  of  a  fitter  perfon  for 
that  employment,  no  man  in  that  age  writing  or  fpeak- 
ing  more  politely  than  Wykeham.  For  this  reafon 
Edington,  bifhop  of  Winchefter,  lord  high-treafurer  of 
the  kingdom,  appointed  him  his  fecretary  three  years 
after,  and  alfo  recommended  him  to  King  Edward  III. 
who  took  him  into  his  fervice.  Being  {killed  in  geo¬ 
metry  and  architecture,  he  was  appointed  furveyor  of 
the  royal  buildings,  and  alfo  chief  juftice  in  eyre  :  he 
fuperintended  the  building  of  Windfor-caftle.  He  was 
after'ward  chief  fecretary  of  ftate,  a  keeper  of  the 
privy  feal  \  and  in  1367  fucceeded  Edington  in  the 
fee  of  Winchefter.  A  little  after  he  was  appointed  lord 
high-chancellor  and  preftdentof  the  privy-council.  That 
he  might  well  difcharge  the  feveral  fun&ions  of  his  em¬ 
ployments,  both  ecclefiaftical  and  civil,  he  endeavoured, 
on  one  hand,  to  regulate  his  own  life  according  to  the 
ftricteft  maxims,  and  to  promote  fuch  parifh-priefts  only 
as  were  able  to  give  due  inftructions  to  their  parifhion- 
ers,  and  at  the  fame  time  led  exemplary  lives  :  on  the 
other  hand,  he  did  all  in  his  power  to  caufe  juftice  to 
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be  impartially  adminiftered.  In  1371  he  refigned  his  William, 
chancellorfhip,  and  fome  time  after  the  great  feal.  Ed-  William’s 
ward  returning  to  England,  after  having  carried  on  aL 
very  fuccefsful  war  in  France,  found  his  exchequer  in 
great  diforder.  The  duke  of  Lancafter,  one  of  his  fons, 
at  the  head  of  feveral  lords,  having  brought  complaints 
againft  the  clergy,  who  then  enjoyed  the  chief  places  in  the 
kingdom,  the  king  removed  them  from  their  employments. 

But  the  laymen,  who  were  raifed  to  them,  behaved  io 
ill,  that  the  king  was  forced  to  reftore  the  ecclefiaftics. 

The  duke  of  Lancafter  fhowed  ftrong  animofity  to  the 
clergy,  and  fet  every  engine  at  wrork  to  ruin  Wykeham. 

He  impeached  him  of  extortion,  and  of  difguifing  things, 
and  obliged  him  to  appear  at  the  King’s-bench.  He 
got  fuch  judges  appointed  as  condemned  him  }  and  not 
fatisfied  with  depriving  him  of  all  the  temporalities  of 
his  biftiopric,  he  advifed  Edward  to  banifh  him :  but 
this  prince  reje&ed  the  propofal,  and  afterward  reftored 
to  Wykeham  all  that  he  had  been  diverted  of.  Rich¬ 
ard  II.  was  but  eleven  years  old  when  Edward  died  : 
fo  that  the  duke  of  Lancafler  had  an  eafy  opportunity 
of  reviving  the  accufations  againft  the  biftrop  of  Win¬ 
chefter  :  neverthelefs  Wykeham  cleared  himfelf.  Then 
he  founded  two  noble  colleges,  the  one  in  Oxford,  the 
other  in  Winchefter.  Whilft  he  was  exerting  his  ut- 
moft  endeavours  to  improve  thefe  two  line  foundations, 
he  was  recalled  to  court,  and  in  a  manner  forced  to  ac¬ 
cept  of  the  office  of  lord  high-chancellor  in  1389. — 

Having  excellently  difcharged  the  duties  of  that  em¬ 
ployment  for  three  years,  he  obtained  leave  to  refign  it, 
forefeeing  the  difturbances  that  were  going  to  break 
out.  Being  returned  to  his  church,  he  finiffied  his  col¬ 
lege,  and  built  there  fo  magnificent  a  cathedral,  that  it 
almoft  equals  that  of  St  Paul’s  in  London.  He  laid 
out  feveral  fums  in  things  advantageous  to  the  public 
and  to  the  poor  5  nbtwithftanding  which,  in  1397  he 
was  in  great  danger  j  for  he  and  fome  others  were  im¬ 
peached  of  high-treafon  in  open  parliament :  however, 
he  was  again  fully  cleared.  From  that  time  till  his 
death  he  kept  quiet  in  his  diocefe,  and  there  employed 
himfelf  in  all  the  duties  of  a  good  prelate„  He  died  in 
1404,  in  the  81ft  year  of  his  age. 

William,  the  name  of  feveral  kings  of  England. 

See  England,  N°  87—92,  and  Britain,  N°  302. 

Fort-WlLLIAM,  a  fortrefs  in  the  Highlands  of  Scot¬ 
land,  ere&ed  in  King  William’s  reign,  as  was  alfo  a 
fmall  town  adjoining,  called  Maryburgk ,  in  honour  of 
his  queen.  It  is  fituated  in  Invemefs-fliire,  on  a  nar¬ 
row  arm  of  the  fea  called  Loch  Eil,  which  by  the  com¬ 
pletion  of  the  Caledonian  canal,  will  be  united  to  the 
Weftern  fea.  Fort-William  is  of  a  triangular  form* 
having  two  baftions,  and  is  capable  of  admitting  a  gar- 
rifon  of  800  men  ^  but  could  not  be  defended  againft 
an  attack,  as  it  is  commanded  by  feveral  hills  in  the 
neighbourhood. 

William's  Fort ,  is  a  fadtory  of  Afia  belonging  to 
the  Eaft-India  Company,  feated  on  one  of  the  branches 
of  the  river  Ganges,  in  the  kingdom  of  Bengal.  The 
fort  was  fir  ft  built  in  the  fhape  of  an  irregular  tetragon 
of  brick  and  mortar  \  and  the  town  has  nothing  regular 
in  it,  becaufe  every  one  built  a  houfe  as  he  liked  beft, 
and  for  his  own  conveniency.  The  governor’s  houfe  is 
within  the  fort,  and  is  the  beft  piece  of  architedlure  in 
thefe  parts.  Here  there  are  alfo  convenient  lodgings 
for  the  factors. and  writers,  with  ftoxe-houfes  for  the 
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William  company’s  goods,  and  magazines  for  ammunition.  A- 
.11.  bout  50  yards  from  the  fort  is  the  church,  which  was 
W  iliis.  ^  originally  built  by  the  merchants.  The  town  of  Cal¬ 
cutta  is  contiguous,  containing  $00,000  inhabitants. 
It  is  governed  by  a  mayor  and  aldermen,  as  moll  of 
the  company’s  fa&ories  in  the  Eaft  Indies  now  are. 
In  1757  it  was  furprifed  by  the  nabob  of  Bengal,  who 
took  it,  and  put  moft  of  thofe  that  had  made  re- 
fi dance  into  a  place  called  the  B/ack-Ho/e ,  where  the 
greater  number  was  fuffocated.  This  nabob  was  after¬ 
wards  killed,  and  another  fet  up  in  his  room,  more 
friendly  to  the  Englilh  *,  and  the  fa&ory  was  re-efta- 
blifhed.  E.  Long.  86.  o.  N.  Lat.  22.  27.  See  Cal¬ 
cutta. 

Sweet-WILLIAM.  See  Dianthus,  Botany  Index. 

WILLIAMSBURG,  a  town  of  North  America,  in 
Virginia,  and  formerly  capital  of  that  (late.  It  is  fitu- 
ated  between  two  creeks  5  one  falling  into  James  and 
the  other  into  York  River.  The  diftance  of  each  land¬ 
ing  place  is  about  a  mile  from  the  town,  wThich,  with 
the  difadvantage  of  not  being  able  to  bring  up  large 
veflels,  and  the  want  of  enterprife  in  the  inhabitants, 
has  occafioned  its  decay.  Here  is  a  college,  defigned 
for  the  education  of  the  Indians,  but  which,  on  account 
of  their  averfion  to  learning,  never  anfwered  the  pur- 
pofe.  It  is  60  miles  eaft  of  Richmond.  W.  Long.  76. 
30.  N.  Lat.  37.  10. 

WILLI AMSTADT,  a  fea-port  town  of  Holland. 
It  is  a  handfome  ftrong  place,  and  the  harbour  is  w'ell 
frequented.  It  was  built  by  William  prince  of  Orahge 
in  1585  5  and  in  1732  belonged  to  the  ftadtholder  of 
Friefland.  The  river  near  which  it  is  built  is  called 
Butterfliet  or  Holland  Diep  ;  and  is  one  of  the  bulwarks 
of  the  Dutch  on  the  fide  of  Brabant,  where  they  always 
keep  a  garrifon.  This  place  made  a  gallant  defence 
in  1793  againft  the  French,  who  were  obliged  to  raife 
the  fiege.  It  is  15  miles  north-eaft  of  Bergen-op-Zoom, 
and  12  fauth-weft  of  Dort.  E.  Long.  4.  30.  N.  Lat. 
51*  39- 

WILLIS,  Dr  Thomas,  a  celebrated  Englifh  phy- 
fician,  was  bom  at  Great  Bodwin,  in  Wiltfhire,  in 
1621,  and  ftudied  at  Chrift-church  college,  Oxford. 
When  that  city  was  garrifoned  for  the  king,  he,  among 
other  fcholars,  bore  arms  for  his  majefty,  and  devoted 
his  leifure  hours  to  the  ftudy  of  phyfic.  The  garrifon 
of  Oxford  at  length  furrendering  to  the  parliament,  he 
applied  himfelf  to  the  practice  of  his  profefiion  ;  and 
foon  rendered  himfelf  famous  by  his  care  and  fkill.  He 
appropriated  a  room  as  an  oratory  for  divine  fervice  ac¬ 
cording  to  the  church  of  England,  whither  moft  of  the 
loyalifts  in  Oxford  daily  reforted.  In  1660,  he  became 
Sedleian  profelfor  of  natural  philofophy,  and  the  fame 
year  took  the  degree  of  doCtor  of  phyfic.  In  1664,  he 
difcovered  the  famous  medicinal  fpring  at  Alftropp, 
near  Brackley.  He  was  one  of  the  firft  members  of  the 
Royal  Society,  and  foon  made  his  name  illuftrious  by 
his  excellent  workings.  In  1666,  after  the  fire  of  Lon¬ 
don,  he  removed  to  Weftminfter  •,  and  his  praClice  be¬ 
came  greater  than  that  of  any  of  the  phyficians  his  con¬ 
temporaries.  Soon  after  his  fettlement  in  London,  his 
only  fon  Thomas  falling  into  a  confumption,  he  fent 
him  to  Montpelier  in  France  for  the  recovery  of  his 
health  ;  and  it  proved  fuccefsful.  His  wife  alfo  labour¬ 
ing  under  the  fame  diforder,  he  offered  to  leave  the 
town  ;  but  ftie,  not  fuffering  him  to  negleCl  the  means 
Vol.  XX.  Part  II. 
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of  providing  for  his  family,  died  in  1670.  He  died  at  Willis' 
his  houfe  in  St  Martin’s  in  1675,  and  was  buried  near  .  H 
her  in  Weftminfter-abbey.  Dr  Willis  was  extremely  Wllmot< 
modeft  and  unambitious,  and  refufed  the  honour  cf 
knighthood.  He  was  remarkably  pious :  As  he  rofe 
early  in  the  morning,  that  he  might  be  prefent  at  di¬ 
vine  fervice,  which  he  conftantly  frequented  before  he 
vifited  his  patients,  he  procured  prayers  to  be  read  be¬ 
yond  the  accuftomed  times  while  he  lived  ;  and  at  hi* 
death  fettled  a  ftipend  of  20I.  per  annum  to  continue 
them.  He  was  a  liberal  benefactor  to  the  poor  where- 
ever  he  came,  having  from  his  early  praftice  allotted 
part  of  his  profits  to  charitable  ufes.  He  was  exaCl  and 
regular  in  all  his  hours :  and  though  his  table  was  the 
refort  of  moft  of  the  great  men  of  London,  yet  he  was 
remarkable  for  his  plainnefs,  and  his  being  a  man  of 
little  difeourfe,  complaifance,  or  fociety  ;  but  he  was 
juftly  admired  for  his  deep  infight  into  natural  and  ex¬ 
perimental  philofophy,  anatomy,  and  chemiftry  ;  for  his 
fuccefsful  pradice  ;  and  for  the  elegance  and  purity  of 
his  Latin  ftyle.  He  wrote,  1.  A  treatife  in  Englifh, 
intitled  A  plain  and  eafy  Method  for  preferving  thofe 
that  are  well  from  the  InfeBion  of  the  Blague ,  and  for 
curing  fuch  as  are  infeBed.  2.  Several  Latin  woiks, 
which  were  collected  and  printed  at  Amlterdam,  in 
1682,  in  2  vols  4fo. 

WILLUGHBY,  Francis,  a  celebrated  natural  hi- 
ftorian,  was  the  only  fon  of  Sir  Francis  Willughby, 
knight.  He  was  fond  of  ftudy  from  his  childhood,  and 
held  idlenefs  in  abhorrence  ;  he  being  fo  great  an  eco- 
nomift  with  regard  to  his  time,  as  not  willingly  to  lofc 
or  mifapply  the  leaft  part  of  it,  by  which  means  he  at¬ 
tained  great  fkill  in  all  branches  of  learning,  and  parti¬ 
cularly  in  the  mathematics.  But  to  the  hiftory  of  ani¬ 
mals,  which  was  in  a  great  meafure  negle&cd  by  his 
countrymen,  he  particularly  applied  himfelf  3  and  for 
this  purpofe  carefully  read  over  what  had  been  written 
on  that  fubjeCI  by  others.  He  then  travelled  feveral 
times  over  his  native  country  5  and  afterwards  into 
France,  Spain,  Italy,  Germany,  and  the  Low  Coun¬ 
tries,  attended  by  his  ingenious  friend  Mr  John  Ray. 

It  is  remarkable,  that,  notwithftanding  the  advantages 
of  birth,  fortune,  and  parts,  he  was  as  humble  as  any 
man  of  the  meaneft  fortune  ;  was  fober,  temperate,  and 
chafte  ;  fcrupuloufly  juft  *,  fo  true  to  his  W’ord  and  pro- 
mife,  that  a  man  might  venture  his  eftate  and  life  upon 
It  *,  fo  faithful  and  conftant  to  his  friend,  as  never  to  de- 
fert  him  when  fortune  frowned  upon  him  ;  and  remark¬ 
ably  pious,  patient,  and  fubmiftive  to  the  divine  will. 

This  is  the  character  given  of  him  by  Mr  Ray,  whofe 
veracity  none  will  doubt.  This  ingenious  and  learned 
gentleman  died  in  1672,  at  37  years  of  age;  having 
impaired  his  health  by  his  application.  He  wrote 
I.  Ornithologies  libri  tres ,  folio,  which  was  afterwards 
tranflated  into  Englifh,  with  an  Appendix,  by  Mr  Ray, 

‘in  folio.  2.  Hifloriee  Bifcium  libri  quatuor,  folio.  3. 

Letters  of  Francis  Willughby,  Efq.  added  to  Philofophi- 
cal  Letters  between  the  learned  Mr  Ray  and  feveral  of 
his  correfpondents,  publifhed,  in  8vo,  by  William  Der- 
ham.  4.  Several  ingenious  papers  in  the  Philofophical 
Tranfa&ions. 

WILMOT,  John,  earl  of  Rochefter,  a  great  wit  in 
the  reign  of  Charles  II.  the  fon  of  Henry  earl  of  Ro¬ 
chefter,  was  born  in  1648.  He  was  taught  grammar 
and  claffical  learning  at  the  frre-fchool  at  Burford  ; 
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where  he  obtained  a  quick  relifti  of  the  beauties  of  the 
Latin  tongue,  and  afterwards  became  well  verled  in  the 
authors  of  the  Auguftan  age.  In  1 659,  he  was  ad¬ 
mitted  a  nobleman  of  Wadham  college,  where  he  ob¬ 
tained  the  degree  of  mafter  of  arts.  He  afterwards  tra¬ 
velled  through  France  and  Italy  •,  and  at  his  return  w7as 
made  one  of  the  gentlemen  of  the  bedchamber  to  the 
king,  and  comptroller  of  Woodftock  Park.  In  1665, 
he  went  to  fea,  and  was  in  the  Revenge,  commanded 
by  Sir  Thomas  Tiddiman,  when  an  attack  w  as  made 
on  the  port  of  Bergen  in  Norway  :  during  the  whole 
adlion  he  ftiowed  the  greateft  refolution,  and  gained  a 
high  reputation  for  courage  ;  which  he  fupper ted  in  a 
fecond  expedition,  but  afterwards  loft  it  in  a  private  ad¬ 
venture  with  Lord  Mulgrave. 

Before  the  earl  of  Rochefter  travelled,  he  had  indul¬ 
ged  in  the  moil  diforderly  and  intemperate  way  of  liv¬ 
ing  ;  at  his  return,  however,  he  Teemed  to  have  got  the 
better  of  it  entirely.  But  falling  into  the  company  of 
the  courtiers,  who  continually  pra&ifed  thefe  excefies, 
he  became  fo  funk  in  debauchery,  that  he  wras  for  five 
years  together  fo  given  up  to  drinking,  that  during  all 
that  time  he  w*as  never  cool  enough  to  be  mafter  of  him- 
felf.  His  violent  love  of  pleafure,  and  his  difpofition 
to  extravagant  mirth,  carried  him  to  great  excefles. 
The  firft  involved  him  in  fenfuality,  and  the  other  led 
him  into  many  adventures  and  ridiculous  frolics.  Once 
difguifing  hiinfelf  fo  that  he  could  not  be  known  by  bis 
neareft  friends,  he  fet  up  in  Tower-flrect  for  an  Italian 
mountebank,  and  there  difperfed  his  noftrums  for  force 
weeks.  He  often  difguifed  hiinfelf  as  a  porter,  or  as  a 
beggar,  fometimes  to  follow  a  mean  amour  \  at  other 
times,  he  would  go  about  merely  for  diverfion,  in  odd 
fhapes  $  and  a£ied  his  part  fo  naturally,  that  he  could 
not  be  known  even  by  his  friends.  In  fhort,  by  his 
conftant  indulgence  in  wine,  women,  and  irregular  fro¬ 
lics,  he  entirely  wore  out  an  excellent  conftilution  be¬ 
fore  he  was  30  years  of  age.  In  Oftober  1679,  when 
recovering  from  a  violent  difeafe,  which  ended  in  a  con- 
fumption,  he  wras  vifited  by  Dr  Burnet,  upon  an  inti¬ 
mation  that  fuch  a  vifit  would  be  agreeable  to  him.  Dr 
Burnet  publifhed  an  account  of  his  conferences  with 
Lord  Rochefter  ;  in  which  it  appears,  that  though  he 
had  lived  the  life  of  a  libertine  and  atheift,  yet  he  died 
the  death  of  a  penitent  Chriftian.  His  death  happened 
in  1680  *,  fince  which  time  his  poems  have  been  various 
times  printed,  both  feparately  and  together  :  but  when 
once  he  obtained  the  charadfer  of  a  lewd  and  obfeene 
writer,  every  thing  in  that  ftrain  was  aferibed  to  him  ; 
and  thus  many  pieces  not  of  his  writing  have  crept  into 
the  later  editions  of  his  w^orks.  The  author  of  the  Ca¬ 
talogue  of  Royal  and  Noble  Authors  fays,  he  was  “  a 
man  whom  the  Mufes  were  fond  to  infpiie,  and  aftiamed 
to  avow,  and  who  pradlifed  without  the  leaft  referve 
that  feciet  which  can  make  verfes  more  read  for  their 
defers  than  their  merits.  Lord  Rochefter’s  Poems  have 
much  more  obfeenity  than  wit,  more  wit  than  poetry, 
and  more  poetry  than  politenefs.”  His  writings,  be¬ 
sides  thofe  already  mentioned,  are,  A  Satire  againft 
Mankind  ;  Nothing,  a  poem  ;  Valentinian,  a  tragedy  5 
Fifty-four.  Letters  to  Henry  Saville,  and  others ;  Seven 
more  to  his  Wife  and  Son  :  a  Letter  on  his  deathbed  to 
Dr  Burnet.  He  alfo  left  behind  him  feveral  other  pa¬ 
pers,  and  a  liiftory  of  the  Intrigues  of  the  Court  of 
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Charles  II.3  but  his  mother,  a  veiy  devout  lady,  ordered  Wilfon. 
all  his  papers  to  be  burned.  v— v— 

WILSON,  Florence,  known  in  the  republic  of 
letters  by  the  name  cf  F/orentius  Volvfinus ,  was  born  at 
Elgin  in  the  ftiire  of  Murray  in  Scotland,  and  educated 
in  the  univerfity  cf  Aberdeen.  Travelling  to  England 
with  an  intention  to  improve  bis  fortune,  he  had  the  fe¬ 
licity  to  be  introduced  to  Cardinal  Wolfey,  who  ap¬ 
pointed  him  tutor  to  one  of  his  nephews.  In  that  capa¬ 
city  be  went  to  Paris,  and  continued  there  till  the  car¬ 
dinal’s  death.  During  his  relidence  in  that  city  he  be¬ 
came  acquainted  with  the  learned  Cardinal  Beliai,  arch- 
biftiop  of  Paris,  who  allowed  him  a  penfion,  and  meant 
to  have  appointed  him  royal  profeffor  of  the  Greek  and 
Latin  languages  in  the  univerfity  of  Paris  :  but  Beliai 
being  difgraced,  Wilfon’s  profpe&s  faded  with  the  for¬ 
tunes  of  his  patron,  whom  neverthelefs  he  attended  on 
his  journey  to  Borne.  Wilfon  was  taken  ill  at  Avig¬ 
non,  and  the  cardinal  proceeded  without  him.  After 
his  recovery,  he  paid  a  vifit  to  the  celebrated  Cardinal 
Sabo  let,  the  Mecsenas  of  his  time,  who  was  alio  bifliop 
of  Carpentras,  where  he  then  refided.  The  cardinal 
was  fo  charmed  with  his  erudition,  that  he  appointed 
him  proftflor  of  the  learned  languages,  with  a  ftipend  cf 
100  piftoles  per  annum. 

During  his  refidence  at  Carpentras,  he  wTrote  his  ce¬ 
lebrated  treatife  De  Animi  Tranquillitate .  Mackenzie 
fays  that  he  afterwards  taught  philofophy  in  Italy  j  and 
that,  being  at  length  deiirous  of  returning  to  Scotland, 
be  began  his  journey  homeward,  was  taken  ill  at  Vienne 
in  Dauphiny,  and  died  there  in  the  year  1547.  Ke 
was  generally  efteemed  an  accompliftied  linguift,  an  ad¬ 
mirable  philofopher,  and  an  excellent  Latin  poet.  He 
wrote,  befide  the  above  treatife,  1.  Poemata ,  London 
1619,  410.  2.  Commentatio  queedam  theologica  in  aplio- 

rifmos  dijfeBa ,  per  Seha/i.  Gryph .  3.  Phi/ofopkice  Ari - 

Jiot.  Synopjts ,  lib.  iv. 

WlLSONT,  Thomas ,  lord  bifhop  of  Sodor  and  Man, 
was  born  in  1663,  Burton,  in  the  county  of  Chefter. 

He  received  the  rudiments  of  his  education  at  the  coun¬ 
ty  town,  and  from  thence  was  removed  to  the  univerfity 
of  Dublin.  His  allowance  at  the  univerfity  was  20I.  a- 
year^  a  fum,  fmall  as  it  may  now  appear,  which  was  in 
thofe  days  fufiicient  for  a  fober  youth  in  fo  cheap  a 
country  as  Ireland. 

His  firft  intention  was  to  have  applied  to  the  ftudy  of 
phyfic  ;  but  from  this  he  was  diverted  by  Archdeacon 
Hewetfon,  by  whofe  advice  be  dedicated  himfelf  to  the 
church.  He  continued  at  college  till  the  year  1686, 
when,  on  the  29th  of  June,  he  wTas  ordained  deacon. 

The  exadl  time  of  Mr  Wilfon ’s  leaving  Dublin  is  not 
known  :  but  on  account  of  the  political  and  religious 
difputes  of  thofe  days,  it  was  fooner  than  he  intended. 

On  the  loth  of  December,  in  the  fame  year,  he  was  ii- 
cenfed  to  the  curacy  of  New  Church  in  Winwick,  of 
which  Dr  Sherlock,  his  maternal  uncle,  was  redfor. 

His  ftipend  was  no  more  than  30I.  a-year  ;  but  being 
an  excellent  economift,  and  having  the  advantage  of  liv¬ 
ing  with  his  uncle,  this  fmall  income  was  net  only  fufR- 
cient  to  fupply  his  own  wants,  but  it  enabled  him  to 
fupply  the  wants  of  others  ;  and  for  this  purpofe  he  fet 
apart  one-tenth  of  his  income.  In  1692  he  was  ap¬ 
pointed  domeftic  chaplain  to  William  earl  of  Derby, 
and  tutor  to  bis  fon  James  Lord  Strange,  with  a  falary 
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Wilfon.  of  30I.  a-year.  He  was  foon  afler  elected  mailer  of  the 

' — alms-houfe  at  Latham,  which  brought  him  in  20I.  a- 
year  more.  Having  now  an  income  far  beyond  his  ex¬ 
pectations,  or  his  wifhes,  except  as  it  increafed  his  abi¬ 
lity  to  do  good,  he  fet  apart  one-fifth  of  his  income  for 
pious  ufes,  and  particularly  for  the  poor.  In  fhort,  as 
his  income  increafed,  he  increafed  tire  portion  of  it 
which  was  allotted  to  the  purpofes  of  charity.  At  firft 
he  fet  apart  a  tenth,  then  a  fifth,  afterwards  a  third, 
and  laftly,  when  he  became  a  bifliop,  he  dedicated  the 
fall  half  of  hi3  revenues  to  pious  and  charitable  ufes. 

He  had  not  been  long  in  the  fervice  of  Lord  Derby, 
before  he  was  offered  the  valuable  living  of  Buddef- 
worth  in  Yorldhire  •,  which  he  refufed  to  accept,  as  be¬ 
ing  inconfiftent  with  the  refolves  of  his  confcience  a- 
gainft  non-refidence,  Lord  Derby  choofing  ftill  to  re¬ 
tain  him  as  chaplain  and  tutor  to  his  fon.  In  1697  he 
was  promoted,  not  without  fome  degree  of  compulfion 
on  the  part  of  his  patron,  to  the  biihopric  of  the  Ifie  of 
Man  3  a  preferment  which  he  held  58  years.  In  1698 
he  married  Mary,  daughter  of  Thomas  Patten,  Efq.  of 
Warrington.  By  this  lady,  who  furvived  her  marriage 
about  fix  years,  he  had  four  children  3  none  of  whom 
furvived  him  except  the  late  Dr  Wilfon,  prebendary  of 
Weftminfter. 

“  The  annual  receipts  of  the  bifhopric  (fays  the  au¬ 
thor  of  bis  memoirs)  did  not  exceed  300I.  in  money. 
Some  neceffaries  in  his  houfe,  as  fpices,  fugar,  wine, 
books,  Sec.  muff  be  paid  for  with  money  3  diftreffed  or 
fhipwreoked  mariners,  and  fome  other  poor  obje&s,  re¬ 
quired  to  be  relieved  with  money  3  but  the  poor  of  the 
uhnd  were  fed  and  clothed,  and  the  houfe  in  general 
fupplied  from  his  demefnes,  by  exchange,  without  mo¬ 
ney.  The  poor,  who  could  weave  or  fpin,  feund  the 
belt  market  at  Bifhop’s-court,  where  they  bartered  the 
produce  of  their  labour  for  corn.  Taylors  and  fhoe- 
makers  were  kept  in  the  houfe  conftantly  employed,  to 
make  into  garments  or  (hoes  that  cloth  or  leather  which 
his  corn  had  purchafed  3  and  the  aged  and  infirm  were 
fupplied  according  to  their  feveral  wants.  Mr  Moore 
of  Douglas  informed  the  editor,  that  he  was  once  wit- 
nefs  to  a  pleafing  and  fingular  infiance  of  the  Bifhop’s 
attention  to  fome  aged  poor  of  the  ifland.  As  he  was 
diftributing  fpeftacles  to  fome  whofe  eyefight  failed 
them,  Mr  Moore  expreffed  his  furprife,  as  he  well 
knew  not  one  of  them  could  read  a  letter.  6  No  matter 
(faid  the  Bifhop  with  a  fmile),  they  will  find  ufe  enough 
for  them  3  thefe  fpedlacles  will  help  them  to  thread  a 
needle,  to  mend  their  clothes,  or,  if  need  be,  to  keep 
themfclves  free  from  vermin.’ 

So  great  was  the  bifhop’s  attachment  to  his  flock, 
that  no  temptation  could  feduce  him  from  their  fervice. 
He  more  than  once  refufed  the  offer  of  an  Englifh  bi- 
fliopric.  There  is  an  anecdote  of  his  lordfliip  and  Car¬ 
dinal  Fleury,  which  does  great  credit  to  them  both. 
The  cardinal  wanted  much  to  fee  him,  and  fent  over  on 
purpofe  to  inquire  after  his  health,  his  age,  and  the 
date  of  his  confecration,  as  they  were  the  two  oldefi  bi« 
fiiops,  and  he  believed  the  pooreft,  in  Europe  3  at  the 
fan  e  time  inviting  him  to  France.  The  bifhop  fent  the 
cardinal  an  anfwer,  which  gave  him  fo  high  an  opinion 
o  him,  that  the  cardinal  obtained  an  order  that  no 
French  privateer  fhould  ravage  •he  ifie  of  Man. 

This  good  prelate  lived  till  the  year  1755,  dying  at 
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the  advanced  age  of  93.  His  works  have  lately  been  Wilton 
publiflied  in  2  vols  4*0.  _  l)( 

WILTON,  a  market  town  in  Wiltftiire,  three  miles 
weft  of  Salifbury.  It  was  once  fo  confiderable  as  to  y— « . 

give  title  to  the  county.  It  formerly  had  12  churches; 
and  Odo,  brother-in-law  to  William  I.  -was  biihop  of 
Wilton.  Only  one  now  remains.  It  fends  members  to 
parliament,  and  is  the  place  where  the  knights  of  the 
fhire  are  cbofen.  It  has  a  great  manufa£lory  of  carpets, 
which  are  brought  to  high  perfe&ion.  Wilton  is  fa¬ 
mous  for  Lord  Pembroke’s  feat,  fo  well  known  through 
Europe  for  its  containing  a  grand  aflemblage  of  the  pro¬ 
ductions  of  the  greateft  and  moft  ancient  mafters  in 
painting  and  fculpture. — Two  fairs  are  held  here  an¬ 
nually. 

WILTSHIRE,  a  county  of  England,  bounded  on 
the  weft  by  Somerfetfhire,  on  the  eaft  by  Berkfhire  and 
Hampfhire,  on  the  north  by  Gloucefterfhire,  and  on  the 
fouth  by  Dorfetlhire  and  part  of  Hampfhire.  The 
length  amounts  to  39  miles  3  its  breadth  to  30  3  and  its 
circumference  to  140.  It  contains  29  hundreds,  23 
market-towns,  304  parifhes,  and  about  185,107  fouls. 

Befides  two  members  for  the  fhire,  and  two  for  the  city 
of  Salifbury,  each  of  the  following  towns  fends  two 
members  to  parliament,  viz.  Wilton,  Down  ton,  Hin- 
don,  Heytcfbury,  Weftbury,  Caine,  Devizes,  Chip- 
panham,  Malmfbury,  Cricklade,  Great  Bedwin,  Lud- 
gerfhall,  Old  Sarum,  Wooton-Baffet,  Marlborough. 

The  air  of  this  county  is  very  healthy,  not  only  in 
the  more  low  and  level  parts,  but  alfo  on  the  hills. 

The  foil  of  the  vales  is  very  rich,  and  produces  corn 
and  grafs  in  great  plenty.  The  beautiful  downs  in  th 6 
fouth  yield  the  fineft  pafture  for  fiieep,  with  which  they 
are  overfpread.  The  greateft  difadvantage  the  county 
labours  under  is  want  of  fuel,  as  there  are  no  coal-pits, 
and  but  little  wood.  This  county  is  noted  for  great 
quantities  of  very  fine  cheefe,  and  for  its  manufacture  of 
broad  cloth,  to  which  it  was  invited  by  the  great  plenty 
and  finenefs  of  its  wool.  Befides  a  number  of  leffer 
ftreams,  it  is  watered  by  the  rivers  Ifis,  Kennel,  Upper 
and  Lower  Avon,  Willy,  Burne,  and  Nadder,  which 
are  well  ftored  with  fifh. 

WINCHELSEA,  a  town  in  Suffer,  which  has  no 
market,  but  has  one  fair  on  May  14th  for  cattle  and 
pedlars  ware.  It  was  an  ancient  place,  at  leaf!  the  old 
town,  which  was  fwallowed  up  by  the  ocean  in  125c* 

It  is  now  dwindled  to  a  mean  place,  though  it  retains 
its  privileges,  and  fends  two  members  to  parliament. 

It  is  feated  on  a  rocky  cliff,  on  an  inlet  of  the  fea  3  and 
had  a  haven,  now  choked  up.  It  had  18  parifh-church- 
es,  now  reduced  to  one.  The  market-houfe  is  in  the 
midi!  of  the  town,  from  whence  run  four  paved  ftreets, 
at  the  end  of  which  are  four  ways,  which  had  formerly 
buildings  on  each  fide  for  a  confiderable  diftance.  It 
is  two  miles  fouth- weft  of  Rye,  and  71  fouth-eaft  of  Lon¬ 
don.  It  is  governed  by  a  mayor  and  jurats,  though  it  has 
but  about  70  houfes.  Three  of  the  gates  are  ftill  {landing, 
but  much  decayed.  E.  Long.  o.  44.  N.  Lat.  50.  58. 

Winchelsea,  Anne  Count  efs  of  a  lady  of  excellent 
genius,  efpecially  in  poetry,  was  maid  of  honour  to  the 
duchefs  of  York,  fecond  wife  to  King  James  II.  and 
was  afterwards  married  to  Heneage,  fecend  fon  of  the 
earl  of  Winchelfea.  Oae  of  the  moft  confiderable  of 
the  countefs  of  Winchelfea’s  poems  was  that  on  the 
4X2  Spleen. 
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Winchefter,  Spleen.  A  colle&ion  of  her  poems  was  printed  at  Lon- 
Winckle-  jQn  jn  containing  a  tragedy  never  a&ed,  intitled 

t  m*n<  _ ,  Arijlomcnes .  The  countefs  died  in  1720  without  iffue, 
as  her  hufband  did  in  1726. 

WINCHESTER,  the  capital  of  the  county  of 
Hampffiire  in  England.  It  is  a  very  ancient  city,  fup- 
pofed  to  have  been  built  feveral  centuries  before  Chrid. 
The  Romans  called  it  Venta  Belgarum ,  the  Britons  Caer 
Ghent ,  and  the  Saxons  Wittanceajler ;  whence  came 
the  prefent  name.  It  (lands  upon  the  river  Itchin,  in  a 
bottom  furrounded  with  chalky  hills  *,  and  is  generally 
allowed  to  have  been  a  confiderable  place  in  the  time  of 
the  Romans.  Some  of  the  fil'd  converts  to  Chridianity 
are  fuppofed  to  have  lived  here.  In  the  cadle,  near  the 
wed  gate,  many  of  the  Saxon  kings  anciently  kept  their 
court.  The  cathedral  was  founded  by  Kenegulfe,  a 
king  of  the  Mercians  5  but  there  were  many  Chriftians, 
and  places  for  their  wor(hip  here,  long  before  that  period. 

It  is  a  large  pile,  and  has  a  venerable  look,  but  is  not 
very  elegant.  Befides  the  tombs,  there  are  many  curi¬ 
ous  pieces  of  workmanfiiip  in  it }  the  chief  of  which  are, 

I.  The  font,  ere&ed  in  the  time  of  the  Saxons.  2.  Cop¬ 
per  datues  of  James  I.  and  Charles  I.  3.  The  bidiop’s 
throne.  4.  The  dalls  of  the  dean  and  prebendaries.  5. 
The  afcent  to  the  choir  and  altar.  6.  The  pavement, 
inlaid  with  marble  of  diverfe  colours,  in  various  figures. 

7.  The  altar-piece,  reckoned  the  nobled  in  England. 

8.  The  paintings  in  the  windows,  efpecially  the  great 
ead  window.  At  the  hofpital  of  the  Holy  Crofs,  every 
traveller  that  knocks  at  the  door  may  claim  a  manchet 
of  white  bread  and  a  cup  of  beer  }  of  which  a  great 
quantity  is  provided  every  day  for  that  purpofe.  This 
hofpital  was  intended  for  the  maintenance  of  a.  mader 
and  30  penfioners,  but  only  14  are  now  maintained  in 
it }  and  the  mader  enjoys  a  revenue  of  800I.  a  year. 
This  city  is  about  a  mile  and  a  half  in  compafs,  and 
almod  furrounded  with  a  wall  of  flint  j  has  fix  gates, 
large  fuburbs,  broad  clean  dreets  *,  but  the  private 
houfes  are  in  general  but  ordinary,  many  of  them  being 
very  old.  The  city  is  interfperfed  with  a  great  many 
gardens,  which  contribute  to  its  beauty  and  healthinefs. 
The  corporation  confids  of  a  mayor,  high-dewTard,  re¬ 
corder,  aldermen,  two  coroners,  two  bailiffs,  24  com¬ 
mon-council  men,  a  town  clerk,  four  condables,  and 
four  ferjeants  at  mace  ;  and  the  city  gives  title  of  mar¬ 
quis  to  the  duke  of  Bolton.  A  Roman  highway  leads 
from  hence  to  Alton  5  and  went  formerly,  as  it  is 
thought,  from  thence  to  London.  The  charming  downs 
in  the  neighbourhood  contribute  greatly  to  the  health 
and  pleafure  of  the  inhabitants.  The  river  Itchin  is  na¬ 
vigable  for  barges  from  hence  to  Southampton.  W. 
Long.  I.  21.  N.  Lat.  51.  5. 

WINCKLEMAN,  Abbe  John,  was  born  at  Sten- 
dall,  in  the  old  Marche  of  Brandenburg,  in  1718. 
His  father  was  a  fhoemaker.  This  wonderful  man,  to 
all  appearance  dedined  by  his  birth  to  fuperintend  a 
little  fchool  in  an  obfcure  town  of  Germany,  raifed 
himfelf  to  the  office  of  prefident  of  antiquities  in  the 
Vatican.  After  having  been  feven  years  profeffor  in 
the  college  of  Seehaufen  near  Salfwredel,  he  went  into 
Saxony,  where  he  iefided  feven  years  more,  and  was 
librarian  to  Count  Bunau  at  Nothenitz.  When  he  left 
this  place,  1754,  he  went  to  Drefden,  where  he  formed 
an  acquaintance  with  the  abled  artids,  and  particularly 
with  M.  Oefer,  an  excellent  painter,  and  one  of  the 
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bed  draughtfmen  of  the  age.  In  that  year  he  abjured  Winclde- 
Lutheranifm,  and  embraced  the  Roman  Catholic  reli- 1 
gion.  In  September  1755,  he  fet  out  for  Italy,  and 
arrived  at  Rome  in  December  following.  His  princi¬ 
pal  objeCl  was  to  fee  the  Vatican  library,  and  to  exa¬ 
mine  the  ruins  of  Herculaneum. 

Mr  Winckleman  carried  with  him  into  Italy  a  fenfe 
of  beauty  and  art,  which  led  him  indantly  to  admire  the 
maderpieces  of  the  Vatican,  and  with  which  he  began 
to  dudy  them.  He  foon  increafed  his  knowledge  ;  and 
it  was  not  till  after  he  had  thus  purified  his  tade  and 
conceived  an  idea  of  ideal  beauty,  which  led  him  into 
the  greated  fecrets  of  art,  that  he  began  to  think  of 
the  explanation  of  other  monuments,  in  which  his  great 
learning  could  not  fail  to  didinguiffi  him.  His  erudition 
enabled  him  to  fill  up  his  principal  plan  of  writing  the 
“  Hidory  of  Art.”  In  1756  he  planned  his  “  Redora- 
tion  of  Ancient  Statues,”  and  a  larger  work  on  the 
Tade  of  the  Greek  Artids  j  and  defigned  an  account  of 
the  galleries  of  Rome  and  Italy,  beginning  with  a  vo¬ 
lume  on  the  Belvidere  datues,  in  the  manner  of  Richard- 
fon,  who,  he  fays,  only  ran  over  Rome.  He  alfo  in¬ 
tended  a  hidory  of  the  corruption  of  tade  in  art,  the 
red®ration  of  datues,  and  an  illudration  of  the  obfcure 
points  of  mythology.  All  thefe  different  effays  led  him 
to  his  “  Hidory  of  Art,”  and  his  “  Monumenti  Inediti.” 

It  mud,  however,  be  confeffed,  that  the  fird  of  thefe 
works  has  not  all  the  clearnefs  and  precifion  that  might 
be  expected  in  its  general  plan  and  divifion  of  its  parts 
and  objects ;  but  it  has  enlarged  and  extended  the  ideas 
both  of  antiquaries  and  colle&ors.  The  defcription  of 
the  gems  and  fulphurs  of  the  Stofch  cabinet  contributed 
not  a  little  to  extend  Mr  Winckleman’s  knowledge. 

Few  perfons  have  opportunities  of  contemplating  fuch 
vad  collections.  The  engravings  of  Lippet  and  Count 
Caylus  are  all  that  many  can  arrive  at.  Mr  Winckle- 
man’s  Monumenti  Inediti,  of  which  he  had  begun  the 
third  volume  1767,  feem  to  have  fecured  him  the  edeem 
of  antiquaries.  Had  he  lived,  we  fhould  have  had  a 
work  long  wifhed  for  \  a  complete  collection  of  the  bas- 
reliefs  difcovered  from  the  time  of  Bartoli  to  the  prefent* 
the  greater  part  of  which  are  in  the  poffeffion  of  Cardinal 
Albani. 

When  Cardinal  Albani  fucceeded  to  the  place  of  li¬ 
brarian  of  the  Vatican,  he  endeavoured  to  get  a  place 
for  the  Hebrew  language  for  Winckleman,  who  refufed 
a  canonry,  becaufe  he  would  not  take  the  tonfure.  T-he 
eleCtor  of  Saxony  gave  him,  1761,  unfolicited,  the  place 
of  Counfellor  Richter,  the  diredion  of  the  royal  cabinet 
of  medals  and  antiquities  at  Drefden.  Upon  the  death 
of  the  abbe  Venuti,  1762,  he  was  appointed  prefident 
of  the  antiquities  of  the  apodolic-chamber,  .with  power 
over  all  difeoveries  and  exportations  of  antiquities  and 
pictures.  This  is  a  pod  of  honour,  with  an  income  of 
1 60  feudi  per  annum.  He  had  a  profpeCt  of  the  place 
of  prefident  of  antiquities  in  the  Vatican,  going  to  be 
created  at  1 6  feudi  per  month,  and  was  named  corre- 
fponding  member  of  the  Academy  of  Infcriptions.  The 
king  of  Pruffia  offered  him,  by  Col.. Quintus  Icilius,  the 
place  of  librarian  and  direCtor  of  his  cabinet  of  medals 
and  antiquities,  void  by  the  death  of  M.  Gautier  de  la 
Croze,  with  a  handfome  appointment.  He  made  no 
fcruple  of  accepting  the^offer  \  but  when  it  came  to  the 
pope’s  ears,  he  added  an  appointment  out  of  his  own 
purfe,  and  kept  him  at  Rome. 
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In  April  1768,  he  left  Rome  to  go  with  M.  Cava- 
ceppi  over  Germany  and  Switzerland.  When  he  came 
to  Vienna,  he  was  fo  pleafed  with  the  reception  he  met 
with,  that  he  made  a  longer  ftay  there  than  he  had  in¬ 
tended.  But,  being  fuddenly  feized  with  a  fecret  un- 
eafinefs  and  extraordinary  defire  to  return  to  Rome,  he 
fet  out  for  Italy,  putting  off  his  vifits  to  his  friends  in 
Germany  to  a  future  opportunity.  As  he  paffed  through 
Triefte,  he  was  affaffinated,  June  8.  1768,  by  a  wretch 
named  Arcangeli,  a  native  of  Campiglio,  a  town  in  the 
territory  of  Piftoia,  with  whom  he  had  made  an  ac¬ 
quaintance  on  the  road.  This  mifcreant  had  been  con¬ 
demned  for  a  robbery  to  work  in  fetters  four  years,  and 
then  to  be  banifiied  the  Auftrian  territories,  on  an  oath 
never  to  return.  He  had  obtained  a  mitigation  of  one 
of  his  fentences,  and  retired  to  Venice  3  but,  chan¬ 
ging  his  quarters  backwards  and  forwards,  he  was  fo  re¬ 
duced  in  circumftances  that  he  at  length  took  up  his 
lodgings  at  the  inn  to  which  the  Abbe  happened  to 
come.  Arcangeli  paid  fuch  afiiduous  court  to  him,  that 
he  entirely  gained  his  confidence  3  and  having  been  fa¬ 
voured  with  a  fight  of  the  valuable  prefents  which  he 
had  received  at  Vienna,  formed  a  defign  to  murder  and 
rob  him.  He  bought  a  new  fharp  knife  on  purpofe  3 
and  as  the  Abbe  (who  had  in  the  moft  friendly  manner 
invited  him  to  Rome)  was  fitting  down  in  his  chair,  ear¬ 
ly  in  the  morning,  he  threw  a  rope  over  his  head,  and 
before  he  could  difengage  himfelf,  ftabbed  him  in  five 
different  places.  The  Abbe  had  ftill  ftrength  to  get 
down  to  the  ground  floor,  and  call  for  help  3  and  being 
laid  on  a  bed  in  the  midft  of  the  mod  violent  pain,  he 
had  compofure  fufficient  to  receive  the  laft  facraments, 
and  to  make  his  will,  in  which  he  appointed  Cardinal 
Alexander  Albani  his  refiduary  legatee,  and  expired  in 
the  afternoon.  The  murderer  was  foon  after  appre¬ 
hended ;  and  executed  on  the  wheel  oppofite  the  inn, 
June  26. 

Abbe  Winckleman  was  a  middle-fized  man  3  he  had 
a  very  low  forehead,  fharp  nofe,  and  little  black  hollow 
eyes,  which  gave  him  an  afpect  rather  gloomy  than 
otherwife.  If  he  had  any  thing  graceful  in  his  phyfiog- 
nomy,  it  was  his  mouth.  A  fiery  and  impetuous  difpofi- 
tion  often  threw  him  into  extremes.  Naturally  enthu- 
fiaftic,  he  often  indulged  an  extravagant  imagination  3 
but  as  he  poffeffed  a  ftrong  and  folid  judgement,  he  knew 
how  to  give  things  a  juft  and  intrinfic  value.  In  confe- 
quence  of  this  turn  of  mind,  as  well  as  a  negle&ed  educa¬ 
tion,  a  cautious  referve  was  a  quality  he  little  knew.  If 
he  was  bold  in  his  decifions  as  an  author,  he  was  ftill 
more  fo  in  his  converfation,  and  has  often  made  his 
friends  tremble  for  his  temerity.  If  ever  man  knew 
what  friendfhip  was,  that  man  was  Mr  Winckleman, 
who  regularly  pra&ifed  all  his  duties  3  and  for  this  rea- 
fon  he  could  boaft  of  having  friends  among  perfons  of 
every  rank  and  condition. 

WIND  is  a  fenfible  agitation  of  the  atmofphere,  oc- 
cafioned  by  a  quantity  of  air  flowing  from  one  place  to 
another.  See  Meteorology. 

Hot  Winds .  See  Sami  el. 

WiND-Flower .  See  Anemony,  Botany  Index . 

WIND- Mill,  a  kind  of  mill,  the  internal  parts  of 
rvhich  are  much  the  fame  with  thofe  of  a  water  mill : 
from  which,  however,  it  differs,  in  being  moved  by 
the  impulfe  of  the  wind  upon  its  fails  or  vanes,  which 
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are  to  be  confidered  as  a  wheel  in  axis*  See  Mecha¬ 
nics  Index . 

WlND-Gage .  See  Wind-GAGE . 

WlND-Ga/ls .  See  Farriery  Index . 

WiND-Gutu  Sec  Air-Gun ,  under  SCIENCE ,  Amufe - 
merits  of 

Injlruments  for  meafuring  the  frength ,  velocity ,  &c ,  of 
the  Wind.  See  Wind-GAGE ,  Anemometer  and  Ane¬ 
moscope. 

WlND-IIatch ,  in  mining,  a  term  ufed  to  exprefs  the 
place  at  which  the  ore  is  taken  out  of  the  mines. 

WlND-Shock ,  a  name  given  by  our  farmers  to  a  dis¬ 
temper  to  which  fruit  trees,  and  fometimes  timber  trees, 
are  fubjeiR.  It  is  a  fort  of  bruife  and  fhiver  throughout 
the  whole  fubftance  of  the  tree  3  but  the  bark  being  of¬ 
ten  not  affected  by  it,  it  is  not  feen  on  the  outfide,  while 
the  infide  is  twifted  round,  and  greatly  injured.  It  is 
by  fome  fuppofed  to  be  occafioned  by  high  winds  3  but 
othes  attribute  it  to  lightning.  Thofe  trees  are  moft 
ufually  affected  by  it  whofe  boughs  grow  more  out  on  one 
fide  than  on  the  other.  The  beft  way  of  preventing  this 
in  valuable  trees,  is  to  take  care  in  the  plantation  that 
they  are  flickered  well,  and  to  cut  them  frequently  in  a 
regular  manner  while  young. 

WlND-T aught,  in  fea  language,  denotes  the  fame  as 
ftiff  in  the  wind.  Too  much  rigging,  high  mafts,  or 
any  thing  catching  or  holding  wind  aloft,  is  faid  to  hold 
a  fhip  wind-taught  3  by  which  they  mean,  that  flic 
ftoops  too  much  in  her  failing  in  a  ftiff  gale  of  wind. 
Again,  when  a  fliip  rides  in  a  main  ftrefs  of  wind  and 
weather,  they  ftrike  down  her  top-mafts,  and  bring  her 
yards  down,  which  elfe  would  hold  too  much  wind,  or 
be  too  much  diftended  and  vrind-taught. 

WlND-Sails,  a  fort  of  wide  tube  or  funnel  of  canvas, 
employed  to  convey  a  ftream  of  frefh  air  downward  into 
the  lower  apartments  of  a  fhip. 

This  machine  is  ufually  extended  by  large  Hoops  fitu- 
ated  in  different  parts  of  its  height.  It  is  let  down  per¬ 
pendicularly  through  the  hatches,  being  expanded  at  the 
lower  end  like  the  bafe  of  a  cone  3  and  having  its  upper 
fide  open  on  the  fide  which  is  placed  to  windward,  fo  as 
to  receive  the  full  current  of  wind  ;  which  entering  the 
cavity,  fills  the  tube,,  and  ruffes  downwards  into  the 
lower  regions  of  the  fliip.  There  are  generally  three  or 
four  of  thefe  in  our  capital  ftiips  of  war,  which,  together 
with  the  ventiktors,  contribute  greatly  to  preferve  the 
health  of  the  crew. 

WINDAGE  of  a  GUN,  is  the  difference  between  the 
diameter  of  the  bore  and  the  diameter  of  the  ball. 

WINDLASS,  a  machineufed  for  raifinghuge weights, 
as  guns,  ftones,  anchors,  &. c. 

It  is  very  Ample,  confifting  only  of  an  axis  or  roller, 
fupported  horizontally  at  the  two  ends  by  two  pieces  of 
wood  and  a  pulley  3  the  two  pieces  of  wood  meet  at 
top,  being  paced  diagonally  fo  as  to  prop  each  other  3 
the  axis  or  roller  goes  through  the  two  pieces,  and  turns 
in  them.  The  pulley  is  faftened  at  top  where  the  pieces 
join.  Laflly,  there  are  two  ftaves  or  handfpikes  which 
go  through  the  roller,  whereby  it  is  turned,  and  the 
rope  which  comes  over  the  pulley  is  wound  off  and  on 
the  fame. 

Windlass,  in  a  fhip,  is  an  inftrument  in  fmall  ffips, 
placed  upon  the  deck,  juft  abaft  the  fore-maft.  It  is 
made  of  a  piece  of  timber  fix  or  eight  feet  fquare,  in* 

form* 
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form  of  ail  axletree,  whofe  length  is  placed  horizontal¬ 
ly  upon  two  pieces  of  wood  at  the  ends  thereof,  and 
upon  which  it  is  turned  about  by  the  help  of  hand- 
fpikcs  put  into  holes  made  for  that  purpofc.  This  inftru- 
ment  ferves  for  weighing  anchors,  or  hoifting  of  any 
weight  in  or  out  of  the  ihip,  and  will  purchafe  much 
more  than  any  capftan,  and  that  without  any  danger  to 
thofe  that  heave  \  for  if  in  heaving  the  windlafs  about, 
any  of  the  handfpikes  fliould  happen  to  break,  the  wind- 
lafs  would  pall  of  itfelf. 

WINDOW,  an  aperture  or  open  place  in  the  wall 
of  a  houfe  to  let  in  the  light.  See  Architecture, 
N°  78. 

The  word  is  Welch,  uynt  dor ,  lignifying  the  paffage 
for  the  wind.  Window  is  yet  provincially  denomina¬ 
ted  windor  in  Lancaihire  ;  i.  e.  wind-door ,  or  the  paf- 
fage  for  air,  as  that  for  people  was  peculiarly  called 
the  door. 

Before  the  ufe  of  glafs  became  general,  which  was  not 
till  towards  the  end  of  the  1 2th  century,  the  windows 
in  Britain  feem  generally  to  have  been  compofed  of  pa¬ 
per.  Properly  prepared  with  oil,  this  forms  no  contemp¬ 
tible  defence  againft  the  intrufions  of  the  weather,  and 
makes  no  incompetent  opening  for  the  admiflion  of  the 
light.  It  is  ftill  ufed  by  our  architects  for  the  tempora¬ 
ry  windows  of  unfinifhed  houfes,  and  not  unfrequently 
for  the  regular  ones  of  our  work  (hops.  But  feme  of 
the  principal  buildings  we  may  reasonably  fuppofe  to 
have  been  windowed  in  a  fuperior  manner.  They  could, 
however,  be  furniftied  merely  with  lattices  of  wood  or 
Iheets  of  linen,  as  thefe  two  remained  the  only  furniture 
of  our  cathedrals  nearly  to  the  eighth  century  ;  and  the 
lattices  continued  in  fome  of  the  meaner  towns  of  Lan- 
cafhireto  the  18th  ;  and  in  many  diflriCls  of  Wales,  and 
many  of  the  adjoining  parts  of  England,  are  in  ufe  even 
to  the  prefent  moment.  .Thefe  feem  all  to  have  been 
fixed  in  frames  that  were  called  capfamenta ,  and  now 
therefore  cafemeiits  in  Wales  and  Lancafhire. 

WINDSOR,  a  borough  town  of  Berkfhire,  22  miles 
weft  of  London,  moft  remarkable  for  the  magnificent  roy¬ 
al  palace  or  caftle  fituated  there  on  an  eminence,  which 
commands  the  adjacent  country  for  many  miles,  the  ri¬ 
ver  Thames  running  at  the  foot  of  the  hill.  The 
knights  of  the  garter  are  inftalled  in  the  royal  chapel 
here.  It  fends  two  members  to  parliament.  W.  Long. 
g.  36.  N.  Lat.  51.  30. 

WINDWARD,  in  the  fea  language,  denotes  any 
thing  towards  that  point  from  whence  the  wind  blows, 
in  refpeCl  of  a  fhip  :  thus  windward-tide,  is  the  tide  which 
runs  againft  the  wind. 

WINE,  an  agreeable  fpirituous  liquor,  produced  by 
fermentation  from  thofe  vegetable  fubftances  that  con¬ 
tain  faccharine  matter.  A  very  great  number  of  vege¬ 
table  fubftances  may  be  made  to  afford  wine,  as  grapes, 
currants,  mulberries,  elders,  cherries,  apples,  pul  fe,  beans, 
peas,  turnips,  radifhes,  and  even  grafs  itfelf.  Hence,  un- 
yier  the  clafs  of  wines  or  vinous  liquors,  come  not  cnly 
wines,  abfolutely  fo  called,  but  alfo  ale,  cyder,  &c. 

Wine,  however,  is  iri  a  more  particular  manner  appro- 
>  priated  to  the  liquor  drawn  from  the  fruit  of  the  vine. 
The  procefs  of  making  wine  is  as  follows  :  When  the 
grapes  are  ripe,  and  the  faccharine  principle  is  develo¬ 
ped,  they  are  then  preffed,  and  the  juice  which  flows  out 
Method  of  is  received  in  veffels  of  a  proper  capacity,  in  which  the 
making  fermentation  appears,  and  proceeds  in  the  following 
wine.  0 
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manner  :  At  the  end  of  feveral  days,  and  frequently  af-  Wine." 
ter  a  few  hours,  according  to  the  heat  of  the^atmofphere,  '“'V  ",mJ 
the  nature  of  the  grapes,  the  quantity  of  the  liquid,  and 
temperature  of  the  place  in  which  the  operation  is  per¬ 
formed,  a  movement  is  produced  in  the  liquor,  which 
continually  increafes  ;  the  volume  of  the  fluid  increafes  ; 
it  becomes  turbid  and  oily  ;  carbonic  acid  is  diiengaged, 
which  fills  all  the  unoccupied  part  of  the  vcffel,  and  the 
temperature  rifes  to  the  72.5th  degree.  At  the  end  of 
feveral  days  thefe  tumultuous  motions  fubfide,  the  mafs 
falls,  the  liquid  becomes  clearer,  and  is  found  to  be  lefs 
faccharine,  more  odorant,  and  of  a  red  colour,  from  the 
rea&ion  of  the  ardent  fpirit  upon  the  colouring  matter  of 
pellicle  of  the  grape. 

The  wine  is  ufually  taken  out  of  the  fermenting  vef¬ 
fels  at  the  period  when  all  the  phenomena  of  fermenta¬ 
tion  have  fubfided.  When  the  mafs  is  fettled,  the  co¬ 
lour  of  the  liquor  is  well  developed,  when  it  has  become 
clear,  and  its  heat  has  difappeared  ;  it  is  put  into  calks, 
where,  by  a  fecond  infallible  fermentation,  the  wine  is 
clarified,  its  principles  combine  more  perfectly  together, 
and  its  tafte  and  fmell  become  more  and  more  developed. 

If  this  fermentation  be  flopped  or  fuffocated,  the  gafeous 
principles  are  retained,  and  the  wine  is  brilker,  and  more 
of  the  nature  of  mull. 

It  appears,  from  the  interefting  experiments  of  the 
Marquis  de  Bullion,  that  the  vinous  fermentation  does 
not  take  place  unlefs  tartar  be  prefent.  % 

The  caufes  of  ari  imperfe£l  fermentation  are  the  flol- Caufes  ef 
lowing:  1.  If  the  heat  be  too  little,  the  fermentation iropertett 
languilhes,  the  faccharine  and  oily  matters  are  not  fuffi-  [^cnta* 
cicntly  elaborated,  and  the  wine  is  undhious  and  fweet. 

2.  If  the  faccharine  body  be  not  fufliciently  abundant, 
as  happens  in  rainy  feafons,  the  wine  is  weak,  and  the 
mucilage,  which  predominates,  caufes  it  to  become  four 
by  its  deccmpofiticn.  3.  If  the  juice  be  too  watery, 
concentrated  and  boiling  mull  is  added.  4.  If  the  fac¬ 
charine  principle  be  not  fnfficiently  abundant,  the  de- 
fe£t  may  be  remedied  by  the  addition  of  fugar.  Mac- 
quer  has  proved  that  excellent  wine  may  be  made  of 
verjuice  and  fugar  ;  and  M.  de  Bullion  has  made 
wine  at  Bellcjames,  with  the  verjuice  of  his  vine  rows 
and  mcift  fugar. 

There  have  been  many  difputes  to  determine  whether 
grapes  Ihould  be  preffed  with  the  ftalks  or  without. 

This  depends  on  the  nature  of  the  fruit.  When  they 
are  highly  charged  with  faccharine  and  mucilaginous 
matter,  the  ftalk  corredls  the  infipidity  of  the  wine  by 
its  bitter  principle  :  but  when,  on  the  contrary,  the 
juice  is  not  too  fweet,  the  ftalk  renders  it  drier,  and  very 
rough. 

The  colouring  principle  of  wine  is  of  a  refinous  na-  Colouring 
ture,  and  is  contained  in  the  pellicle  of  the  grape;  andmattcrof 
the  fluid  is  not  coloured  until  the  wine  is  formed  5  for  wine, 
until  then  there  is  nothing  which  can  diffolve  it :  and 
hence  it  is  that  white  wine  may  be  made  of  red  grapes, 
when  the  juice  of  the  grape  is  expreffed,  and  the  hulk 
thrown  away.  If  wine  be  evaporated,  the  colouring 
principle  remains  in  the  refidue,  and  may  be  cxtra£led 
by  fpirit  of  wine.  Old  wines  lofe  their  colour  ;  a  pelli¬ 
cle  being  precipitated,  which  is  either  depofited  on  the 
fides  cf  the  bottles,  or  falls  to  the  bottom.  If  wine  be 
expofed  to  the  heat  of  the  fun  during  the  fummer,  the 
colouring  matter  is  detached  in  a  pellicle,  which  falls  to 
the  bottom  :  when  the  vtffel  is  opened,  the  difcolouring 
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Wine,  is  more  faced/,  and  it  is  effefted  in  two  or  three  days  the  red  woods,  elder  berries,  bilberries,  &.C.  In  France ,  w"'e-  , 

‘ - V - •  durine  the  fammer.  The  wine  thus  deprived  of  its  co-  no  fecret  is  made  of  thefe  prances,  the  colouring  mat- 

4  lour  is  not  perceptibly  weakened.  ,  .  ters  being  publicly  thrown  out  after  they  have  been 

Vinous  fer-  The  vinous  fermentation  has  been  examined  with  great  uied.  6 

mentation  accuracy  by  M.  Lavoifier.  According  to  him,  the  ve-  It  is  well  known  to  be  a  common  practice  among  Adultera- 
getable  luice  of  which  wine  is  to  be  made  confifts  of  wine-coopers,  innkeepers,  and  other  dealers  in  wines,  totionof 

oxvcren  hydrogen,  and  carbone,  combined  with  one  an-  adulterate  bad  wine  in  order  to  conceal  its  defe&s if,wine‘ 

other  in  different  proportions,  fo  as  to  form  chiefly  wa-  for  inftance,  the  wine  be  four,  they  throw  into  it  a 
ter  and  fugar.  The  fermentation  produces  a  feparaticn  quantity  of  fugar  of  lead,  which  entirely  takes  away  the 
of  the  elements,  and  a  new  combination  of  them ;  a  four  tafte.  Tor  fimilar  purpofes  alum  is  often  mixed 
quantity  of  the  oxvgen  and  carbone  combine  and  fly  off  with  wine.  Such  fubftances,  however,  are  well  known 
in  the  ftate  of  carbonic  acid  •,  part  of  the  carbone,  oxy-  to  be  extremely  pernicious  to  the  human  conftitution  j 
gen,  and  hydrogen,  combine  firft  with  each  other,  and  then  it  becomes  of  importance  therefore  to  be  able  to  dete£l 
all  together,  to  form  alcohol ;  another  part  forms  ace-  them  whenever  they  happen  to  be  contained  in  wine, 
tous  acid  ;  the  water  flill  remains,  and  a  refiduum  falls  Several  chemifts  who  have  turned  their  attention  to  this 
to  the  bottom  compofed  of  the  three  elements  combined  fubjea,  have  furnifhed  us  with  tefts  for  this  purpofe..  7 

in  other  proportions.  To  difcover  lead  diffolved  in  wine,  boil  together  in  a  To  detect 

s  The  different  kinds  of  wines  produced  in  Europe  and  pint  of  water,  an  ounce  of  quicklime  and  half  an  ounce  lead  in 
in  different  other  parts  of  the  world  are  many  ;  the  principal  of  them  of  flour  of  brimftone  ;  and  when  the  liquor,  which  willw 

wines*  and  their  qualities  are  well  known  :  a  catalogue  of  them  be  of  a  yellow  colour,  is  cold,  pour  it  into  a  bottle,  and  Watfon't, 

would  ferve  no  purpofe  here.  We  fhall,  however,  fub-  cork  it  up  for  ufe.  A  few  drops  of  this. liquor  being 

join  a  table  of  the  quantities  of  the  ingredients  of  the  dropt  into  a  glafs  of  wine  or  cyder  containing  lead ,  will  vo^ 

principal  kinds  from  Neumann’s  Chemiftry.  rhano-p  the  whnle  into  a  colour  more  or  lefs  brown.  ac-„ 


Ingredients 


A  quart  of 

Highly 

reAified 

Spirit, 

Thick, 
oily,  unc¬ 
tuous,  re- 
fuious 
matter. 

Gummy 
and  tar- 
tarous 

matter. 

Water. 

oz.  dr.  gr. 

oz.  dr.  gr 

oz.  dr.  gr. 

ib. 

oz.  dr.  gr 

Aland 

I  6  00 

3  2  00 

I  5  OO 

2 

5  3  00 

Alicant 

3  6  00 

6  0  20 

0  1  40 

2 

2  6  00 

Burgundy 

2  2  00 

0  4  OC 

0  1  4c 

2 

9  O  20 

Carcaffone 

2  6  00 

0  4  10 

0  I  20 

2 

8  4  30 

Champagne 

2  5  20 

0  6  4c 

0  1  00 

2 

8  3  cc 

French 

3  0  oc 

0  6  4c 

0  1  00 

2 

8  0  20 

Frontignac 

0 

0 

0 

rr> 

3  4  oc 

0  5  20 

2 

4  6  3c 

Vin  Grave 

2  0  00 

0  6  00 

0  2  00 

2 

9  0  00 

Hermitage 

2  7  00 

1  2  oc 

O  I  40 

2 

7  5  20 

Madeira 

2  3  00 

3  2  oc 

2  0  CO 

2 

4  3  oo 

Malmfey 

4  0  00 

4  3  00 

2  3  00 

2 

1  2  00 

Vino  de  ~l 

Monte  > 

2  6  00 

c  3  oc 

O  2  40 

2 

00 

0 

0 

Pulciano  j 

Mofelle 

2  2  00 

0  4  20 

0  i  30 

2 

9  0  io 

Mufcadine 

3  0  00 

2  4  oc 

l  0  CO 

2 

J  4  60 

Neufschatel 

3  2  00 

4  0  00 

i  7  00 

2 

2  7  oc 

Palm  Sec 

2  3  oc 

2  4  oc 

4  4  00 

2 

2  5  00 

Pontac 

2  0  oc 

O  5  2C 

0  2  00 

2 

9  0  4c 

Old  Rhenilh 

2  O  OC 

I  0  OC 

>0  2  2C 

2 

8  5  4c 

Rhcnifti 

2  2  OC 

0  3  2C 

;o  i  34 

2 

9  1  06 

Salamanca 

3  0  OC 

.3  4  oc 

>2  O  OC 

2 

3  4  00 

Sherry 

3  0  oc 

6  0  oc 

5  2  2  OC 

2 

0  6  oc 

Spanilh 

1  2  oc 

2  4  oc 

19  4  OC 

I 

10  6  00 

Vino  Tinto 

3  0  oc 

6  4  oc 

;  i  6  oc 

2 

0  6  oc 

Tokay 

2  2  oc 

4  3  oc 

•5  0  oc 

>  2 

0  3  00 

Tyrol  red  1 
wine  J 

8  6  00 

i  4  oc 

I  2  oc 

t  o  4  oc 

)  2 

Red  wine 

1  6  oc 

0  4  4c 

:  o  2  oc 

)  2 

9  3  2C 

White 

2  0  oo;o  7  oc 

50  3  oc 

)  2 

7  0  00 

The  colour  of  wine  is  frequently  artificial ;  a  deep  red 
s  almoft  always  the  effeft  of  artificial  additions,  as  of 


change  the  whole  into  a  colour  more  or  lefs  brown ,  ac-p.  ^  t. 
cording  to  the  quantity  of  lead  which  it  contains.  If 
the  wine  be  wholly  free  from  lead,  it  will  be  rendered 
turbid  by  the  liquor,  but  the  colour  will  be  rather  a 
dirty  white  than  a  black  brown. 

By  this  teft,  however,  iron  is  alio  precipitated  when 
diffolved  in  wine,  and  is  apt  to  be  taken  for  lead  r  a 
miflake  which  has  ruined  feveral  honeft  merchants.  The 
following  teft  is  therefore  preferable,  as  not  liable  to  the 
fame  inconvenience.  s 

Take  equal  parts  of  calcined  oyfter-lhells  and  crude  Another 
fulphur  in  fine  powder,  and  put  them  in  a  crucible, method* 
which  put  into  a  fire,  and  raife  the  heat  fuddenly  till  it 
has  been  expofed  to  a  white  heat  for  1 5  minutes.  Then 
take  it  out,  let  it  cool,  beat  the  ingredients  to  powder, 

4and  put  them  into  a  well  corked  bottle.  To  prepare 
the  teft  liquor,  put  20  grains  of  this  powder  together 
with  120  grains  of  cream  of  tartar,  and  put  them  into 
a  ftrong  bottle,  fill  it  up  with  water,  boil  it  for  an  hour, 
and  let  it  cool.  Cork  the  bottle  immediately,  and  (hake 
it  from  time  to  time.  After  fome  hours  repofe,  decant 
off  the  clear  liquor  into  an  ounce  vial,  having  firft  put 
22  drops  of  muriatic  acid  into  each  vial.  Cork  thefe 
vials  accurately  with  a  little  wax  mixed  up  with  a  little 
turpentine.  One  part  of  this  liquor,  mixed  with  three 
parts  of  fufpe&ed  wine,  will  difcover  the  prefence  of  the 
fmalleft  quantity  of  lead  or  copper,  by  a  very  fenfible 
black  precipitate,  and  of  arfenic  by  an  orange  precipi¬ 
tate  :  but  will  have  no  effeff  on  iron,  if  there  be  any  ;  dJ°p^ 
the  prefence  of  which,  however,  may  be  afeertained  by jiq7te, 
adding  a  little  potafh,  which  will  turn  the  liquor  black  October 
if  there  be  any  iron.  Pure  wine  remains  limpid  after  MS’1* 
the  addition  of  this  liquor  J.  p 

As  this  fubjed  is  of  importance,  we  (hall  add  M.  State  of 
Fourcroy’s  obfervations  on  the  ftate  in  which  lead  exiftsltad  in 
in  wine,  and  on  the  methods  of  difeovering  its  prefence  : 

“  Of  the  different  principles  which  compofe  wine,  there 
was  no  doubt  (fays  he)  but  that  acids  were  the  only 
ones  which  were  capable  of  diffolving  oxide  (calx)  of 
lead.  But  was  it  the  tartareous  acid  always  contained 
in  larger  or  fmaller  quantity  in  wine,  or  the  acetous 
acid  developed  in  thofe  which  have  become  Iharp,  and 
which  there  is  a  greater  temptation  to  fweeten  ?  Expe¬ 
rience- 


WIN  [  720  ]  WIN 

ranee  had  proved  to  me  that  the  acidulous  tartrate  of  the  decompofitions  of  the  aceto-tartrite  of  lead.  Fixed 


IO 

It  forms 
an  aceto- 
tartrite 
of  lead. 


Other  me¬ 
thods  of 
dete&ing 
this  fait. 


potalh,  or  the  cream  of  tartar,  takes  oxide  of  lead  from 
the  acetous  acid,  and  a  precipitate  of  tartrate  of  lead  is 
formed ;  the  pure  tartareous  acid  prepared  in  Scheele’s 
method  produces  the  fame  effeft.  In  order  to  under- 
iland  how  the  (harp  wine  which  contains  thefe  two  acids 
can  hold  the  oxide  of  lead  in  folution,  I  made  the  expe¬ 
riments  which  gave  me  the  following  refults :  1.  The 
acidulous  tartrite  ( erern .  tart.)  has  no  fenfible  a&ion  up¬ 
on  the  oxides  of  lead.  2.  The  pure  tartareous  acid  has 
a  flight  action  upon  the  oxides,  and  forms  on  their  fur- 
face  a  little  tartrite  of  lead  ( tartarifed  lead),  in  a  white 
powder.  3.  Wine  which  only  contains  the  tartareous 
acidule,  would  not  have  any  aftion  upon  the  femi-vi- 
trous  oxide  of  lead  or  litharge.  4.  Sharp  wine  which  wc 
attempt  to  fweeten  by  this  oxide  of  lead,  a&s  firft  upon 
it  by  the  acetous  acid  it  contains.  5.  When  this  acetite 
of  lead  is  formed,  the  tartareous  acid  precipitates  it  in 
the  form  of  tartrite  of  lead  :  this  is  proved  by  the  preci¬ 
pitate  which  the  folution  of  the  acetite  of  lead  or  fugar 
of  lead  forms  in  the  wine.  6.  But  the  acetous  acid,  if 
it  be  in  large  enough  quantity,  rediffolves  the  tartrite  of 
lead  in  the  wine  juft  as  diftilled  water  would.  Bergman 
has  pointed  out  this  folution  of  tartrite  of  lead  in  acetous 
acid  for  diftinguifhing  the  tartareous  fait  from  the  ful- 
fat  of  lead  ( vitriol  of  lead).  7.  As  this  folution  of  tar¬ 
trite  of  lead  in  the  acetous  acid  is  much  quicker,  and 
more  eafy  in  (harp  wines  than  in  diftilled  water  and  vi¬ 
negar,  it  is  probable  that  the  caufe  of  this  difference  de¬ 
pends  upon  the  citric  and  malic  acids  which  I  have 
found  in  wine,  and  which  I  (hall  take  notice  of  again 
on  another  occafion.  8.  Litharged  wine  then,  or  wine 
fweetened  with  lead,  contains  tartrite  diffolved  in  the  a- 
cetous  acid,  and  perhaps  at  the  fame  time  in  the  malic 
and  citric  acids. 

It  was  neceffary  afterwards  to  know  the  properties  of 
this  combination.  What  experience  has  taught  me  is  as 
follows  :  I  particularly  examined  the  tartrite  of  lead 
and  its  folution  in  acetous  acid.  The  tartrite  of  lead  is 
fcarcely  at  all  foluble  in  water  $  it  is  in  the  form  of 
powder,  or  of  fmall  white  grains  which  have  no  fenfible 
tafte  j  when  it  is  diffolved  in  vinegar,  the  vinegar  is 
foftened,  its  Iharpnefs  is  diminilhed  remarkably,  and  the 
folution  takes  a  flight  fweetifh  tafte,  much  lefs  ftrong 
than  that  of  the  pure  acetite  of  lead.  This  tafte  proves 
that  the  union  of  the  tartrite  of  lead  with  vinegar  is  not 
only  a  folution  like  that  of  fait  in  water,  by  which  the 
properties  of  the  fait  are  not  changed,  but  a  combina¬ 
tion  which  gives  occafion  to  new  properties.  It  is  a 
kind  of  a  triple  fait,  different  from  thofe  we  have  hither, 
to  known,  formed  of  two  acids  and  of  one  bafe  $  where¬ 
as  the  other  triple  falts  defcribed  hitherto  are  compofed 
of  one  acid  and  two  bafes.  I  name  this  new  triple  fait 
aceto-tartrite  of  lead.  The  acetous  acid  adheres  to  it 
more  than  water  in  a  common  folution  :  what  is  remark¬ 
able  in  this  combination  is,  that  the  two  acids  appear 
to  adhere  to  the  bafe  with  an  equal  force,  although  they 
have  a  different  attradlion  for  it :  nothing  is  neceffary  to 
produce  this  equilibrium,  but  to  unite  firft  the  oxide 
of  lead  with  the  acid  to  which  it  adheres  the  moft 
ftrongly,  and  afterwards  to  put  this  firft  compound  in 
contact  with  the  weaker  acid. 

“  It  was  neceffary,  in  order  to  difcover  eafy  and  cer¬ 
tain  methods  of  afcertaining  the  prefence  of  lead  in  wine, 
to  examine  with  care  the  properties  and  phenomena  of 


alkalies  and  ammoniac  ( volatile  alkali)  precipitate  from'' 
this  fait  an  oxide  of  lead,  which  is  of  a  grayifh  white 
colour  $  but  as  they  occafion  a  precipitate  in  pure  wine, 
they  cannot  be  of  any  ufe.  The  fulphuric  ( vitriolic) 
acid  decompofes  the  aceto-tartrite  of  lead,  and  forms 
tvith  it  inftantly  fulphate  of  lead  j  which  being  very 
little  foluble,  and  very  heavy,  is  precipitated.  The 
oxalic,  or  pure  faccharine  acid,  and  the  acidulous  oxa¬ 
late,  or  the  fait  of  forrel  of  the  fliops,  likewife  decom- 
pofe  this  fait,  and  take  from  it  the  lead.  The  oxalate 
of  lead  is  precipitated  in  great  abundance  :  thefe  two 
acids,  the  fulphuric  and  oxalic  acids,  not  producing  any 
precipitate  in  pure  wine,  are  very  proper  to  (how  the 
prefence  of  lead  in  wine.  The  fulphate  and  oxalate  of 
lead,  when  they  are  precipitated  from  wine,  are  colour¬ 
ed,  whereas  they  are  very  white  when  they  are  formed 
in  diftilled  water  5  but  their  red  or  brown  colour  does 
not  prevent  us  from  difcovering  them  by  a  very  fimple 
method.  If  the  precipitates  be  colle&ed  with  care,  and 
are  cautioufly  heated  upon  a  coal  with  a  blow-pipe, 
they  fmoke,  become  white,  exhale  vapours,  pafs  fuccef- 
fively  through  the  ftates  of  the  red  and  yellow  oxides  of 
lead,  and  at  length  are  reduced  into  metallic  globules 
at  the  inftant  they  are  perceived  to  be  agitated  by  a 
very  evident  effervefcence  :  if  we  ceafe  to  blow  at  this 
inftant,  we  obtain  globules  upon  the  charcoal.  In  order 
to  this,  it  is  neceffary,  however,  that  the  charcoal  be 
folid,  and  be  not  cracked,  and  that  we  fhould  not  have 
blowed  too  ftrongly  ;  otherwife  the  globules  would  be 
abforbed,  and  would  difappear.  The  fulphate  of  lead 
requires  a  longer  time  to  be  reduced  than  the  oxalate  of 
the  fame  metal,  and  there  is  a  greater  hazard  of  lofing 
the  metallic  particles,  which,  befide,  are  in  fmall  quan¬ 
tity. 

“  To  thefe  two  firft  proceffes,  already  fufficiently  cer¬ 
tain  of  themfelves,  I  wifhed  to  be  able  to  add  one  which 
might  be  capable  of  pointing  out  inftantly  the  prefence 
of  lead,  by  an  appearance  belonging  exclufively  to  this 
metal,  and  which  might  unite  to  this  advantage  that  of 
manifefting  very  fmall  quantities  of  it.  Diftilled  water 
impregnated  with  fulphurated  hydrogenous  gas,  or  he¬ 
patic  gas,  extricated  from  folid  alkaline  fulphurets  (li¬ 
vers  of fulphur)  by  acids,  prefented  me  with  thefe  pro¬ 
perties.  This  folution  blackens  very  deeply  that  of  the 


aceto-tartrite  of  lead,  and  . renders  , 


^th  of  this  fait  in 


water  or  in  wine  very  fenfible.  The  fenfibility  of  this 
rea&ive  is  fuch,  that  we  may  dilute  litharged  wine  with 
a  fufficient  quantity  of  water  to  take  away  almoft  en¬ 
tirely  the  colour  of  the  wine,  and  this  rea&ive  will  ftill 
produce  a  very  manifeft  alteration.  The  fulphurated 
water  has,  befides  the  advantage  not  to  occafion  any 
change  in  the  wines  which  do  not  contain  a  metallic 
fubftance,  and  it  is  not  precipitated  by  the  acids  of  wine, 
like  the  folutions  of  alkaline  fulphurets.  In  order  to 
procure  this  reaftive  pure,  it  is  neceffary  to  prepare  it 
at  the  inftant  of  the  experiment,  by  receiving  in  a  vial 
full  of  diftilled  water,  and  inverted  upon  a  ftielf  of  a 
fmall  hydro-pneumatic  apparatus,  filled  with  diftilled 
water,  the  fulphurated  hydrogenous  gas,  feparated  from 
the  folid  fulphuret  of  potafh  by  the  fulphuric  or  muriatic 
acid,  and  firft  filtered  through  water  in  another  vial  j 
when  the  fecond  vial  contains  the  third  of  its  volume  of 
the  fulphurated  hydrogenous  gas,  the  gas  is  ftiakcn 
ftrongly  with  the  water,  which  fills  the  two-thirds  of 

the 
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the  vial  $  and  when  the  abforption  is  over,  the  teft  li- 
J  quor  is  prepared.  This  re-adive  changes  very  quickly 
in  the  air :  it  is  neceffary  to  make  it  the  moment  it  is  to 
be  employed,  and  to  keep  it  in  a  veffel  quite  full  and 
well  corked.  If  there  were  any  fear  that  the  black  co- 
„  lour  and  the  precipitation  by  the  gafeous  fulphurated 
water  (hould  not  be  fufficient  to  prove  the  prefence  of 
lead  in  fpirituous  liquors,  I  would  obferve,  that  this  fear 
would  be  diminilhed  by  employing  the  three  re-a£tives 
mentioned  in  this  memoir,  and  by  depending  only  on  the 
correfpondent  effefts  of  thefe  three  re-a&ives  :  but  all 
fufpicion  would  be  removed,  by  reducing  the  three  pre¬ 
cipitates  by  the  blow-pipe,  and  obtaining  globules  of 
lead  from  each  of  them.” 

Some  years  ago,  the  Academy  of  Lyons  propofed  the 
following  prize-queftion  :  What  is  the  beft  method  of 
afcertaining  the  prefence  and  the  quantity  of  alum  dif- 
folved  in  wine,  efpecially  in  very  deep  coloured  red 
wine?  The  prize  was  gained  by  M.  J.  S.  Beraud.  From 
his  experiments,  it  appears  that  a  mixture  of  lime-water 
and  wine  in  any  proportion  whatever,  will  at  the  end  of 
J2or  15  hours  furnilh  a  quantity  of  cryftals,  which 
may  be  (eparated  by  filtration,  and  that  thefe  cryftals 
will  be  eafieft  difcovered  when  the  quantities  ®f  wine 
and  lime-water  are  equal ;  but  that  wine  containing 
alum  diffolved  in  it,  will  not  form  cryftals  when  mixed 
with  lime-water,  but  merely  depofits  a  muddy  fcdiment. 
To  know  therefore  whether  any  wine  contains  alum  or 
not,  we  have  only  to  mix  a  fmall  quantity  of  it  with 
lime-water  :  if  cryftals  are  formed,  it  contains  no  alum  5 
if  not,  it  does.  Again,  if  wine  contains  alum,  the  re- 
fiduurft  that  remains  after  filtration  will,  as  it  dries, 
fplit  into  quadrilateral  fegments,  which  will  detach 
themfelves  from  the  paper  which  contains  them ;  but  if 
the  wine  contains  no  alum,  the  refiduum,  after  it  is  dry, 
will  remain  united  and  attached  to  the  paper.  If  one 
meafure  of  wine  and  two-thirds  of  a  meafure  of  lime-wa¬ 
ter  depofit  cryftals,  we  are  certain  that  if  the  wine  con¬ 
tains  alum,  the  proportion  of  that  alum  to  the  wine  will 
be  lefs  than  1  to  1152  5  if,  when  equal  parts  of  wine  and 
lime-water  are  mixed,  no  cryftals  be  depofited,  we  may 
be  fure  that  more  than  -yfoth  part  of  the  mafs  of  wine 
cenfifts  of  alum. 

A  great  proportion  of  the  wine  confumed  ia  this 
country  is  brought  from  Spain  and  Portugal ;  govern¬ 
ment  has  always  difcoufaged  the  importation  of  French 
wines  by  heavy  taxes.  We  are  not  fure  how  far  fuch 
conduct  is  founded  on  good  policy,  as  the  French 
wines  are  confeffedly  the  beft,  and  might  be  the  cheap- 
eft  ;  but  fuch  is  the  jealoufy  and  enmity  that  has  al¬ 
ways  fubfifted  between  Britain  and  France,  that  both 
nations  have  been  contented  to  injure  themfelves,  pro¬ 
vided  they  could  do  a  greater  injury  to  their  neigh¬ 
bours.  Befides,  the  advantages  which  Britain  derives 
from  the  Portugal  trade  are  very  great,  and  it  would 
not  be  eafy  perhaps  to  fecure  them  on  any  other 
terms. 

It  may  be  worth  while  to  infert  here  a  few  dire&ions 
about  the  treatment  of  wines  after  they  have  been  im¬ 
ported  into  this  country. — On  landing,  the  lefs  they  are 
exoofed  the  better  ;  for  they  are  affe&ed  by  the  feafons, 
and  more  or  lefs  by  climate.  March  and  April  are  the 
proper  times  for  (hipping  wines  from  France,  and  they 
will  be  landed  in  England  and  Ireland  in  the  fame  de- 
gree  of  temperature.  The  great  art  in  keeping  wines  is 
Vol,  XX.  Part  II. 
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to  prevent  their  fretting,  which  is  done  by  keeping 
them  in  the  fame  degree  of  heat.  In  fpring  and  fall, 
the  wines  in  Bourdeaux  are  fubjeft  to  changes  that 
may  be  dangerous,  if  not  prevented  by  neceffary  rack- 
ings  :  thefe  changes  are  folely  the  effects  of  the  feafons. 
If  wines  are  chilled,  and  of  courfe  turn  foul,  from  be¬ 
ing  (hipped  and  landed  in  cold  weather,  they  will  foon 
recover  by  putting  them  in  a  warm  vault,  well  co¬ 
vered  with  faw-duft.  As  foon  as  they  are  in  the  vault, 
they  ought  to  be  covered  up.  But  if  (hipped  and  land¬ 
ed  in  fummer,  if  the  fmalleft  degree  of  fermentation  be 
found  on  them,  it  will-  be  requifite  to  dip  the  bung 
cloths  in  brandy,  and  leave  the  bungs  loofe  for  fome 
days,  to  give  it  time  to  cool ;  and  if  in  a  fortnight  or 
three  weeks  the  fermentation  do  not  ceafe,  and  the  wine 
become  bright,  it  will  be  proper  to  rack  it  (matching 
the  hoglheads  well  with  brimftone),  and  force  it  with 
the  whites  of  eight  eggs.  If  it  then  becomes  fine,  bung 
it  tight,  and  let  it  remain  fo  until  it  is  bottled.  IF 
wines  new  landed  are  wanted  foon  for  the  bottle,  it  will 
be  neceffary  to  force  them  immediately,  and  let  them 
remain  bunged  clofe  for  at  leaft  a  month,  to  recover 
from  the  forcing,  or  if  two  months  the  better  $  for 
wines  bottled  in  high  order  come  much  fooner  into 
drinking  than  if  bottled  when  flat,  which  all  wines  are 
after  forcing.  Wine  muft  never  be  bottled  the  leaft 
foul,  which  produces  a  tendency  to  fret ;  and  if  bottled 
in  this  date,  will  never  come  in  order,  but  may  poflibly 
be  loft  :  for  this  there  is  no  remedy  but  repeated  rack- 
ings  ;  and  care  muft  be  taken  (after  rinfing  the  hogs¬ 
heads  well  and  drawing  them)  to  burn  a  good  piece  of 
match  in  them.  This  cools  the  wine,  and  there  is  no 
danger  of  hurting  the  colour,  for  it  recovers  it  in  a 
little  time  :  but  if  it  did,  it  is  abfolutely  neceffary  ;  for 
if  twine  is  fuffered  to  continue  on  the  fret,  it  will  wear 
itfelf  to  nothing.  Wines  bottled  in  good  order  may  be 
fit  to  drink  in  fix  months  ;  but  they  are  not  in  perfec¬ 
tion  before  twelve  :  from  that  to  two  years  they  may 
continue  fo  ;  but  it  would  be  improper  to  keep  them 
longer,  for  wines  in  general  have  not  the  body  they 
had  formerly,  from  the  vines  being  too  much  forced. 

It  fometimes  happens  that  wines  fcuddy  and  ftubborn 
will  not  fall  with  one  or  even  two  forcings.  It  will 
then  be  proper  to  give  them  five  or  fix  gallons  of  good 
ftrong  wine,  and  force  them  with  the  whites  of  a  dozen 
eggs,  with  a  tea-fpoonful  of  fand  produced  from  fawing- 
marble,  or  a  fmall  fpoonful  of  fine  fait.  Bottled  wine 
in  winter  (hould  be  well  covered  with  faw-duft,  and  if 
the  vaults  are  cold  and  damp,  drew  it  deep  on  the  floor; 
if  faw-duft  is  thrown  upon  the  hoglheads,  and  their  fides 
are  bedded  fome  inches  thick,  it  will  keep  them  from 
the  fret. 

The  fame  treatment  is  to  be  regarded  with  white 
wines,  except  that  they  require  to  be  higher  matched, 
particularly  Mufcat  wines  ;  fuch  as  Frontignac,  Beziers, 
&c.  which  being  often  fweetened  with  honey,  are  very 
fubjeft  to  fret ;  and  thefe  only  frequent  rackings,  with 
a  great  deal  of  brimftone,  can  cool.  Hermitage,  from 
not  being  fufficiently  dried,  and  poffefling  more  richnefs 
than  claret,  is  alfo  very  liable  to  come  on  the  fret,  and 
will  require  much  the  fame  treatment  as  the  Mufcat 
wines.  Attention  (hould  be  had  to  bottle  in  fine  wea¬ 
ther,  when  the  wind  is  north  ;  but  to  avoid  cold  or 
frofty  weather.  The  months  of  April  and  O&ober  are 
favourable.  The  beft  time  to  bottle  port  wine  is  four 
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Wine,  years  after  the  vintage,  and  to  keep  them  two  years  in 
y— — •  bottle  before  you  begin  to  ufe  them.  When  wines  are 
racked,  and  the  lees  immediately  paffed  through  flannel 
bags  into  dole-necked  jars,  and  direCUy  bottled,  there 
will  be  very  little  loll  by  rackings,  as  the  wine  when 
line  may  ferve  for  filling  up. 

When  wines  are  deftined  for  warm  climates,  it  may 
be  proper  to  rinfe  the  hoglheads  with  brandy  j  and  in 
bottling  many  rinfe  the  bottles  and  corks  with  it.  Wines 
that  have  remained  a  certain  time  (three  or  four  months) 
in  a  vault,  and  made  lefs  or  more  lee,  ought  never  to  be 
fent  into  the  country]" without  firft  racking  them,  other- 
wife  they  may  be  liable  to  fret  j  and  if  bottled  in  that 
ftate,  may  iilk  being  loft. 

Wines  which  may  be  ordered  for  immediate  drinking 
will  be  forced  on  the  {hipping,  and  in  a  few  weeks  after 
they  are  landed  will  be  fit  for  the  bottle.  The  forcings 
proper  for  claret  are  the  whites  of  a  dozen  eggs,  beat  up 
with  a  tea-fpoonful  of  fine  fait,  and  well  worked  with  a 
forcing  rod.  Take  care  to  ufe  no  bad  egg.  This  is 
for  one  hoglhead. 

The  forcing  for  white  wine  is  ifinglafs  diffolved  in 
wine.  One  ounce  is  fuffieient  for  two  hoglheads.  No 
fait  is  to  be  ufed  in  forcing  the  white  wines.  See  Croft 
t ^  on  Wines,  8vo,  iy88. 

Receipt  for  We  (hall  infert  here  the  following  receipt  for  making 
making  raijin  wine. — To  a  20  gallon  veffel  take  too  pounds  of 
xaifin-wine.  raifins  j  pick  off  the  ftalks,  chop  them  grofsly,  and  put 
them  into  an  open  tub  more  wide  than  deep.  Add  two 
parts  in  three  of  the  water  to  them,  and  let  them  ftand 
15  days,  ftirring  them  well  every  day.  Then  ftrain 
and  prefs  them,  putting  afide  the  liquor  that  runs  from 
them.  Add  the  remainder  of  the  water  to  the  raifins 
that  have  thus  been  preffed,  and  let  it  ftand  upon  them 
one  week,  frequently  ftirring  them  as  before.  Then 
prefs  off  the  liquor,  and  add  it  to  what  you  firft  collect¬ 
ed  ;  putting  both  runnings  together  into  your  veffel,  to¬ 
gether  with  one  quart  of  brandy.  To  colour  it,  bum 
three-fourths  of  a  pound  of  fugar  into  a  fmall  quantity 
of  the  liquor,  and  add  this  to  the  wine.  When  the  li¬ 
quor  in  the  barrel  has  done  finging,  flop  the  veffel  clofe, 
and  let  it  ftand  till  fit  to  be  bottled.  The  greater  the 
quantity  which  the  veffel  holds,  and  the  longer  it  is  kept 
in  the  wood,  the  better  will  it  be. 

As  fome  of  the  hints  for  making  wines  in  Champagne 
may  be  ufeful  in  the  manufa&ure  of  the  wines  of  this  coun¬ 
try,  we  infert  the  following  abridged  account  of  the  dif¬ 
ferent  proceffes  that  are  followed  in  making  white  and 
red  champagne. 

Great  care  is  neceffary  for  making  white  wine.  The 
ripeft  bunches  muft  be  carefully  gathered,  freed  from 
rotten,  dry,  and  bruifed  grapes,  put  into  large  balkets 
covered  with  a  cloth  to  keep  them  from  the  fun,  car¬ 
ried  to  the  {hade,  and  kept  there  till  the  evening,  when 
they  are  to  be  fpeedily  preffed.  The  grapes  being  laid 
on  the  bed  of  the  prefs,  they  are  covered  with  three  or 
four  layers  of  flat  ftones,  and  the  prefs  turned.  The  juice 
having  run  for  four  or  five  minutes,  the  prefs  is  turned 
backward,  the  ftones  removed,  the  grapes  which  have 
protruded  thruft  into  the  heap,  the  ftones  replaced,  and 
the  prefs  turned  again.  The  juice  from  three  of  fuch 
preffures,  which  will  not  require  an  hour,  is  put  by  it- 
felf  for  the  beft  wine  into  a  vat,  where  it  is  left  all  night 
to  fettle. 

The  next  morning  this  juice  i$  poured  off  from  the 
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fediment,  and  put  into  new  well  rinfed  calks.  Tn  thele  it  Wine 
ferments  violently  at  firft,  but  afterwards  imperceptibly,  .11 
till  about  the  end  of  December  it  becomes  fine,  having , 
gone  through  all  the  ftages  of  depuration.  It  is  then  ~~ 
racked  off  in  dry  weather,  on  a  clear  frofty  day,  and 
fined  with  ifinglafs.  About  a  pound  is  fuffieient  for  40 
puncheons.  The  ifinglafs  being  diffolved  is  well  beaten, 
diluted  with  wine  taken  from  the  calk,  then  poured  into 
it,  and  the  whole  well  ftirred  by  an  inftrument  introdu¬ 
ced  at  the  bung-hole.  The  wine  thus  left  to  fettle  fer¬ 
ments  {lightly  again,  till  it  be  flopped  by  the  cold  wea¬ 
ther,  or  by  time.  In  a  month  or  fix  w  eeks  it  is  racked 
off  again,  and  has  another  fining  with  half  the  quantity 
of  ifinglafs. 

For  making  red  wine,  the  grapes  are  gathered  with 
the  fame  precautions  as  for  making  white,  taking  only 
the  black  grapes.  Thefe  are  bruifed  in  particular  vef- 
fels,  by  men  treading  on  them  with  ftrong  wooden 
Ihoes  :  part  of  the  ftalks  are  thrown  away,  and  the  -muft 
is  left  in  covered  veffels  to  ferment  fufficiently  to  extract 
the  colouring  matter  from  the  pellicles.  In  fome  years, 
three  or  four  days  are  fuffieient ;  in  others  it  requires 
10,  15,  or  even  20.  When  the  fermentation  begins, 
the  hulks  and  ftalks  are  forced  down  fo  as  to  be  covered 
with  the  muft,  either  by  means  of  ftrong  poles  furnilhed 
with  crofs  pegs,  or,  which  is  better,  by  a  couple  of 
ftrong  men  going  into  the  vat,  and  well  treading  and 
mixing  its  contents.  When  the  air  above  the  vat  ex- 
tinguilhes  a  candle,  the  ftalks  and  hulks  rife  forcibly, 
whatever  pains  be  taken  frequently  to  fink  them,  that 
the  muft  may  not  acquire  a  difagreeable  tafte  ,  the  con¬ 
tents  of  the  vat  experience  a  degree  of  ebullition,  and  the 
colouring  matter  is  decompofed.  The  fermentation  muft 
be  made  to  flop  here,  that  the  wine  may  not  acquire  a 
hard  tafte,  which  even  time  cannot  deftroy. 

About  the  end  of  December,  w'hen  the  fermentation 
has  ceafed,  the  w’ine  is  racked  off  from  the  lees ;  about 
the  middle  of  May  it  is  racked  off  again  ;  the  barrels 
are  frelh  hooped,  and  the  wine  is  put  into  the  cellar. 

When  it  is  to  be  fent  to  the  confumer,  it  is  racked  a 
third  time  ;  the  whites  of  five  or  fix  frelh  eggs  are  well 
beaten  up  in  a  pint  of  water,  for  every  puncheon  hold¬ 
ing  240  bottles.  Good  red  champagne  will  keep  in 
bottles  from  fix  to  twelve  years. 

WlNE-Prefs,  a  machine  contrived  to  fqueeze  the 
juice  out  of  grapes,  and  confifting  of  feveral  pieces  of 
timber,  varioully  difpofed,  which  compofe  three  bodies 
of  timber-work,  clofely  united  to  the  axis,  which  ferves 
as  a  fwing  whereby  it  may  be  moved  by  the  vice.  Of 
thefe  there  are  different  fizes  as  well  as  different  con- 
ftru&ions  ;  for  an  account  of  which,  illuftrated  by  fi¬ 
gures,  fee  Miller’s  Gardener’s  Dictionary,  article  WlNE- 
Prefs. 

Spirit  of  WlNE,  ox  Alcohol,  a  name  given  by  chemifts 
to  every  ardent  fpirit  produced  by  diftillation.  See 
Chemistr  T  Index. 

WING,  that  part  of  a  bird,  infeft,  &c.  whereby  it  is 
enabled  to  fly.  See  Bird  and  Ornithology. 

Wings,  in  military  affairs,  are  the  two  flanks  or  ex¬ 
tremes  of  an  army,  ranged  in  form  of  a  battle  5  being 
the  right  and  left  fides  thereof. 

WINTER,  one  of  the  four  feafons  or  quarters  of  the 
year.  See  Season,  &c. 

Winter  commences  on  the  day  when  the  fun’s  diflance 
from  the  zenith  of  the  place  is  greateft,  and  ends  on  the 

day 
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day  when  Its  diftance  is  at  a  mean  between  the  greateft 
and  leaft. 

Under  the  equator,  the  winter  as  well  as  other  feafons 
returns  twice  every  year ;  but  all  other  places  have  only 
one  winter  in  the  year  t  which  in  the  northern  hemi- 
fphere  begins  when  the  fun  is  in  the  tropic  of  Capricorn, 
and  in  the  fouthern  hemifphere  when  in  the  tropic  of 
Cancer  j  fo  that  all  places  in  the  fame  hemifphere  have 
their  winter  at  the  fame  time. 

WiNTER-Berry.  See  Physalis,  Botany  Index. 

WINTERA,  a  genus  of  plants  of  the  clafs  of  poly- 
andria,  and  in  the  natural  fyftem  arranged  under  the 
1 2th  order,  Holoraceae.  See  Botany  and  Materia 
Medic  a  Index. 

WINTON,  Andrew,  a  ScottUh  poet  and  hiftorian 
of  the  14th  century,  but  very  little  is  known  of  his 
life.  He  was  a  canon  regular  of  St  Andrews,  and  was 
prior  of  the  monaftery  of  St  Serf  in  the  ifland  of  Loch 
Leven  in  Kinrofs-fhire  ;  for  in  the  chartulary  of  the 
priory  of  St  Andrews  there  are  feveral  public  inftru- 
ments  of  Andrew  Winton,  as  prior  of  Loch  Leven. 
They  are  dated  between  the  years  1395  and  1413,  fo 
that  Winton  mud  have  been  cotemporary  with  Bar¬ 
bour,  whofe  merits  are  on  feveral  occalions  celebrated 
by  him.  Winton  is  heft  known  as  the  author  of  the 
Orygynale  Cronyki/l  of  Scotland.  This  work  was  under¬ 
taken  at  the  requeft  of  Sir  John  Wemyfs,  the  anceftor 
of  the  noble  family  of  that  name.  It  remained  negleft- 
ed  for  feveral  centuries,  but  in  1795  a  fplendid  edition 
of  that  part  of  it  relative  to  Scottith  affairs,  was  publilh- 
ed  by  Mr  Macpherfon.  The  time  ofWinton’s  death 
is  unknown  ;  but,  as  he  mentions  the  death  of  Robert 
duke  of  Albany,  which  happened  in  1420,  the  hiftorian 
muft  have  been  alive  at  that  time. 

WIRE,  a  piece  of  metal  drawn  through  the  bole  of 
an  iron  into  a  thread  of  a  finenefs  anfwerable  to  the  hole 
it  paired  through. 

Wires  are  frequently  drawn  fo  fine  as  to  be  wrought 
along  with  other  threads  of  filk,  wool,  flax,  &c. 

The  metals  mod  commonly  drawn  into  wire  are  gold, 
filver,  copper,  and  iron.  Gold-wire  is  made  of  cylindri¬ 
cal  ingots  of  filver,  covered  over  with  a  fkin  of  gold, 
and  thus  drawn  fucceflively  through  a  vaft  number  of 
holes,  each  fmaller  and  fmaller,  till  at  laft  it  is  brought 
to  a  finenefs  exceeding  that  of  a  hair.  That  admirable 
duftilhy  which  makes  one  of  the  diftinguilhing  charac¬ 
ters  of  gold,  is  nowhere  more  confpicuous  than  in  this 
gilt  wire.  A  cylinder  of  48  ounces  of  filver,  covered 
with  a  coat  of  gold,  only  weighing  one  ounce,  as  Dr 
Halley  informs  us,  is  ufually  drawn  into  a  wire,  two 
yards  of  which  weigh  no  more  than  one  grain  •,  whence 
98  yards  of  the  wire  weigh  no  more  than  49  grains,  and 
one  Angle  grain  of  gold  covers  the  98  yards  •,  fo  that  the 
ten-thoufandth  part  of  a  grain  is  above  one-eighth  of  an 
inch  long. 

In  1784,  Mr  Rofwag  of  Stralbourg  prefented  to  the 
board  of  trade  fome  gauie  made  of  iron  wire,  for  which 
he  received  a  reward ;  and  the  loom  he  invented  for 
making  it  was  lodged  in  the  colle&ion  of  machines  at 
Vaucanfon.  In  1799  Mr  Rochon  made  others,  and 
coated  them  with  a  tranfparent  glue,  to  be  fubftituted 
inftead  of  horn  for  fhip  lanterns,  to  be  ufed  between 
decks,  and  in  engagements  by  night.  He  has  fince 
conceived,  that  with  a  thin  coating  of  plafter  they 


might  be  employed  to  preferve  {hips  from  fire,  and  Wire 
buildings  on  lhore  ftill  more  eafiiy  ;  or  at  leaft  that 
they  might  render  the  ravages  of  fire  lefs  frequent,  and  .  1  ‘ 

lefs  terrible.  Thefe  gauzes  might  be  very  ufeful  too 
for  theatrical  decorations,  which  would  not  be  liable  to 
take  fire.  Their  only  inconvenience  is  their  being  fo 
little  flexible  ;  but  Mr  Rochon  does  not  defpair  of 
means  being  found  by  chemiftry  to  remedy  this  imper- 
feflion,  and  it  was  with  a  view  of  calling  attention  to 
this  fubje£t,  that  he  read  a  paper  on  it  to  the  clafs. 

Wire  of  Lapland.  The  inhabitants  of  Lapland 
have  a  fort  of  (hining  {lender  fubftance  in  ufe  among 
them  on  feveral  occafions,  which  is  much  of  the  thick- 
nefs  and  appearance  of  our  filver  wire,  and  is  therefore 
called,  by  thofe  who  do  not  examine  its  ftrufture  or 
fubftance,  Lapland  wire.  It  is  made  of  the  finews  of 
the  rein  deer,  which  being  carefully  feparated  in  the 
eating,  are,  by  the  women,  after  foaking  in  water  and 
beating,  fpun  into  a  fort  of  thread,  of  admirable  fine¬ 
nefs  and  ftrength,  when  wrought  to  the  fmalleft  fila¬ 
ments  ;  but  when  larger,  is  very  ftrong,  and  fit  for  the 
purpofes  of  ftrength  and  force.  Their  wire,  as  it  is 
called,  is  made  of  the  fineft  of  thefe  threads  covered 
with  tin.  The  women  do  this  bufinefs ;  and  the  way 
they  take  is  to  melt  a  piece  of  tin,  and  placing  at  the 
edge  of  it  a  horn,  with  a  hole  through  it,  they  draw 
thefe  finewy  threads,  covered  with  the  tin,  through  the 
hole,  which  prevents  their  coming  out  too  thick  cover¬ 
ed.  This  drawing  is  performed  with  their  teeth  ;  and 
there  is  a  fmall  piece  of  bone  placed  at  the  top  of  the 
hole,  where  the  wire  is  made  flat ;  fo  that  we  always 
find  it  rounded  on  all  fides  but  one,  where  it  is  flat. 

This  wire  they  ufe  in  embroidering  their  clothes,  as 
we  do  gold  and  filver  ;  they  often  fell  it  to  ftrangers, 
under  the  notion  of  its  having  certain  magical  virtues. 

WISDOM,  ufually  denotes  a  higher  and  more  re¬ 
fined  notion  of  things  immediately  prefented  to  the  mind, 
as  it  were,  by  intuition,  without  the  afiiftance  of  ratio¬ 
cination. 

Sometimes  the  word  is  more  immediately  ufed,  in  a 
moral  fenfe,  for  what  we  call  prudence,  or  difcretion , 
which  confifts  in  the  foundnefs  of  the  judgement,  and  a 
conduct  anfwerable  thereto. 

WISDOM  of  Solomon ,  one  of  the  books  of  the  Apo¬ 
crypha.  It  abounds  w’ith  Platonic  language,  and  rvas 
probably  written  after  the  Cabaliftic  philofophy  was  in¬ 
troduced  among  the  Jews. 

WIT,  is  a  quality  of  certain  thoughts  and  expreflions, 
much  eafier  perceived  than  defined.  According  to  Mr 
Locke,  wit  lies  in  the  affemblage  of  ideas,  and  putting 
thofe  together  with  quicknefs  and  variety,  wherein  can 
be  found  any  refemblance  or  congruity,  thereby  to 
make  up  pleafant  pictures  and  agreeable  vifions  to  the 
fancy.  Mr  Addifon  limited  this  definition  confider- 
ably,  by  obferving,  that  every  refemblance  of  ideas 
does  not  conftitute  wit,  but  thofe  only  which  produce 
delight  and  furprife.  Mr  Pope  defined  wit  to  be  a 
quick  conception  and  an  eafy  delivery  :  while,  accord¬ 
ing  to  a  late  writer,  it  confifts  in  an  aflimilation  of  di- 
ftant  ideas. 

The  word  wit  originally  fignified  wifdom.  A  witte 
was  anciently  a  wife  man ;  the  wittenagemot ,  or  Saxon 
parliament,  an  affemblage  of  wife  men.  So  late  as  the 
reign  of  Elizabeth,  a  man  of  pregnant  wit,  of  great 
4  Y  2  wit , 
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wit,  was  a  man  of  vaft  judgement .  We  ftill  fay,  in  his 
wits,  out  of  his  wits ,  for  in  or  out  of  found  mind.  The 
word,  however,  is  now  applied  in  a  more  limited  fenfe. 

Without  attempting  to  expofe  the  inaccuracy  of  the 
definitions  above  mentioned,  or  hazarding  a  definition 
of  our  own  where  fo  many  eminent  men  have  failed, 
we  (hall  endeavour  to  (how  in  what  true  wit  confifts. 

It  is  evident  that  wit  excites  in  the  mind  an- agree¬ 
able  furprife,  and  that  this  is  owing  entirely  to  the 
ftrange  affemblage  of  related  ideas  prefented  to  the 
mind.  This  end  is  effeXed,  1.  By  debafing  things  pom¬ 
pous  or  feemingly  grave  ;  2.  By  aggrandizing  things 
little  or  frivolous  j  3.  By  fetting  ordinary  objeXs  in  a 
particular  and  uncommon  point  of  view,  by  means  not 
only  remote  but  apparently  contrary.  Of  fo  much 
of  Rhetoric,  confequence  are  furprife  and  novelty,  that,  nothing  is 
vol.  i.  more  taftelefs,  and  fometimes  difgufting,  than  a  joke 
that  has  become  ftale  by  frequent  repetition.  For  the 
fame  reafon,  even  a  pun  or  happy  allufion  will  appear 
excellent  w'hen  thrown  out  extempore  in  converfr.tion, 
which  w’ould  be  deemed  execrable  in  print.  In  like 
manner,  a  wfitty  repartee  is  infinitely  more  pleafing 
than  a  witty  attack  :  for  though,  in  both  cafes,  the 
thing  may  be  equally  new  to  the  reader  or  hearer,  the 
effect  on  him  is  greatly  injured,  when  there  is  accefs  to 
ftippofe  that  it  may  be  the  flow  produXion  of  ftudy  and 
premeditation.  This,  however,  holds  molt  with  regard 
to  the  inferior  tribes  of  witticifms,  of  which  their  readi- 
nefs  is  the  belt  recommendation. 

We  (hall  illuftrate  thefe  obfervations  by  fubjoining  a 
fpecimen  or  two  of  each  of  thefe  forts  of  wit  : 

Of  the  firft  fort,  which  confifts  in  the  debafement  of 
things  great  and  eminent,  Butler,  amongft  a  thoufand 
other  inftances,  hath  given  us  thofe  which  follow  : 

And  now  had  Phoebus  in  the  lap 
Of  Thetis  taken  out  his  nap  : 

And,  like  a  lobfter  boil’d,  the  morn 
From  black  to  red  began  to  turn. 

Hudibras ,  part  ii.  canto  2. 

Here  the  low  allegorical  ftyle  of  the  firft  couplet,  and 
the  fimile  ufed  in  the  fecond,  afford  us  a  juft  notion  of 
this  loweft  fpecies,  which  is  diftinguifhed  by  the  name 
of  the  ludicrous.  Another  fpecimen  from  the  fame  au¬ 
thor  you  have  in  thefe  lines  : 

Great  on  the  bench,  great  in  the  faddle, 

That  could  as  well  bind  o’er  as  fwaddle, 

Mighty  he  was  at  both  of  thefe, 

And  ftyl’d  of  war ,  as  well  as  peace  : 

So  fome  rats  of  amphibious  nature, 

Are  either  for  the  land  or  water. 

Ibid,  part  i.  canto  I. 
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Surveys  around  her  in  the  bleft  abode. 

An  hundred  fons,  and  every  fon  a  god  : 

Not  with  lefs  glory  mighty  Dulnefs  crown’d, 

Shall  take  thro’  Grubftreet  her  triumphant  round  j 
And  her  Parnaffus  glancing  o’er  at  once, 

Behold  a  hundred  fons,  and  each  a  dunce. 

This  whole  fimilitude  is  fpirited.  The  parent  of  the  ce- 
leftials  is  contrafted  by  the  daughter  of  night  and  chaos  j 
heaven  by  Grubftreet ;  gods  by  dunces.  Befides,  the 
parody  it  contains  on  a  beautiful  paffage  in  Virgil  adds 
a  particular  luftre  to  it.  This  fpecies  we  may  term  the 
thrafonical \  or  the  moch-majejlic.  It  affeXs  the  molt 
pompous  language,  and  fonorous  phrafeology,  as  much 
as  the  other  affects  the  reverfe,  the  vileft  and  moft  gro¬ 
velling  dialeX. 

To  this  clafs  alfo  we  muft  refer  the  application  of 
grave  reflexions  to  mere  trifles.  For  that  great  and  fe- 
rious  are  naturally  affociated  by  the  mind,  and  likewife 
little  and  trifling,  is  fufficiently  evinced  by  the  common 
modes  of  expreflion  on  thefe  fubjeXs  ufed  in  every 
tongue.  An  appofite  inftance  of  fuch-an  application  we 
have  from  Philips : 

My  galligafkins,  that  have  long  withftood 
The  winter’s  fury  and  encroaching  frofts, 

By  time  fubdued,  {What  will  not  time fubdue  /) 

An  horrid  chafm  difclofe.  Splendid  Shilling. 

Of  the  third  fpecies  of  wit,  which  is  by  far  the  moft 
multifarious,  and  which  refults  from  what  may  be  called 
the  queernefs  or  Angularity  of  the  imagery,  we  (hall 
give  a  few  fpecimens  that  will  ferve  to  mark  fome  of  its 
principal  varieties.  To  illuftrate  all  would  be  impoflible. 
The  firft  (hall  be  where  there  is  an  apparent  contrariety 
in  the  things  (he  exhibits  as  conneXed.  This  kind  of 
contraft  we  have  in  thefe  lines  of  Garth  : 

Then  Hydrops  next  appears  amongft  the  throng  j 
Bloated  and  big  (lie  (lowly  fails  along  : 

But  like  a  mifer  in  excefs  (he’s  poor, 

And  pines  for  thirft  amidft  her  watery  (lore. 

Difpenfary. 

A  fecond  fort  is,  where  the  things  compared  are  what 
with  dialeXicians  would  come  under  the  denomination 
of  difparates ,  being  fuch  as  can  be  ranked  under  no 
common  genus.  Of  this  we  (hall  fubjoin  an  example 
from  Young : 

Health  chiefly  keeps  an  Atheift  in  the  dark  j 
A  fever  argues  better  than  a  Clarhe  : 

Let  but  the  logic  in  his  pulfe  decay, 

The  Grecian  he’ll  renounce,  and  learn  to  pray. 

Univerfal  PaJJion. 


In  this  coarfe  kind  of  drollery,  thofe  laughable  tranfla- 
tions  or  paraphrafes  of  heroic  and  other  ferious  poems, 
wherein  the  authors  are  faid  to  be  traveftied,  chiefly 
abound. 

The  fecond  kind,  confiding  in  the  aggrandifement  of 
little  things,  which  is  by  far  the  moft  fplendid,  and  dis¬ 
plays  a  foaring  imagination,  thefe  lines  of  Pope  will 
ferve  to  illuftrate  : 


A  third  variety  in  this  fpecies  fprings  from  confound¬ 
ing  artfully  the  proper  and  the  metaphorical  fenfe  of  an 
expreflion.  In  this  way,  one  will  aflign  as  a  motive 
what  is  difeovered  to  be  perfeXly  abfurd,  when  but 
ever  fo  little  attended  to  ;  and  yet  from  the  ordinary 
meaning  of  the  words,  hath  a  fpecious  appearance  on  a 
(ingle  glance.  Of  this  kind  we  have  an  inftance  in  the 
fubfequent  lines : 


As  Berecynthia,  while  her  offspring  vie 
In  homage  to  the  mother  of  the  Iky, 


While  thus  the  lady  talk’d,  the  knight 
Turn’d  th’  outfide  of  his  eyes  to  white. 


As 
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As  men  of  inward  light  are  wont 
To  turn  their  optics  in  upon’t. 

Hudibras ,  part  iii.  canto  1. 

For  whither  can  they  turn  their  eyes  more  properly  than 
to  the  light  ? 

A  fourth  variety,  much  refemhling  the  former,  is 
when  the  argument  or  comparifon  (for  all  argument  is 
a  kind  of  comparifon)  is  founded  on  the  fuppofal  of  cor¬ 
poreal  or  perfonal  attributes  in  what  is  ftri&ly  not  fuf- 
ceptible  of  them  )  as  in  this, 

But  Hudibras  gave  him  a  twitch 
As  quick  as  lightning  in  the  breech, 

Juft  in  the  place  where  honour’s  lodg’d, 

As  wife  philofophers  have  judg’d  : 

Becaufe  a  kick  in  that  place  more 
Hurts  honour  than  deep  wounds  before. 

Ibid .  part  ii.  canto  3. 

The  fifth,  and  only  other  variety  which  we  fhall 
mention,  is  that  which  arifes  from  a  relation,  not  in  the 
things  fignified,  but  in  the  figns  of  all  relations,  no 
doubt  the  flighted.  Identity  here  gives  rife  to  puns 
and  clinches *,  refemblance  to  quibbles,  cranks,  and 
rhimes  :  Of  thefe  it  is  quite  unneceffary  to  exhibit  fpeci- 
mens. 

Wit,  John  de,  a  celebrated  penfioner  of  Holland, 
and  one  of  the  greateft  politicians  of  his  time,  was  the 
fon  of  Jacob  de  Wit,  burgomafter  of  Dort,  and  was 
born  in  1625.  He  became  well  {killed  in  civil  law,  po¬ 
litics,  mathematics,  and  other  fciences  5  and  wrote  a 
treatife  on  the  Elements  of  Curved  lines,  publifhed  by 
Francis  Schooten.  Having  taken  his  degree  of  doctor 
of  law,  he  travelled  into  foreign  courts,  where  he  be¬ 
came  efteemed  for  his  genius  and  prudence.  At  his  re¬ 
turn  to  his  native  country  in  1650,  he  became  penfion- 
ary  of  Dort,  then  counfellor-penfionary  of  Holland  and 
Weft  Friefland,  intendant  and  regifter  of  the  fiefs,  and 
keeper  of  the  great  feal.  He  was  thus  at  the  head 
of  affairs  in  Holland ;  but  his  oppofition  to  the  re- 
eftablifhment  of  the  office  of  ftadtholder,  which  he 
thought  a  violation  of  the  freedom  and  independence  of 
the  republic,  coft  him  his  life,  when  the  prince  of 
Orange’s  party  prevailed.  He  and  his  brother  Corne¬ 
lius  were  affaffinated  by  the  populace  at  the  Hague  in 
1674,  aged  47. 

WITCH,  a  perfon  guilty  of  witchcraft. 

WITCHCRAFT,  a  fupernatural  power  which  per- 
fons  were  formerly  fuppofed  to  obtain  the  poffeffion  of 
by  entering  into  a  compact  w7ith  the  devil.  They  gave 
themfelves  up  to  him  body  and  foul ;  and  he  engaged, 
that  they  fhould  want  for  nothing,  and  that  he  would 
avenge  them  upon  all  their  enemies.  As  foon  as  the 
bargain  wTas  concluded,  the  devil  delivered  to  the  wTitch 
an  imp,  or  familiar  fpirit,  to  be  ready  at  a  call,  and  do 
whatever  it  was  direded.  By  the  afliftance  of  this  imp 
and  the  devil  together,  the  witch,  who  was  almoft  al¬ 
ways  an  old  woman,  was  enabled  to  tranfport  herfelf  in 
the  air  on  a  broomftick  or  a  fpit  to  diftant  places  to  at¬ 
tend  the  meetings  of  the  witches.  At  thefe  meetings 
the  devil  always  prefided.  They  were  enabled  alfo  to 
transform  themfelves  into  various  fhapes,  particularly  to 
affume  the  forms  of  cats  and  hares,  in  which  they  moft 
delighted ;  to  infli&  difeafes  on  whom  foe  ver  they 


thought  proper  5  and  to  punifh  their  enemies  in  a  variety  Witchcraft, 
of  ways.  *  f 

The  belief  that  certain  perfons  were  endowed  with 
fupernatural  power,  and  that  they  were  aflifted  by  in- 
vifibie  fpirits,  is  very  ancient.  The  fagee  of  the  Ro¬ 
mans  feein  rather  to  have  been  forcerers  than  witches  $ 
indeed  the  idea  of  a  witch,  as  above  deferibed,  could 
not  have  been  prevalent  till  after  the  propagation  of 
Chiiftianity,  as  the  heathens  had  no  knowledge  of  the 
Chriftian  devil. 

Witchcraft  was  univerfally  believed  in  Europe  till  the 
16th  century,  and  even  maintained  its  ground  with  to¬ 
lerable  firmnefs  till  the  middle  of  the  17th.  Vaft  num¬ 
bers  of  reputed  witches  were  convi&ed  and  condemned 
to  be  burnt  every  year.  The  methods  of  difeovering 
them  were  various.  One  was,  to  weigh  the  fuppofed  Provincial 
criminal  againft  the  church  bible,  which,  if  fhe  was  GloJJary 
guilty,  would  preponderate  :  another,  by  making  her 
attempt  to  fay  the  Lord’s  Prayer  ;  this  no  watch  was 
able  to  repeat  entirely,  but  would  omit  fome  part  or 
fentence  thereof.  It  is  remarkable,  that  all  witches  did 
not  hefitate  at  the  fame  place  ;  fome  leaving  out  one 
part,  and  fome  another.  Teats,  through  which  the 
imps  fucked,  were  indubitable  marks  of  a  witch  :  thefe 
were  always  raw,  and  alfo  infenfible ,  and,  if  fqueezed, 
fometimes  yielded  a  drop  of  blood.  A  witch  could  not 
weep  more  than  three  tears,  and  that  only  out  of  the 
left  eye.  This  want  of  tears  was,  by  the  witch-finders, 
and  even  by  fome  judges,  confidered  as  a  very  fubftan- 
tial  proof  of  guilt.  Swimming  a  witch  was  another 
kind  of  popular  ordeal  generally  pra£lifed  :  for  this  fhe 
w7as  ftripped  naked,  and  crofs-bound,  the  right  thumb 
to  the  left  toe,  and  the  left  thumb  to  the  right  toe. 

Thus  prepared,  fhe  was  thrown  into  a  pond  or  river,  in 
which,  if  guilty,  fhe  could  not  fink  ;  for  having,  by 
her  compact  with  the  devil,  renounced  the  benefit  of  the 
water  of  baptifm,  that  element,  in  its  turn,  renounced 
her,  and  refufed  to  receive  her  into  its  bofom.  Sir  Ro¬ 
bert  Filmer  mentions  two  others  by  fire  :  the  firft,  by 
burning  the  thatch  of  the  houfe  of  .the  fufpe&ed  witch  j 
the  other,  burning  any  animal  fuppofed  to  be  bewitched 
by  her,  as  a  hog  or  ox.  Thefe,  it  was  held,  would 
force  a  witch  to  confefs. 

The  trial  by  the  ftool  was  another  method  ufed  for 
the  difeovery  of  witches.  It  was  thus  managed  :  Hav¬ 
ing  taken  the  fufpefted  witch,  fhe  was  placed  in  ther 
middle  of  a  room  upon  a  ftool  or  table,  crofs-legged,  or 
in  fome  other  uneafy  pofture  ;  to  which  if  fhe  fubmitted 
not,  the  was  then  bound  with  cords :  there  fhe  was 
watched,  and  kept  without  meat  or  fleep  for  the  fpace 
of  24  hours  (for,  they  faid,  within  that  time  they  fhould 
fee  her  imp  come  and  fuck).  A  little  hole  was  like- 
wife  made  in  the  door  for  imps  to  come  in  at  ;  and  left 
it  fhould  come  in  fome  lefs  difcernible  fhape,  they  that 
watched  were  taught  to  be  ever  and  anon  fweeping  the 
room,  and,  if  they  faw  any  fpiders  or  flies,  to  kill  them  ; 
if  they  could  not  kill  them,  then  they  might  be  fure 
they  were  imps.  If  witches,  under  examination  or  tor¬ 
ture,  would  not  confefs,  all  their  apparel  was  changed, 
and  every  hair  of  their  body  fhaven  off  with  a  fharp 
razor,  left  they  fhould  fe^rete  magical  charms  to  pre¬ 
vent  their  confefiing.  Witches  were  moft  apt  to  con¬ 
fefs  on  Fridays. 

By  fuch  trials  as  thefe,  and  by  the  accufation  of  chil¬ 
dren,. 
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^Vitchcraft.  dren,  old  women,  and  fools,  were  thoufands  of  unhappy  pa 
women  condemned  for  witchcraft,  and  burnt  at  the 
(lake.  In  the  1 8th  volume  of  the  Statiftical  Account 
of  Scotland  there  is  the  trial  of  two  witches,  William 
Coke  and  Alifon  Dick,  in  Kirkaldy,  in  1636.  The 
evidence  on  which  they  wrere  condemned  is  abfolutely 
ridiculous :  they  were,  however,  burnt  for  witchcraft. 

The  expences  which  the  town  and  kirk-feflion  were  put 
to  on  this  occafion  were  as  follows  : 


] 
gave 


In  primis. — To  Mr  James  Miller,  when 
he  went  to  Prcftowne  for  a  man  to 
try  them,  47s. 

Item . — To  the  man  of  Culrofs,  (the 
executioner),  when  he  went  away  the 
firft  time,  12s. 

Item . — For  coals  for  the  wdtehes,  24s. 
Item.-— In  purchafing  the  commiflion, 
Item.— For  one  to  go  to  Finmouth  for 
the  laird  to  lit  upon  their  aflize  as 
judge,  -  - 

Item. — For  harden  to  be  jumps  to  them, 
Item . — For  making  of  them, 


L.2  7 


12 

4 

3 


6 

10 

8 


Summa  for  the  kirk’s  part  L.  17  10  Scots. 

The  Town’s  part  of  expences  deburfed  extraordinarily 
upon  William  Coke  and  Alifon  Dick. 

In  primis. — For  10  loads  of  coals  to 

bum  them,  5  merks,  -  L.  3  6  8 

Item. — For  a  tar  barrel,  14s.  -  o  14  o 

Item.— For  towes,  -  060 

Item. — To  him  that  brought  the 

executioner,  -  -  2  18  O 

Item. — To  the  executioner  for  his 

pains,  -  -  -  8  14  O 

Item. — For  his  expences  here,  o  16  4 

Item. — For  one  to  go  to  Finmouth 

for  the  laird  -  -  060 


Scots. 


DrFerfinr, 


vol.  iii. 


Summa  town  part,  L.  17  1  o 

Both,  L.  34  1 1  o 
Or  L.  2  17  7  Ster. 

For  a  confiderable  time  after  the  inquifition  wras 
Manchester  e reeled,  the  trials  of  witches  (as  heretics)  were  confined 
Tranf.  °  to  that  tribunal  \  but  the  goods  of  thofe  who  were  con¬ 
demned  being  confifcated  to  the  holy  office,  its  miniflers 
were  fo  a<ftive  in  difeovering  forcerers,  that  the  differ¬ 
ent  governments  found  it  neceffary  to  deprive  them  of 
the  cognifance  of  this  crime.  On  the  continent,  ccm- 
miffioners  were  then  appointed  for  the  difeovery  and 
conviftion  of  witches,  who,  though  lefs  a£live  than  the 
inquifitors,  were  but  too  zealous  in  profecuting  their 
fun&ion.  In  1494,  Sprengcr  and  Inflitor,  two  perfons 
employed  in  this  commiflion,  publifhed  a  colle&ion  of 
trials,  moft  of  which  had  come  before  themfelves,  under 
the  title  of  Malleus  Maleficarum  :  this  ferved  as  a  kind 
of  inflitute  for  their  fucceffors. 

The  firft  writers  again!!  witchcraft  were  ftigmatized 
as  Atheifts,  though  they  only  endeavoured  to  prove  the 
imbecility  of  the  perfons  accufed,  and  the  infatuation  or 
the  knavery  of  their  accufers.  Such  were  the  epithets 
bellowed  by  Dr  Henry  More,  and  even  by  Cudworth 
iiimfelf.  Wierus,  the  difciple  of  the  celebrated  Agrip- 
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rife  to  the  firft  great  controvcrfy  on  this  fub-  Witchcraft* 
jed.  His  mailer  had  taught  him  humanity  j  and  he 1 
endeavoured,  but  with  too  feeble  a  hand,  to  flop  the 
bloody  proceedings  of  the  judges.  Wierus  appears  to 
have  been  a  well-difpofed,  weak  man,  with  extenfive 
reading  on  his  fubjed,  but  too  narrow-minded  to  com¬ 
prehend  it  thoroughly.  He  involved  himfelf  in  un¬ 
speakable  difficulties,  by  admitting  the  adion  of  fuper- 
natural  powers  in  certain  difeafes,  and  in  pofleffions, 
while  he  denied  that  witches  had  any  concurrence  in 
them.  Thefe  appearances  (faid  he)  are  illufions  of  the 
devil,  who  perfuades  fimple  and  melancholy  perfons  that 
the  mifehief  he  himfelf  performs,  is  done  by  them,  and 
at  their  pleafure.  He  was  weak  enough  to  attempt  the 
explanation  of  every  ftory  alleged  by  his  antagonifts, 
without  quellioning  the  tiuth  of  the  fads. 

Bodinus,  a  French  lawyer  of  eminence,  who  had  af- 
fifted  at  feveral  trials  of  witches,  wrote  again!!  Wierus, 
in  his  Demonomania.  He  urged  the  concurrent  teftimo- 
nies  of  fufficient  witneffes,  and  the  confeflions  of  the 
witches  themfelves,  to  eftablifti  the  exiftence  of  forcery. 

Wierus  owned  that  the  unhappy  perfons  believed  them¬ 
felves  to  be  guilty  of  the  crimes  alleged  again!!  them, 
but  that  they  were  deceived  by  the  devil.  But  what  do 
you  make  of  the  witches  meetings,  cried  Bodinus  ?  The 
witches  (replied  his  antagonii!)  are  atrabilious.  This 
explanation  was  fo  unfatisfa&ory  that  Wierus  paffed  for 
a  magician,  whom  the  devil  had  furniflred  with  fpecious 
arguments  to  fave  others  from  punifhment.  Lerchemer, 
Godelmann,  Ewichius,  Ewaldus,  and  fome  others,  fol¬ 
lowed  him,  notwithftanding  this  ftigma  5  but  they  were 
oppofed  by  men  of  more  acutenefs  and  confiftency  than 
themfelves  \  by  Remigius,  who  had  condemned  feveral 
hundreds  of  forcerers  to  the  flames  ;  Deltio,  whofe  book 
is  a  complete  Corpus  Magise  j  Cujas,  Eraftus,  Scribo- 
nius,  Camerarius,  and  a  crowd  of  others. 

In  this  country,  while  the  belief  in  withcraft  was 
fupported  by  royal  authority  (for  James  I.  is  univerfally 
known  to  have  written  on  demonology)  countenanced 
by  Bacon,  and  generally  adopted  among  the  people, 
only  one  writer  wras  hardy  enough  to  oppofe  it.  This  was 
Reginald  Scott,  wTho  publilhed  a  colle&ion  of  impof- 
tures  dete&ed,  under  the  title  of  Difcoveries  of  Witch¬ 
craft.  James  ordered  the  book  to  be  burnt  by  the  com¬ 
mon  executioner,  and  the  judges  continued  to  burn 
witches  as  ufual.  During  the  civil  wars,  upwards  of 
eighty  were  hanged  in  Suffolk,  on  the  accufations  of 
Hopkins  the  witch-finder.  Webfter  was  the  next  writer 
againfl  witchcraft  *,  but  he  had  a  different  fate  from  that 
of  Scott,  for  moft  of  his  arguments  were  refuted  by 
Gtaiwille.  This  very  acute  writer  wras  induced  to  pub- 
lifli  his  Philofcphical  Confiderations  about  Witchcraft, 
by  the  apprehenfion,  that  the  increafmg  disbelief  of 
witches  and  apparitions  tended  to  affetft  the  evidences  of 
religion,  and  even  of  a  Deity.  In  refpedl  of  argument, 
he  was  certainly  fuperior  to  his  adverfaries  \  his  reafon- 
ing  is  perfpicuous,  though  fometimes  fubtle,  refted  on 
the  moft  fpecious  foundations  of  evidence,  and  arranged 
with  great  /kill. 

On  the  continent,  this  controverfy  Teemed  almoft  for¬ 
gotten,  till  Bekker  publilhed  his  Monde  Enchantee ,  in 
w  hich  he  denied  the  exiftence  of  witches  on  the  Carte- 
fian  principle,  that  the  Deity  is  the  fource  of  all  a£lion, 
confequently  a&lons  fo  oppofite  to  his  nature  and  attri¬ 
butes  cannot  be  fuppofed  to  exift.  He  w7as  anfwered  by 
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Witchcraft  Frederick  Hoffman,  the  father  of  the  modern  theory  and  others 

„  II  -  pra&ice  of  medicine,  in  his  differtation  De  Diaboli  Potcn- 
Witneis.  t  •  •  r,  ’ 

t  tia  m  Corpora . 

The  lateft  witchcraft  frenzy  was  in  New  England, 
about  1692,  when  the  execution  of  witches  became  a 
calamity  more  dreadful  than  the  fword  or  the  peftilence. 

The  accufers  became  fo  daring,  that  neither  civil  nor 
religious  authority  would  have  proved  a  fecurity  againft 
their  attacks,  if  all  the  profecutions  had  not  been  fud- 
denly  dropped,  and  the  prifoners  fet  at  liberty.  So  far 
did  tliofe  wretches  proceed  in  abfurdity,  that  a  dog  was 
accufed  of  throwing  perfons  into  fits  by  looking  at  them. 

As  (bon  as  the  profecutions  were  flopped,  all  reports  of 
witchcraft  ceafed. 

It  would  be  ridiculous  to  attempt  a  ferious  refutation 
of  the  exigence  cf  witches  ;  and  at  prefent,  luckily,  the 
talk  is  unneceffary.  In  this  country,  at  leaft,  the  dif- 
couragement  long  given  to  all  fufpicion  of  witchcraft, 
and  the  repeal  of  the  fiatutes  againft:  that  crime,  have 
very  much  weakened,  though  perhaps  they  have  not 
entirely  eradicated,  the  perfuafion.  On  the  continent, 
too,  it  is  evidently  on  the  decline;  and  notwithstanding 
the  exertions  of  Dr  De  Haen,  and  of  the  celebrated  La¬ 
tter,  we  have  little  doubt  but  that  in  a  fhort  time  pof- 
terity  will  wonder  at  the  credulity  of  their  anceftors. 

That  there  ever  were  witches,  is  an  opinion  that  cannot 
for.  a  moment  be  believed  by  a  thinking  man.  The 
actions  imputed  to  them  were  either  abfurd  or  impofti- 
ble  5  the  witneffes  by  whofe  evidence  they  were  condem¬ 
ned,  either  weak  enthufiafts  or  downright  villains  :  and 
the  confeflions  aferibed  to  the  witches  themfelves,  effe£b 
of  a  difordered  imagination  produced  by  cruel  treatment 
and  exceffive  watchings.  As  to  the  nightly  meetings, 
demonologifls  themfelves  have  been  obliged  to  confefs, 
that  they  were  nothing  elfe  but  uneafy  dreams,  often 
produced  by  foporific  compofitions.  The  fa6h  which 
have  been  brought  forward  by  the  advocates  for  witch¬ 
craft. bear  in  their  front  the  moil:  evident  marks  of  trick 
and  impofture  ;  and  this  has  confiantly  been  found  out 
whenever  thefe  fa&s  have  been  properly  examined.  See 
Sorcery. 

WITENA  mot,  or  Witena  Gemo /,  among  the 
Anglo-Saxons,  was.  term  which  literally  fignified  the 
affembly  of  the  wife  men  ;  and  was  applied  to  the 
great  council  of  the  nation,  of  latter  days  called  the 
parliament . 

WI  THERS  of  a  Horse,  the  jun&ure  of  the  flioul- 
der-bones  at  the  bottom  of  the  neck  and  mane,  towards 
the  upper  part  of  the  (boulder. 

WITNESS,  in  Law,  a  perfon  who  gives  evidence 
in  any  caufe,  and  is  fworn  to  fpeak  the  truth,  the  whole 
truth,  and  nothing  but  the  truth. 

Trial  by  WITNESSES,  a  fpecies  of  trial  without  the 
intervention  of  a  jury.  This  is  the  only  method  of  trial 
known  to  the  civil  law,  in  which^  the  judge  is  left  to 
form  in  his  own  bread  his  fentence  upon  the  credit  of 
the  witneffes  examined  :  but  it  is  very  rarely  ufed  in  the 
Englifh  law,  which  prefers  the  trial  by  jury  before  it  in 
almoft  every  infiance.  Save  only  that  when  a  widow 
brings  a  writ  of  dower,  and  the  tenant  pleads  that  the 
hufband  is.  not  dead  ;  this  being  looked  upon  as  a  dila¬ 
tory  plea,  is  in  favour  of  the  widow,  and  for  greater  ex¬ 
pedition  allowed  to  be  tried  by  witneffes  examined  be¬ 
fore  the  judges :  and  fo,  faith  Finch,  (hall  no  other  cafe 
in  our  law.  But  Sir  Edward  Coke  mentions  fome 
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to  try  whether  the  tenant  in  a  real  a£lion  Wittenberg- 


was  duly  fummoned,  or  the  validity  of  a  challenge  to  a 
juror ;  fo  that  Finch’s  obfervation  mult  be  confined  to 
the  trial  of  dire<5t  and  not  collateral  iffues.  And  in  every 
cafe  Sir  Edward  Coke  lays  it  down,  that  the  affirmative 
muff:  be  proved  by  two  witneffes  at  the  leaft. 

WIFI  ENBERG,  a  city  of  Germany,  capital  of  the 
circle  of  Upper  Saxony,  50  miles  north  of  Drefden.  It 
is  under  immediate  vaffalage,  and  the  feat  of  an  aulic 
judicatory,  a  general  fuperintendency,  an  infpe&ion  and 
confiffory.  The  town  is  not  large  \  but  is  well  forti¬ 
fied,  and  contains  a  famous  univerfity,  in  which  Me- 
lan&hon  xvas  a  profeffor.  In  this  place  Martin  Luther 
firft  began  to  preach  againft  the  pope’s  indulgences  ; 
and  in  the  cathedral  of  All  Saints  he  is  faid  to  have 
been  buried.  In  the  old  citadel  of  this  town  the  an¬ 
cient  Saxon  ele&ors  ufed  to  refide.  Befides  the  univer¬ 
fity,  there  is  a  Latin  fchool  in  the  town,  with  fix  mafters. 
The  library  belonging  to  the  univerfity  is  faid  to  be  very- 
valuable.  In  1756  the  Pruftians  being  mafters  of  the 
town,  deftroyed  a  part  of  its  fortifications.  E.  Long.- 
12.  47.  N.  Lat.  51.  49. 

WO  AD.  See  Isatis,  Botany  Index  ;  fee  alfo  Dye¬ 
ing. 

The  preparation  of  woad  for  dyeing,  as  pra&ifed  in 
France,  is  minutely  deferibed  by  Aftruc,  in  his  Me¬ 
moirs  for  a  Natural  Hiftory  of  Languedoc.  The  plant 
puts  forth  at  firft  five  or  fix  upright  leaves,  about  a  foot 
long  and  fix  inches  broad  :  when  thefe  hang  down¬ 
wards,  and  turn  yellow,  they  are  fit  for  gathering  ;  five 
crops  are  gathered  in  one  year.  The  leaves  are  carried 
dire&Iy  to  a  mill,  much  refembling  the  oil  or  tan  mills, 
and  ground  into  a  fmooth  pafte.  If  this  procefs  was  de¬ 
ferred  for  fome  time,  they  would  putrefy,  and  fend  forth 
an  infupportable  ftench.  The  pafte  is  laid  in  heaps, 
preffed  clofe  and  fmooth,  and  the  blackifti  cruft,  which 
forms  on  the  outfide,  reunited  if  it  happens  to  crack  ;  if 
this  was  neglected,  little  worms  would  be  produced  in 
the  cracks,  and  the  woad  would  lofe  a  part  of  its 
ftrength.  After  lying  for  fifteen  days,  the  heaps  are 
opened,  the  cruft  rubbed  and  mixed  with  the  infide,  and 
the  matter  formed  into  oval  balls,  which  are  preffed 
clofe  and  folid  in  wooden  moulds.  Thefe  are  dried  up¬ 
on  hurdles  :  in  the  fun,  they  turn  black  on  the  outfide ; 
in. a  clofe  place,  yellowifh,  efpecially  if  the  weather  be 
rainy.  The  dealers  in  this  commodity  prefer  the  firft, 
though  it  is  faid  the  workmen  find  no  confiderable  dif¬ 
ference  betwixt  the  two.  The  good  balls  are  diftinguifh- 
ed  by  their  being  weighty,  of  an  agreeable  finely  and 
when  rubbed,  of  a  violet  colour  within.  For  the  ufe  of 
the  dyer,  thefe  balls  require  a  farther  preparation  ;  they 
are  beat  with  wooden  mallets,  on  a  brick  or  ftone  floor, 
into  a  grofs  powder  >.  which  is  heaped  up  in  the  middle 
of  the  room  to  the  height  of  four  feet,  a  fpace  being  left 
for  pa  fling  round  the  fides.  The  powder,  moifter.edTwU  h 
water,  ferments,  grows  hot,  and  throws  out  a  thick  fetid 
fume.  It  is  (hovelled  backwards  and  forward  -,  a>  d 
moiftened  every  day  for  twelve  days  ;  after  wh:ch  it  is 
ftirred.lefs  frequently,  without  watering,  and  at  length 
made  into  a  heap  for  the  dyer. 

WOAHOO,  one  of  the  Sandwich  iflands,  lying  to 
the  north-weft  of  Morotoi,  at  the  diftance  of  (even 
leagues.  From  the  appearance  of  the  nortli-eaft  and 
north-weft  parts,  it  is  the  fineft  ifiand  of  the  group.. 
Nothing  can  exceed  the  verdure  of  the  hills,  the  varietj 
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Woahoo  of  wood  and  lawn,  and  rich  cultivated  valleys,  which 
H  the  whole  face  of  the  country  difplays..  A  bay  is  form- 
,  odrow’  eci  by  the  north  and  weft  extremities,  into  which  a  fine 
river  empties  itfelf,  through  a  deep  valley  y  but  as  the 
water  is  brackilh  for  200  yards  from  the  entrance,  wa¬ 
tering  in  it  is  not  convenient.  It  contains  about  60,000 
inhabitants.  Lieutenant  Hergcft,  commander  of  the 
Daedalus  ftore-fhip,  who  had  been  fent  from  England, 
in  1791,  to  New  South  Wales,  and  thence  to  the 
Southern  Pacific  ocean,  with  a  fupply  of  provifions  for 
the  Difcovery  (loop,  Captain  Vancouver,  then  on  a  voy¬ 
age  of  difcovery,  was  here  furprifed  and  murdered  by 
the  natives,  together  with  Mr  Gooch,  the  aftronomer. 
W.  Long.  157.  51.  N.  Lat.  21.  43. 

WODEN.  See  Odin,  and  Mythology,  N°  40. 

WODEVILLE,  Anthony,  earl  of  Rivers,  brother 
to  the  queen  of  Edward  IV.  was  born  in  the  end  of 
1442,  or  in  the  beginning  of  1443*  Ihough  one  of 
the  moft  accomplifhed  men  of  his  age,  very  little  is 
known  of  his  private  hiftory.  He  was  early  and  con¬ 
stantly  employed  either  in  the  tumults  of  thofe  turbulent 
times,  or  in  difcharging  the  duties  of  fome  of  the 
higheft  offices  of  the  ftate,  with  which  he  was  invefted. 
Yet  he  found  leifure  to  cultivate  letters,  and  to  be  the 
author  of  works  which,  though  of  little  value  now, 
made  fome  noife  in  that  age,  when  learning  was  at  a 
low  ebb  in  England.  Thefe  confifted  chietly  of  trans¬ 
lations  from  the  French  \  and  his  lordfhip  and  his 
printer  Caxton,  were  the  firft  Englifh  writers  who  had 
the  pleafure  to  fee  their  works  publifhed  from  the  prefs. 
This  accompliftied,  brave,  and  amiable  nobleman  was 
treacheroufly  imprifoned  by  Richard  III.  in  Pomfret 
caftle,  where,  during  his  confinement,  he  compofed  a 
fhort  poem,  which  has  been  preferved  by  John  Rous  of 
Warwick,  and  breathes,  fays  Dr  Henry,  a  noble  fpirit 
of  pious  refignation  to  his  approaching  fate.  He  was 
beheaded  on  the  23d  of  June  1483,  in  the  41ft  year  of 
his  age. 

WODROW,  Robert,  a  clergyman  of  the  weft  of 
Scotland  who  lived  in  the  beginning  of  the  1 8th  century  ; 
well  known  as  the  author  of  an  Ecclefiaftical  Hiftory  of 
that  kingdom  during  the  latter  part  of  the  preceding  cen¬ 
tury.  His  father,  Mr  James  Wodrow,  was  a  man  of 
learning  and  piety.  He  preached  occafionally  to  the  per¬ 
fected  Prefbyterians,  and  taught  a  little  academy  of  their 
ftudents  of  pliilofophy  and  theology  at  Glafgow,  before 
the  Revolution.  About  that  time  he  was  ordained  one 
of  the  minifters  of  that  city,  continuing  his  connexion 
with  the  academy  till  he  was  elected  profeffor  of  theo- 
logy  by  the  univerfity  in  the  year  1692.  He  taught 
with  reputation  and  fuccefs  till  his  death  in  1708. 

His  fon  Robert  was  born  in  the  year  1679  ;,  his  mo¬ 
ther  being  then  in  the  51ft  year  of  her  age.  Her  death 
(though  it  did  not  happen  till  feveral  years  after),  was 
then  fully  expelled  ;  and  his  father,  obnoxious  to  a  ty¬ 
rannical  government,  narrowly  efcaped  imprifonment,  or 
fomething  worfe,  by  attempting  to  obtain  a  laft  fhort  in¬ 
terview  with  her.  As  he  patted  the  town  guard-houfe,  he 
was  marked,  and  foon  followed  by  thefoldiers  into  his  own 
houfe,  and  even  into  his  wife’s  bed-chamber,  where  he  was 
concealed.  Their  officer  checked  this  violence  *,  fent  them 
out  of  the  room,  and  left  the  houfe  himfelf  *,  placing,  how¬ 
ever,  centinels  both  within  and  without,  till  the  birth 
ftiould  be  over.  In  half  an  hour  after,  Mr  Wodrow  at 
his  wife’s  fuggeftion,  affumed  the  bonnet  and  great-coat 

x 


of  the  fervant  of  the  phyiician  then  in  attendance  ;  and  Wodrow-. 
carrying  the  lantern  before  him,  made  an  eafy  efcape  v 
through  the  midft  of  the  guards.  They  foon  renewed 
their  fearch  with  marks  of  irritation,  thrufting  their 
fwords  into  the  very  bed  where  the  lady  lay  ;  who 
pleafantly  defired  them  to  ddift,  “  for  the  bird  (laid  fhe) 


is  now  flown.” 

His  fon  Robert  went  through  the  ufual  courfe  of  lite¬ 
rary  education  at  Glafgow,  entered  the  univerfity  in 
1691  ;  and  profecuted  the  ftudy  of  the  languages  and 
the  different  branches  of  philofophy,  till  he  became  a 
ftudent  of  theology  under  the  tuition  of  his  father.  He 
wasNchofen  librarian  to  the  univerfity- in  the  year  1698, 
and  continued  in  that  office  four  years.  There  he  be¬ 
gan  his  refearches  into  every  thing  connected  with  the 
ecclefiaftical  hiftory  of  his  country,  ivhich  he  continued 
to  purfue  to  the  end  of  his  life  5  and  alfo  imbibed  his 
tafte  for  medals,  inferiptions,  and  whatever  feemed  curi¬ 
ous  or  illuftrative  of  Roman,  Celtic,  and  Britifh  anti¬ 
quities. 

He  was  among  the  firft  in  Scotland  who  attended  to 
the  fiudy  of  natural  hiftory.  From  a  great  number  of 
letters  in  his  own  hand  writing,  begun  about  this  time, 
it  appears  that  he  was  in  habits  of  the  utmoft  intimacy 
with  a  feledt  number  of  literary  gentlemen,  animated 
with  the  fame  ardour  of  refearch  *,  that  they  correfponded 
regularly  with  one  another,  made  colle&ions  of  fingular 
ftones,  of  foffils,  petrified  plants,  fifties,  &.C.  and  ex¬ 
changed  what  they  could  fpare  from  their  refpe&ive 
ftores.  Among  his  correfpondents  were  Mr  William 
Nicolfon,  archdeacon,  afterwards  bifliop  of  Carlifle,  and 
at  laft  of  Derry,  author  of  the  Hiftorical  Libraries  -y 
Mr  Edward  Lhwyd  keeper  of  the  Afhmolean  clofet  at 
Oxford  ^  Sir  Robert  Sibbald,  phyfician  in  Edinburgh, 
author  of  a  natural  hiftory  of  Scotland,  and  another  of 
Fife  )  Lord  Pitmedan  ;  Meffrs  James  Sutherland, 
Laughlan  Campbell  minifter  of  Campbelton,  and  others. 
In  a  letter  to  Mr  Lhwyd  dated  Auguft  1709,  Mr 
Wcdrow  tells  him  his  manfe  was  but  at  a  little  diftance 
from  a  place  where  they  had  been  lithofeoping  together, 
during  a  vifit  of  Mr  Lhwyd  to  Scotland.  “  My  paro¬ 
chial  charge  (he  continues)  does  not  allow  me  the  fame 
time  I  had  then  for  thofe  fubterranean  ftudies  ^  but  my 
inclination  is  equally  ftrong,  perhaps  ftronger.  I  take 
it  to  be  one  of  the  bed  diverfions  from  ferious  ftudy,  and 
in  itfelf  a  great  duty,  to  admire  my  Maker’s  works.  I 
have  gotten  fome  ftore  of  foffils  here  from  our  marie* 
limeftone,  &c.  and  heartily  wifh  I  had  the  knowing 
Mr  Lhwyd  here  to  pick  out  what  he  wants,  and  help 
me  to  clafs  a  great  many  fpecies  which  I  know  not  what 
to  make  of.”  He  informs  him,  in  the  end  of  the  letter, 
that  he  had  500  or  600  fpecies  of  one  thing  or  another 
relative  to  natural  hiftory. 

Mr  Wodrow,  when  he  left  Glafgow,  refided  a  fhort 
time  in  the  neighbourhood,  in  the  houfe  of  a  very  diftant 

relation,  Sir - - Maxwell  of  Nether  Pollock,  then 

one  of  the  Scots  judges.  It  being  within  the  bounds  of 
the  prefbytery  of  Paifley,  he  offered  himfelf  to  them 
for  probationary  trials,  and  obtained  their  licence  to 
preach  the  gofpel  in  March  1703.  In  the  fummet  fol¬ 
lowing,  the  parifh  of  Eaftwood,  where  Lord  Pollock 
lived,  becoming  vacant,  by  the  death  of  Mr  Matthew 
Crawford  (another  Scots  hiftorian),  a  petition,  with  an 
unanimous  call  or  invitation  from  the  parifh  to  Mr 
Wodrow  to  be  their  minifter,  was  prefented  to  the 

prefbytery 
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•  prefbytery  }  and  they,  waving  part  of  the  ufual  fecond 
"*  trials,  in  order  to  expedite  the  bufinefs,  ordained  Mr 
Wodrow  to  be  minifter  of  Eaftwood  on  the  28th  of  Oc¬ 
tober  1703.  In  this  charge  he  continued  to  the  end  of 
his  life.  Notwithftanding  his  minifterial  duty,  he  Hill 
found  fome  time  to  gratify  the  early  bent  of  his  mind 
towards  natural  hiftory,  and  his  curiofity  to  learn  every 
thing  in  his  power,  not  only  at  home*  but  concerning 
the  natural  productions  of  other  countries,  and  the  opi¬ 
nions,  cuftoms,  manners,  and  way  of  living  of  their  in¬ 
habitants.  In  his  farewell  letters  to  his  friends,  about 
to  fail  to  the  Scottilh  fettlement  of  Darien  or  to  the 
coaft  of  Africa*  &c.  he  direCltd  their  attention  and  en¬ 
quiries  to  thefe  fubje&s  ;  and  lomething  fimilar  he  fug- 
gelled  to  other  friends  going  to  refide  in  remote  places 
of  the  Highlands,  or  even  on  the  continent  of  Europe. 
The  collection  of  his  MS.  letters  bound  up  in  five  or 
fix  thick  8vo  volumes,  though  reaching  nearly  to  the 
end  of  his  life,  feems  to  confift  only  of  the  firfl  draught 
of  his  own  letters  to  his  friends,  not  a  fingle  fcrap  is  now 
to  be  found  of  their  anfwers  to  him. 

After  his  ordination,  however,  this  worthy  man,  con- 
fidering  the  duties  of  his  office  as  his  principal  and  only 
proper  bufinefs,  rofe  into  diflinguiffied  reputation  and 
ufefulnefs  as  a  preacher,  and  was  looked  upon  as  one  of 
the  firfl  clergymen  in  the  weft  of  Scotland.  Humble  and 
unambitious  of  public  notice,  he  was  well  entitled  to  it, 
by  his  confcientious  and  exemplary  piety,  his  learning,  not 
only  in  profeffional,  but  in  other  branches  of  knowledge, 
his  natural  good  fenfe  and  folid  judgement,  his  benevo¬ 
lent  obliging  fpirit  to  all,  his  warm  attachment  to  his 
friends,  who  formed  a  wide  circle  around  him,  and 
efpecially  his  deep  concern  for  the  beft  interefts  of  his 
people,  and  aCtive  exertions  for  their  inftru&ion  and  im¬ 
provement.  His  weekly  fermons  were  all  diftinClly 
written  out  in  long  hand,  and  even  his  lectures  in  Abort-', 
hand.  Accuftomed  to  regular  compofition,  he  had  ac¬ 
quired  an  uncommon  facility  in  it.  His  countenance 
and  appearance  in  the  pulpit  was  manly  and  dignified  *, 
his  voice  clear  and  commanding,  his  manner  ferious  and 
animated  :  thefe  things,  joined  with  the  general  preju¬ 
dice  in  his  favour,  added  to  the  impreffion  of  the  plain 
edifying  difeourfes  he  delivered,  without  papers,  to  his 
hearers  ;  and  living  in  the  near  neighbourhood  of  Glaf- 
gow  his  little  church  was  often  crowded,  efpecially  when 
he  difpenfed  the  Lord’s  Supper,  confidered  in  Scotland 
as  the  principal  religious  folemnity. 

Yet  thefe  talents,  and  this  merited  popularity  which 
followed  them,  made  little  impreffion  on  his  own  modefl 
confcientious  mind  ;  for  he  chofe  to  continue  in  the 
obfeure  country  pariffi  with  which  he  was  firfl  con¬ 
nected,  refilling  all  the  attempts  made  by  his  friends  or 
by  ftrangers  to  get  him  tranflated  into  feveral  other 
more  honourable  and  opulent  parifties,  who  were  de- 
firous  of  the  benefit  of  his  miniflry,  however  convenient 
the  change  might  have  proved  for  the  education  of  his 
family.  In  the  year  1712,  the  magiftrates  of  Glafgow 
invited  him  to  be  one  of  the  miniflers  txf  that  city  ; 
and  in  January  1717,  a  deputation  from  the  town  of 
Stirling  did  the  fame.  On  the  other  hand,  the  patron, 
heritors,  and  elders  of  his  own  parifti,  ftrenuoufly  oppofed 
the  tranflation.  The  prefbytery,  who  had  it  in  their 
power  to  have  appointed  it,  found  great  difficulties  in 
both  cafes  on  the  plea  of  the  majus  bonum  cccle/ue  ;  re¬ 
ferred  the  decifion  in  the  firft  cafe  to  the  fynod.  and  in 
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the  laft  to  the  commiffion  of  the  General  AfTembly,  and 
thefe  courts  thought  proper  to  put  no  reftraint  on  the 
minifter’s  judgement  or  inclination,  as  he  himfelf  was 
certainly  the  beft  judge  of  his  comparative  ufefulnefs  in 
two  different  fituations. 

‘Mr  Wodrow  was  equally  confcientious  and  affiduous 
in  the  bufinefs  of  the  ecclefiaftical  courts,  as  in  his  paro¬ 
chial  duty.  Notwithftanding.  his  ftudious  turn,  he  punc¬ 
tually  attended  the  meetings  of  Prefbytery,  Synod,  and 
General  AfTembly,  when  eleCted,  as  he  often  wTas,  a 
member  of  that  court  j  and  alfo  the  commiffions  in  No¬ 
vember  and  March,  which  regularly  met  during  that 
period  of  the  church.  His  connexion  with  Lord  Pol¬ 
lock  made  his  journeys  to  Edinburgh  eafy  :  and  after  he 
began  to  colleCt  materials  for  his  voluminous  hiftory,  his 
perfonal  infpeCtion  of  the  public  recoids  and  of  the  vari¬ 
ous  MSS.  accumulated  in  the  Edinburgh  libraries,  made 
his  rifits  to  that  capital  frequent  and  neceffary. 

In  common  with  the  great  body  of  the  Prefbyterians, 
he  had  ftrongly  imbibed  what  are  called  Whig  princi¬ 
ples  ;  in  other  words,  he  wras  xvarmly  attached  to  the 
conflitutional  liberties  of  the  people,  as  eftablifhed  by 
the  revolution  fettlement.  No  wonder  !  The  dreadful 
perfecution  and  oppreffion  they  had  fuffered  during  the 
two  preceding  reigns  were  ftill  freffi  and  galling  to  their 
minds :  they  confidered  the  elevation  of  King  William 
to  the  throne  and  the  Hanover  fucceffion,  as  the  two 
chief  bulwarks  raifed  up  by  Providence,  for  the  fecurity 
both  of  their  religion  and  liberty.  They  trembled  at 
every  dark  appearance  threatening  to  this  fecurity,  fuch 
as  the  death  of  King  William.  That  cloud,  however, 
was  foon  diffipated  by  the  perfeverance  of  the  queen’s 
miniilers  in  his  views  and  meafures,  and  the  fplendid 
victories  of  Marlborough  and  his  allies  over  the  armies 
ef  Louis  XIV.  But  the  elevation  of  the  Tory  miniflry 
in  the  latter  part  of  the  queen’s  reign  was  a  fevere  trial 
to  the  Scottilh  Prefbyterians,  and  involved  the  confcien- 
tious  part  of  their  clergy  in  very  ferious  difficulties  and 
dangers.  The  oath  of  abjuration  required  at  that  time 
from  clergymen,  and  enforced  by  civil  penalties,  and 
even  the  royal  proclamation  for  a  national  thankfgiving, 
after  the  peace  of  Utrecht,  preffed  hard  upon  the  feru- 
pulous  confciences  of  many  of  the  clergy.  The  very 
language  of  the  oath  Teemed  to  them  dubious  and  jefui- 
tical,  hoftile  to  the  eleCtor  of  Hanover’s  newly  acquired 
right  to  the  crown,  conferred  on  him  by  the  parliament 
and  the  people  ;  and  as  to  the  other  point,  they  had  not 
freedom  to  lead  their  people,  in  a  folemn  thankfgiving 
to  Heaven  for  a  peace,  termed  fafe  and  honourable* 
which  they  and  the  generality  of  their  hearers  confider¬ 
ed  as  dangerous  and  difgraceful.  Mr  Wodrow,  as 
might  be  expeCted,  was  one  of  the  recufants  of  the 
oath  :  for  nothing  could  move  him  to  fhuffle  with  his 
confcience.  .  At  the  fame  time  the  liberality  and  equity 
of  his  mind  led  him  to  judge  candidly  of  the  confciences 
of  others.  Accordingly,  he  made  every  effort  in  his 
power  to  reconcile  his  cleiical  brethren,  and  his  own 
people,  to  fuch  of  the  clergy  as  had  the  freedom  to  take 
it,  and  by  fo  doing,  had  rendered  themfelves  obnoxious 
to  popular  prejudice  and  odium.  With  fuch,  this  good 
man  ftill  continued  to  live,  not  only  in  Chriftian,  but 
minifterial  communion  ;  endeavouring  to  foften  and  re¬ 
move  the  prejudices  againft  them,  and,  in  as  far  as  his 
influence  reached,  to  revive  and  cheriffi  a  fpirit  of  mu¬ 
tual  forbearance.  Many  propofals  he  made,  and  private 
4  Z  meetings 
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Wodrow  meetings  and  conferences  he  held  with  his  brethren,  to 
prevent  their  differences  from  riling,  as  they  threatened 
to  do,  into  a  fchifm  ;  to  prevent  them  efpecially  from  en¬ 
tering  at  all  into 'the  church  courts  \  juftly  afraid  of  the 
fparks  of  animolity  too  apt  to  be  kindled  there.  His 
endeavours  and  thofe  of  his  friends  were  feconded  by  the 
prudence  of  the  fuperior  courts,  efpecially  the  commifticn 
of  the  General  Affembly.  Whatever  paffed  there  in 
the  way  of  admonition  to  the  reft  of  the  church,  breathed 
the  fpirit  of  mutual  forbearance  and  love.  How  lie 
managed  the  other  difficult  and  delicate  point,  the 
Tlianif giving,  in  a  confiftency  with  his  duty,  does  not 
appear  in  his  letters  ;  nor  is  it  now  worth  while  to  in- 
veftigate  this  as  a  trait  of  his  charafter,  which  might  be 
done,  perhaps,  from  his  MS.  fermons  preached  at  the 
time.  Only  it  is  plealing  to  remark  from  the  letters, 
that  the  fame  fpirit  of  wifdom  and  mild  forbearance 
which  animated  the  majority  of  the  clergy  in  the  weft, 
feems  alfo  to  have  pervaded  the  officers  of  the  crown, 
juftices  of  the  peace,  and  other  civil  magiftrates  in  Scot¬ 
land  at  the  time.  The  oath  was  not  preffed  on  the 
recufants,  and  the  execution  of  the  legal  penalties  in¬ 
curred  by  the  neglect  of  it  avoided  ;  for  their  general 
loyalty  was  undoubted. 

A  more  fevere  ftroke  was  inflifted  on  their  adver- 
faries  by  the  Tory  miniftry  in  the  year  1710  by  an  aft 
of  the  Britifh  parliament  which  reftored  patronage  to  its 
former  full  force.  An  aft  of  the  Scotch  parliament 
paffed  after  the  Revolution  had  extrafted  the  chief  fling 
of  that  grievance,  by  placing  the  eleftion  of  the  minifter 
of  every  parifh  in  the  hands  of  the  landed  proprietors, 
called  heritors,  in  conjunftion  with  the  elders,  or  mem¬ 
bers  of  the  kirk-feffion.  A  majority  of  that  joint  body, 
at  a  meeting  appointed  for  the  purpofe,  drew  up  a  call 
or  written  invitation,  which  they  fubferibed  to  a  parti¬ 
cular  candidate  to  be  their  minifter.  This  was  prefented 
to  the  prefhytery  of  the  bounds,  the  proper  judges  of  his 
learning  and  moral  charafter  ;  and  if  thefe  were  found 
unexceptionable,  he  was  ordained,  or  folemnly  confe- 
crated  and  inftalled  into  the  office.  This  Scotch  aft 
having  continued  in  force  for  twenty  years,  and  being 
conceived  to  have  become  perpetual  by  the  articles  of 
the  Union,  was  now  repealed ;  and  the  choice  of  a  mi¬ 
nifter  to  every  parifh  was  in  effeft  placed  in  the  power 
of  a  {ingle  perfon,  a  patron,  becaufe  he  had  in  faft  the 
foie  power  of  nominating  the  only  candidate  who  could 
enjoy  the  benefice. 

Mr  Wodrow  was  exceedingly  averfe  from  the  revi¬ 
val  of  the  power  of  patronage  ;  and  in  this  he  was  in¬ 
fluenced  both  by  his  political  and  religious  principles. 
In  his  letters,  he  feems  to  have  looked  upon  a  patron  of 
a  pari lli,  as  a  kind  of  hereditary  defpot  \  or  at  leaft 
like  a  prince,  who  had  no  reftraints  laid  on  his  prero¬ 
gative,  to  prevent  or  check  the  abufe  of  it.  The  para¬ 
mount  power  or  truft  committed  to  a  patron,  this  con- 
feientious  minifter  could  not  reconcile  with  the  apoftoli- 
cal  counfels,  to  commit  the  keeping  of  religious  truth  to 
„  faithful  men ,  able  alfo  to  infrutt  others .  He  thought  it 

very  improper  to  leave  the  choice  of  a  religious  inftruc- 
tor,  in  the  firft  inftance,  to  any  fingle  perfon  whatever, 
efpecially  to  one  generally  a  ftranger  to  the  circum- 
ftances  of  the  parifhioners  ;  one  who  had  little  know¬ 
ledge,  and  therefore  little  fympathy  with  them  in  their 
religious  fentiments  and  feelings.  He  was  perfuaded 
that  the  purpofes  of  edification,  and  the  peace  of  the 


country,  circumftanced  as  *  Scotland  then  was,  were  Wodrow. 
much  better  fecured  by  the  reftraints  laid  on  a  patron  in 
the  aft  1690,  that  is,  by  admitting  the  two  principal 
bodies  of  the  parifh  to  a  participation  with  him  in  his 
choice,  than  by  trufting  it  wholly  to  himfelf  ;  and  he 
threw  out  many  judicious  hints  in  his  letters,  and  even 
fchemes  or  propofals  to  his  brethren,  on  this  difficult  and 
important  fubjeft. 

On  the  other  hand,  he  wifhed  nothing  to  be  attempt¬ 
ed  but  in  a  conftitutional  way,  in  harmony  with  the  ci¬ 
vil  power.  Few  men  were  fo  fenfible  as  he  was  of  the 
abufes  incident  to  popular  government,  either  in  church 
or  ftate,  and  of  the  danger  of  refilling,  even  unjuft  and 
oppreflive  laws,  in  a  tumultuous  or  diforderly  manner. 

The  Prelhyterian  church,  in  the  outward  order  or  form 
of  it,  he  viewed  as  a  well  regulated  republic.  He  did 
not  confider  the  people  in  their  individual  capacity,  as 
qualified  to  vote  even  on  the  choice  of  their  own  mini¬ 
fter.  The  ciders  of  the  parifh  he  looked  upon  as  the 
reprefentatives  of  the  people  in  the  ecclefiaftical  courts  ^ 
and  their  number,  in  his  own  congregation,  he  reftrifted 
to  a  very  few,  four  or  five  at  moft,  fit  to  affift  him  in 
the  exercife  of  church  difeipline  within  the  parifh.  The 
reft  of  his  feffion  were  deacons,  whofe  jurifdiftion  was 
confined  to  the  care  of  the  poor,  vifiting  the  fick,  and 
diftributing  the  bread  and  wine  at  the  communion,  but 
could  not,  like  the  former,  be  chofen  to  reprefen t  the 
parifh  in  the  prefhytery  and  fuperior  courts.  In  this 
fenfe  of  the  necefiity  of  order  and  fubordination,  he  per- 
fevered  to  the  end  of  his  life.  When,  contrary  to  his 
judgement  or  vote,  an  unpopular  brother  was  to  be  or¬ 
dained  in  a  parifh  within  twelve  or  fifteen  miles  diftant 
from  Eaftwood,  in  confequence  of  a  fentence  of  the  Ge¬ 
neral  Affembly,  to  be  executed,  perhaps  with  military 
afliftance  ;  this  aged  minifter  thought  it  his  duty,  re- 
gardlefs  of  perfonal  danger  or  odium,  to  countenance 
the  young  brother,  by  joining  with  the  reft  of  the 
clergy  in  laying  their  hands  on  him,  inviting  him  after¬ 
wards  to  his  pulpit,  and  exerting  any  influence  he  had 
to  conciliate  the  irritated  minds  of  that  parifh. 

The  only  publication  for  which  the  world  is  indebted 
to  Mr  Wodrow,  is  The  Hiftory  of  the  Singular  Suf¬ 
ferings  of  the  Church  of  Scotland  during  the  twenty^ 
eight  years  immediately  preceding  the  Revolution.  It 
was  written  at  a  proper  diftance  of  time  from  the  events 
it  records;  and  printed  at  Edinburgh  in  the  year  1721,  in 
two  large  folio  volumes,  with  two  appendixes  confifting 
of  copies  of  the  public  records,  and  of  many  private,  fa* 
mily,  and  perfonal  papers,  letters,  &c.  inferted  as 
vouchers  of  the  hiftorical  fafts.  In  collefting  this  great 
body  of  information,  the  author  was  aftifted  by  his 
friends,  who  chearfylly  feconded  his  own  almoft  incre¬ 
dible  induftry  and  patience  of  refearch.  In  confequence 
of  this,  the  book  has  more  the  appearance  of  a  biogra¬ 
phical,  than  of  a  hiftorical  work.  It  has,  however,  the 
form,  and  all  the  effentials  of  a  regular  hiftory,  divided 
into  books,  chapters,  and  feftions,  with  proper  margins 
and  indexes  ;  written  in  a  plain,  rather  too  familiar 
ftile,  unavoidably  interfperfed  with  Scoticifms,  yet  thefe 
fufficiently  intelligible  to  an  Englifh  reader.  It  exhi¬ 
bits  a  diftinft  {ketch  of  the  charafters  both  of  the  prin¬ 
cipal  fufferers,  and  of  their  perfecutors ;  of  the  fprings  of 
the  perfection,  in  the  unjuftifiable  plans  and  meafures 
of  an  arbitrary  government ;  with  the  motives  of  the 
advifers  and  executors  of  them.  The  unfortunate  and 
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Wodrow.  Innocent  fufferers,  our  author  viewed  in  the  light,  not  of 
a  fet  of  wild  fanatics,  as  they  were  called  by  their  con¬ 
temporaries,  and  frequently  too  by  later  hiftorians  ; 
many  of  them  were  mod  refpeftable  for  their  rank  in 
their  country,  as  well  as  for  their  talents  and  virtues;  but 
even  thofe  in  the  lower  ranks  of  fociety,  our  author 
thought  worthy  of  fome  public  notice,  as  confeffors  and 
martyrs  in  the  noble  caufe  which  they  had  efpoufed,  the 
fupport  of  the  rights  of  confcience,  and  of  national  li¬ 
berty. 

The  fubjedl  of  the  hidory  is  the  mod  melancholy 
that  could  be  chofen  ;  a  long  and  fevere  perfecution  of 
a  people,  who  had  been  guilty  of  nothing  undutiful  to 
their  civil  or  ecclefiadical  rulers ;  a  feries  of  open  a&s  of 
injudice  and  tyranny,  perpetrated  under  the  colour  of 
law,  and  this  with  fuch  an  increafing  and  mercilefs  vio¬ 
lence,  as  to  fink  the  ufual  fpirit  of  a  free  people,  and 
eafily  quafh  one  or  two  feeble  ill-timed  attempts  to  redd 
their  oppreffors.  No  wronder  that  the  continued  view 
of  fuch  a  wretched  and  melancholy  fcene,  without  any 
thing  joyful  to  interrupt  it,  fhould  give  a  melancholy 
tinge  to  the  mind  of  the  writer,  eafily  communicated  to 
his  readers.  On  the  other  hand  fome  things  have  hap¬ 
pily  an  oppofite  tendency.  The  mafs  of  biographical 
intelligence,  though  it  mud  be  confeffed  it  is  much  too 
voluminous,  and  too  minute  for  the  management  of  any 
hidorian  whatfoever,  yet  furnilhes  a  variety  of  anecdotes, 
which  give  fome  needful  relaxation  or  relief  to  the  fym- 
pathy  of  the  reader.  Thefe  indeed  are  in  part  the  fan - 
pie  annals  of  the  poor ,  wuthout  the  varnilh  or  eafy  ele¬ 
gance  of  polifhed  life ;  but  even  in  this  fhape  they  are 
not  deditute,  both  of  entertainment  and  indnudion  ; 
and  then  the  minutenefs  in  the  detail  of  names,  of  per- 
fons,  places,  and  other  particular  circumdances,  adds  to 
the  impredion  of  the  fafts,  by  placing  their  certainty  be¬ 
yond  all  reafonable  doubt. 

If  faithfully  to  record  pad  fafts,  and  tranfmit  the 
know  ledge  of  them  to  poderity,  be  the  principal  duty  of 
a  hidorian,  this  Wodrow  has  certainly  aimed  at  5  and 
alfo  to  reprefs  any  feelings  hodile  to  his  fidelity  and  im¬ 
partiality  ;  in  fhort,  to  come  as  near  as  he  was  able  to 
the  motto  prefixed  to  his  volumes,  Nec Jludio ,  nec  odio . 
Doubtlefs,  like  all  other  men,  he  had  fome  political, 
and  many  theological  prejudices,  the  lad  chiefly  imbib¬ 
ed  from  education,  and  confirmed  by  too  high  a  venera¬ 
tion  for  the  characters  of  our  fird  reformers; — prejudices 
which  warped  his  perfonal  opinions  and  feelings  on 
both  fubjeCts.  But  he  feems  to  have  made  a  confider- 
able  effort  to  prevent  his  party  prejudices  from  warping 
or  perverting  his  judgement  of  the  truth  or  falfehood 
of  dubborn  hidorical  facts.  Nothing  almod  oratorial 
enters  into  his  narratives,  though  there  is  roQm  for  admi¬ 
ration,  and  much  (cope  for  jud  indignation ;  no  exagger¬ 
ated  encomiums  on  his  friends,  or  drong  opprobrious 
language  in  fpeaking  of  his  and  their  enemies,  the  un¬ 
provoked  perfecutors  of  his  church.  He  allows  the 
faCts  which  he  has  recorded  to  fpeak  for  both,  and 
tranfmit  to  poderity  a  memorial  to  their  honour  or 
their  infamy. 

The  chief  fault  of  this  hidorical  collection  already 
hinted  at,  is  its  minutenefs,  and  exceflive  copioufnefs. 
The  prodigious  multitude  ot  faCts  it  embraces,  though 
different  from  one  another  in  their  circumdances,  are  in 
other  refipeCts  fomewhat  fimilar.  This  mud  neceffarily 
occafion  fome  repetition  and  faliety,  efpecially  to  a  fafti- 


dious  reader,  who  has  it,  however,  in  his  power  to  gra-  Wodrow. 
tify  his  tade  by  feleCting  wh3t  is  mod  agreeable  to  it.  wr“ 
JNIeverthelefs  a  candid  and  patient  reader  can  be  at  no 
lofs  to  form  a  proper  judgement  of  the  principal  tranl- 
aCtions  of  the  period,  from  the  authentic  accounts  of 
them  before  him,  to  appreciate  the  true  char  afters  of 
the  aftors,  or  of  the  motives  and  views  from  which  they 
aCled,  And  an  inquifitive  and  penetrating  reader  wTiii 
be  gratified  by  feeing  not  a  little  of  the  peculiar  prin¬ 
ciples,  opinions,  fentiments,  habits,  and  manners  of  that 
age,  as  didinguifhed  from  the  piefent  ;  and  may  thus 
edimate  the  gradual  progrefs  towards  much  noble  and 
ufeful  improvement ;  and  on  the  other  hand,  the  pro¬ 
grefs  towards  a  very  hurtful  corruption  and  degeneracy 
of  manners,  which  have  both  taken  place  during  the  lalt 
hundred  and  twenty  years. 

At  the  time  of  its  fird  publication,  the  book  met 
with  lefs  general  attention  than  might  have  been  ex¬ 
pected  in  Scotland,  and  fcaicely  any  attention  in  Eng¬ 
land,  except  from  profefled  readers.  As  it  came  to  be 
more  dudied,  it  was  the  more  valued,  except  w*ere 
there  was  an  evident  bias  on  the  oppofite  fide.  Few’  can: 
be  at  a  lofs  to  fee  why  fuch  hidorians  as  Hume,  Mac- 
pherfon,  and  Dalrymple  fhould  negleft  or  undervalue 
fuch  a  book.  Our  later  Scotch  hiliorians,  Somerville 
and  Laing,  have  done  it  more  judice.  In  truth,  there 
is  a  very  near  coincidence  in  their  edimates  of  the  cha¬ 
racters  they  draw,  and  their  accounts  of  the  fafts  they 
relate,  in  common  wuth  Wodnnv.  But  efpecially  our 
late  illudrious  patriot  Charles  Fox,  whofe  high  abilities, 
uncommon  candour,  and  fweetnefs  of  difpofition,  almod 
remove  the  fufpefted  bias  of  his  party  fpirit—- Mr  Fox 
has,  in  the  hidorical  fragment  publithed  fince  his 
death,  given  a  very  honourable  tedimony  to  the  fidelity 
and  accuracy  of  our  hidorian*  After  mentioning  the  exe¬ 
cution  of  three  females,  lie  adds,  page  13 1.  “  To  relate 
all  the  indances  of  cruelty  which  occurred  would  be 
endlefs.  But  it  may  be  neceflfary  to  remark,  that  no 
hidorical  fafts  arc  better  afeertained,  than  the  accounts 
of  them  which  are  to  be  found  in  Wodrow7.  In  every 
indance,  where  there  has  been  an  opportunity  of  com¬ 
paring  thefe  accounts  with  the  records,  and  other  au¬ 
thentic  monuments,  they  appear  to  be  quite  correft.” 

The  collection  of  the  materials  for  writing  the  church 
hidory  from  the  public  records,  and  many  other  authen¬ 
tic  fources,  mud  have  cod  the  author  a  prodigious  la¬ 
bour  and  time.  The  pecuniary  expence  incurred  w’as 
confiderable,  and  fcarcely  refunded  from  the  fale  of  the 
book.  The  only  neat  profit,  he  has  been  heard  to  fay, 
which  accrued  from  it,  was  one  or  two  hundred  pounds 
that  he  received  from  the  king,  to  whom  it  wras  dedi¬ 
cated. 

'the  lad  twelve  years  of  Mr  Wod row’s  life  w’ere 
chiefly  occupied  in  drawing  up  a  biography  of  the  prin¬ 
cipal  perfons  concerned  in  introducing  the  reformation 
of  religion  into  Scotland,  and  fettling  the  different 
forms  or  modes  of  ecclefiadical  government  attempted  to 
be  eftablifhed  there  from  the  beginning  to  the  end  of  that 
period,  namely  from  about  the  year  1560  to  1660,  w  hen 
the  printed  hidory  of  the  fufferings  commences.  Had 
it  pleafed  God  to  continue  his  ufeful  life  till  this  larger 
work  wras  finifhed,  public  curiofity  w’ould  have  been 
much  gratified  ;  for  it  contains  the  lives,  not  only  of 
John  Knox,  George  Buchanan,  and  others  already  well 
known,  but  the  lives  of  a  great  number  more,  very 
4  Z  2  learned 
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Wodrow.  learned,  ingenious,  refpe£table,  and  worthy  men,  fcarce- 
^  at  known  t0  the  literary  world  5  befides  a  variety 
of  anecdotes  naturally  entering  into  fuch  a  work,  illu- 
ftrative  of  the  hiftory  and  the  living  manners  of  that 
age.  Happily  thefe  inanufcript  lives  are  ftill  preferved, 
all  written  with  his  own  pen,  and  fome  of  the  longeft  of 
them  copied,  probably  during  his  laft  long  illnefs,  in  a 
more  legible  hand.  Whatever  important  or  curious  in¬ 
formation  they  may  contain,  they  are  not  fit  for  the 
prefs  in  their  prefent  ftate.  They  are  now  depofited  in 
the  library  of  the  univerfity  of  Glafgow. 

Befides  writing  the  hiftory  and  the  biography,  both 
extended  by  himfelf  for  publication,  and  two  days  every 
week  regularly  appropriated  to  his  preparation  for  the 
pulpit,  much  of  his  time  mud  have  been  occafional- 
ly  fpent  in  writing  letters,  fome  of  them  like  difterta- 
iions,  on  theological  and  other  literary  fubje&s  *,  for  he 
/  correfponded  with  a  very  wfide  circle  of  acquaintances 
and  friends  in  Scotland,  England,  and  Ireland,  and 
with  a  few  on  the  continent  and  in  North  America. 

His  conftitution  in  the  firft  part  of  life  was  robuft  and 
llrong,  his  health  in  general  good  \  but  his  ftudious  ha¬ 
bits  or  conftant  reading,  and  efpecially  inceflant  writing, 
it  is  fuppofed,  may  have  brought  on  the  bodily  com¬ 
plaint  which  occasioned  his  death.  In  the  latter  end  of 
the  year  1731,  a  fwelling  about  the  fize  of  a  fmall 
chefnut  appeared  on  his  breaft,  near  the  collar  bone. 
It  was  on  the  fame  place  where  a  fpark  of  fire  had  fallen 
when  he  was  a  child,  and  had  then  left  a  little  lump 
and  hardnefs  like  a  large  pea.  About  a  month  after  the 
fwelling  began,  it  had  increafed  to  the  fize  of  a  plumb, 
and  in  April  1732  was  a  large  as  a  man’s  fill.  It  was 
attempted  to  be  removed  by  cauftic  *,  the  attempt  failed. 
His  body  became  greatly  emaciated,  and  he  gradually 
declined  till  his  death,  which  happened  on  the  21  ft  of 
March  1734.  Supported  by  the  teftimony  of  a  good 
confidence,  joined  with  the  ftrong  confolatien  and  well- 
founded  hope  of  the  gofpel,  he  bore  this  long-continued 
fevere  diftrefs  with  admirable  fortitude,  unabated  piety 
and  refignation*,  never  uttering  a  murmur,  but  behaving 
to  his  friends  who  came  to  fee  him,  and  to  all  about  him, 
with  much  eafe  and  affe&ion  \  thus  leaving,  both  in  the 
adtive  exertions  of  a  ufeful  life,  and  in  his  patient  fuf- 
ferings  at  the  clofe  of  it,  a  very  edifying  example  to  his 
family  and  his  flock.  The  day  before  his  death,  he 
gathered  his  children  around  his  bed,  gave  each  of  them 
his  dying  blefling,  with  counfels  fuitable  to  their  ages 
and  circumftances  ^  laft  of  all  two  boys,  neither  of  them 
four  years  old,  too  young  to  underftand  and  feel  thefe 
marks  of  his  affection,  yet,  after  the  example  of  the  ve¬ 
nerable  patriarch,  Gen.  xlviii.  15.  even  them  he  drew 
to  him,  laid  his  hands  upon  their  heads,  and  devoutly 
prayed,  that  the  God  of  his  fathers ,  the  angel  who  had 
redeemed  him  from  all  evil \  would  hlefs  the  lads . 

Mr  Wodrow  was  married  in  the  end  of  1708,  to 
Margaret  Warner,  grand  daughter  of  the  reverend  Mr 
William  Guthrie  of  Fenwick,  well  known  in  Scotland 
by  his  writings,  and  daughter  of  the  reverend  Patrick 
Warner,  then  living  on  his  eftate  of  Ardeer  in  Ayrfhire. 
Mr  Warner,  in  the  early  part  of  his  life,  had  been  chap¬ 
lain  to  the  Eaft  India  Company  at  Madras.  *  After  his 
return  home,  he  was  driven  from  his  miniftry  and  from 
the  kingdom,  by  the  perfecution  of  the  privy  council  5 
but  returned  in  cpnfequence  of  King  James’s  indulgence, 
and  became  minifter  of  Irvine.  He  had  a  perfonal  in¬ 


terview  on  his  laft  return  with  the  prince  of  Orange  at  Wodrow 
the  Hague,  a  fhort  time  before  the  Revolution,  an  ac-  t1J 
count  ©f  which  appears  in  the  hiftory,  vol.  ii.  p.  604. , 

Mr  Wodrow  had  a  family  of  16  children,  nine  of  whom,  v~ 
with  his  widow,  furvived  him  in  decent  circumftances, 
without  any  breach  among  them  for  above  25  years. 

The  only  remaining  furvivor  is  the  reverend  Dr  James 
Wodrow  of  Stevenfton  in  Ayrfhire. 

Befides  his  collection  of  foflils,  and  a  few  Roman  and 
Britifh  medals,  Mr  Wodrow  left  a  valuable  library  of 
books,  many  volumes  of  pamphlets  and  alfo  of  manuferipts 
written  by  others, Tent  to  him  in  prefents,  or  copied  by 
his  orders.  The  moft  valuable  part  of  them  is  now  in 
the  advocates  library,  and  in  the  repoiitories  of  the 
church  at  Edinburgh.  His  own  manufeript  biography, 
as  has  been  already  faid,  is  in  the  library  of  the  univer¬ 
fity  of  Glafgow. 

WO  LAW,  a  town  in  Germany,  in  Silefia,  and  capi¬ 
tal  of  a  duchy  of  the  fame  name.  It  is  furrounded 
with  ftrong  walls  and  a  morafs,  and  one  part  of  the 
houfes  are  built  with  ftone.  The  caftle  is  alfo  encom- 
paffed  with  deep  ditches,  and  the  greateft  part  of  the  in¬ 
habitants  are  employed  in  a  woollen  manufactory.  In 
1 709  a  Proteftant  church* w?as  allowed  to  be  built  here. 

It  is  feated  on  the  river  Oder,  20  miles  north-wreft  of 
Breflau,  and  3  2  fouth-eaft  of  Glogau.  E.  Long.  16. 

54.  N.  Lat.  51.  18. 

WOLD,  Weld,  Dtrrs  Weed.  See  Reseda,  Bo¬ 
tany  Index ,  and  Dyeing. 

WOLF.  See  Canis,  Mammalia  Index. 

WoLF-FiJh ,  or  Sea-Wolf  See  Anarrhicas,  Ich¬ 
thyology  Index . 

Wolf  or  Woolf  Voifon.  See  Poison. 

WOLFE,  Major-general  James,  was  born  at 
Wefterham  in  the  county  of  Kent,  about  the  beginning 
of  the  year  1726.  His  father  wras  Lieutenant-general 
Edward  Wolfe.  He  w*ent  into  the  army  when  very 
young ;  and  applying  himfelf  with  unwearied  affiduity 
to  the  ftudy  of  his  profeftion,  foon  became  remarkable 
for  his  knowledge  and  his  genius.  He  diftinguifhed 
himfelf  at  the  battle  of  Lafelt  when  little  more  than 
20,  and  received  the  higheft  encomiums  from  the  com¬ 
mander  in  chief.  After  the  peace  he  ftill  continued  to 
cultivate  the  ait  of  wTar.  He  contrived  to  introduce 
the  greateft  regularity  and  the  exaCteft  difeipline  into  his 
corps,  and  at  the  fame  time  to  preferve  the  affeCtion  of 
every  foldier.  In  1758  he  was  prefent  as  a  brigadier- 
general  at  the  fiege  of  Louifbourg.  He  landed  firft  on 
the  illand  at  the  head  of  divifion  \  and  in  fpite  of  the 
violence  of  the  furf,  and  the  force  and  well  direCted  fire 
of  the  enemy,  drove  them  from  their  poll  with  great 
precipitation.  The  furrender  of  the  town,  which  hap¬ 
pened  foon  after,  was  in  a  great  meafure  owing  to  his 
aCtivity,  bravery,  and  fkill.  The  fame  which  he  ac¬ 
quired  during  this  fiege  pointed  him  out  to  Mr  Pitt, 
w?ho  was  then  minifter,  as  the  propereft  perfon  to  com¬ 
mand  the  army  deftined  to  attack  Quebec.  This  was 
the  moft  difficult  and  the  moft  arduous  undertaking  of 
the  whole  war.  Quebec  was  the  capital  of  the  French 
dominions  in  North  America  *,  it  was  well  fortified, 
fituated  in  the  midft  of  a  hoftile  country,  and  defended 
by  an  army  of  20,000  men,  regulars  and  militia,  befides 
a  confiderable  number  of  Indian  allies.  The  troops 
deftined  for  this  expedition  confifted  of  ten  battalions, 
making  up  altogether  about  7000  men.  Such  was  tha 

army 
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Wolfe,  army  deffined  to  oppofe  three  times  their  own  number, 
~l  defended  by  fortifications,  in  a  country  altogether  un¬ 
known,  and  in  a  late  feafon  in  that  climate  for  military 
operations.  But  this  little  army,  fays  an  officer  who 
was  prefen t  at  that  expedition,  and^  who  has  been  fo 
obliging  as  to  communicate  all  the  information  we  de- 
'  fired,  was  always  fanguine  of  fuccefs  ;  for  they  were 
commanded  by  General  Wolfe,  who,  by  a  very  uncom¬ 
mon  magnanimity  and  noblenefs  of  behaviour,  had  at¬ 
tached  the  troops  fo  much  to  his  perfon,  and  infpired 
them  with  fuch  refolution  and  ffeadinefs  in  the  execu¬ 
tion  of  their  duty,  that  nothing  feemed  too  difficult  for 
them  to  accomplilh.  The  admirable  Ikill  with  which 
his  meafures  were  planned,  and  the  prudence  and  vigour 
with  which  they  were  executed,  are  well  known.  He 
landed  his  army  on  the  northern  fhore  of  the  river  St 
Lawrence  in  fpite  of  the  enemy,  and  forced  them  to  a 
battle,  in  which  they  were  completely  defeated.  The 
confequence  of  this  battle  was  the  redu&ion  of  Quebec, 
and  the  conqueft  of  Canada.  In  the  beginning  of  the 
battle  General  Wolfe  was  wounded  in  the  wriff  by  a 
mufket-ball :  he  wrapt  his  handkerchief  round  it,  con¬ 
tinued  to  give  his  orders  with  his  ufual  calmnefs  and 
perfpicuity,  and  informed  the  foldiers  that  the  advanced 
parties  on  the  front  had  his  Orders  to  retire,  and  that 
they  needed  not  be  furprifed  when  it  happened.  To¬ 
wards  the  end  of  the  battle  he  received  a  new  wound  in 
the  breaft ;  he  immediately  retired  behind  the  rear- 
rank  fupported  by  a  grenadier,  and  laid  himfelf  down  on 
the  ground.  Soon  after  a  (bout  was  heard  ;  and  one  of 
the  ofijcers  who  flood  by  him  exclaimed,  “  See  how 
they  run  !”  The  dying  hero  afked  with  fome  emotion, 
“  Who  run  ?”  “  The  enemy  (replied  the  officer) ;  they 
give  way  every  where.”  The  general  then  faid,  “  Pray, 
do  one  of  you  run  to  Colonel  Burton,  and  tell  him  to 
march  Webb’s  regiment  with  all  fpeed  down  to  Charles 
river,  to  cut  off  the  retreat  of  the  fugitives  from  the 
bridge.  Now,  God  be  praifed,  I  (hall  die  happy  !” 
He  then  turned  on  his-  fide,  clofed  his  eyes,  and  expired. 

The  death  of  General  Wolfe  was  a  national  lofs  uni- 
verfally  lamented.  He  inherited  from  nature  an  ani¬ 
mating  fervour  of  fen  foment,  an  intuitive  perception,  an 
extenfive  capacity,  and  a  paffion  for  glory,  which  ffi- 
mulated  him  to  acquire  every  fpecies  of  military  know- 
ledge  that  ftudy  could  comprehend,  that  adUml  fervice 
could  illuftrate  and  confirm.  This  noble  warmth  of 
difpofition  feldom  fails  to  call  forth  and  unfold  all  the 
liberal  virtues  of  the  foul.  Brave  above  all  effimation 
of  danger;  generous,  gentle,  complacent,  and  humane; 
the  pattern  of  the  officer,  the  darling  of  the  foldier. 
There  was  a  fublimity  in  his  genius  which  foared  above 
the  pitch  of  ordinary  minds  ;  and  had  his  faculties  been 
exercifed  to  their  full  extent  by  opportunity  and  a£lion, 
had  his  judgement  been  fully  matured  by  age  and  ex¬ 
perience,  he  would,  without  doubt,  have  rivalled  in  re¬ 
putation  the  moft  celebrated  captains  of  antiquity.  His 
body  was  brought  to  England,  and  buried  with  military 
honours  in  Weftminrfter-  abbey,  where  a  magnificent 
monument  is  ere&ed  to  his  memory. 

Wolfe,  ChrifUan ,  a  celebrated  German  pliilofopher, 

•  was  born  at  Breffau  in  1679.  After  having  been  well 
inffru£led  in  the  rudiments  of  learning  and  fcience  in  his 
Enfiehts  own  country,  Wolfe  profecuted  his  ffudies  fucCeflively 
iff*/ 9* bhv  m  t^ie  univerfities  of  Jena,  Hamburgh,  and  Leipfic. 
\ol  iu  ’  At  the  age  of  26  he  had  acquired  fo  much  diftin&ion, 
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that  he  was  appointed  profeffor  of  mathematics,  and  foon  Wolfe, 
afterwards  of  phiiofophy  in  general,  in  the  univerfity  of  buttle" 
Hall.  After  Leibnitz  had  publifhed  his  Thcodicea ,  l 
Wolfe,  ftruck  with  the  novelty  of  the  edifice  which 
that  philofopher  had  raifed,  afliduoufly  laboured  in  the 
invcftigation  of  new  metapbyfical  truths.  He  alfo  di- 
geffed  the  Elements  of  Mathematics  in  a  new  method, 

•and  attempted  an  improvement  of  the  art  of  reafoning, 
in  a  treatife  On.  the  Powers  of  the  Human  Underftand- 
ing.  Upon  the  foundation  of  Leibnitz’s  doctrine  of 
Monads,  he  formed  a  new  fyffem  of  Cofmology  and 
Pneumatology,  digeffed  and  demonffrated  in  a  mathe¬ 
matical  method.  This  work,  entitled  Thoughts  on 
God,  the  World,  and  the  Human  Soul,  was  publifhed 
in  the  year  1719;  to  which  were  added,  in  a  fubfe- 
quent  edition,  Heads  of  Ethics  and  Policy. 

'  Wolfe  was  now  rifing  towards  the  fummit  of  pbilo- 
fophical  reputation,  when  the  opinion  which  he  enter¬ 
tained  on  the  do&rine  of  neceffity  being  deemed  by  his 
colleagues  inimical  to  religion,  and  an  oration  which  he 
delivered  in  praife  of  the  morality  of  the  Chinefe  having 
given  much  offence,  an  accufation  of  herefy  was  public¬ 
ly  brought  againft  him  ;  and,  though  he  attempted  to 
juflify  himfelf  in  a  treatife  which  he  wrote  on  the  fub~ 
je£t  of  fatality,  a  royal  mandate  was  iffued  in  November 
1723,  requiring  him  to  leave  the  Pruffian  dominions. 

Having  been  formerly,  invited  by  the  landgrave  of 
Heffe-Caffel  to  fill  a  ..profeffor ’s  chair  in  the  univerfity 
of  Caffel,  Wolfe  now  put  himfelf  under  the  patronage 
of  that  prince,  who  had  the  liberality  to  afford  him  a 
fecure  afylum,  and  appointed  him  profeffor  of  mathema¬ 
tics  and  phiiofophy.  The  queftion  concerning  the 
grounds  of  the  cenfure  which  had  been  paffed  upon 
Wolfe  was  now  every  where  freely  canvaffed  ;  almoft 
every  German  univerfity  was  inflamed  with  difputes  on 
the  fubjeft  of  liberty  and  neceffity  \  and  the  names  of 
Wolfians  and  Anti-Wolfkns  were  every  where  heard. 

After  an  interval  of  nine  years,  the  king  of  Pruflia  re- 
verfed  his  fentence  of  exile,  and  appointed  him  vice- 
chancellor  of  the  univerfity  of  Hall  y  where  his  return 
was  welcomed  with  every  expreffion  of  triumph.  From 
this  time  he  was  employed  in  completing  his  Inftitutes 
of  Phiiofophy,  which  he  lived  to  accomplifh  in  every 
branch  except  policy.  In  1745  he  was  created  a  baron 
by  the  ele&or  of  Bavaria,  and  fucceeded  Ludowig  in 
the  office  of  chancellor  of  the  univerfity.  He  conti¬ 
nued  to  enjoy  thefe  honours  till  the  year  1754,  when  he 
expired.  He  poffeffed  a  clear  and  methodical  under- 
ffanding  ;  which,  by  long  exercife  in  mathematical  in- 
veftigations,  was  particularly  fitted  for  the  employment 
of  digefting  the  feveral  branches  of  knowledge  into  re¬ 
gular  fyftems ;  and  his  fertile  powers  of  invention  en¬ 
abled  him  to  enrich  almoff  every  field  of  fcience  in 
which  he  laboured,  with  fome  valuable  additions.  The 
lucid  order  which  appears  in  all  his  writings  enables 
his  reader  to  follow  his  conceptions  with  eafe  and  cer¬ 
tainty,  through  the  longeff  trains  of  reafoning. 

WOLFENBUTTLE,  a  confiderable  town  of  Ger¬ 
many,  in  the  circle  of  Lower  Saxony,  and  duchy  of 
Brunfwick,  with  a  caftle  where  the  duke  of  Brunfwick 
Wolfenbuttle  refides.  It  is  one  of  the  ffrongeff  places 
in  Germany,  though  the  fortifications  want  repairing  in 
feveral  places.  There  is  an  excellent  library,  kept  in  a 
building  lately  erected  for  that  purpofe,  confiffing  of 
1 1 6,000  printed  books,  and  2000  uncommon  book/?, 
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Wolfram  with  a  cabinet  of  curiofities,  relating  to  natural  hiftory. 

II  It  is  feated  on  the  river  Ocker,  five  miles  fouth  of 
t  °  lcy>  ,  Brunfwick,  and  30  well  of  Halberftadt.  E.  Long.  io. 
^  .42,  N.  Lat.  52.  18. 

WOLFfiAM,  or  Tungsten.  See  Tungsten, 
Chemistry  and  Mineralogy  Index. 

WOLFSPERG,  a  town  of  Germany,  in  Lower  Ca- 
rinthia,  with  a  caftle,  on  which  the  diflriCl  about  it  de¬ 
pends,  which  is  20  miles  in  length,  and  10  in  breadth. 
It  is  feated  on  the  river  Lavand,  at  the  foot  of  a  moun¬ 
tain  covered  with  wood,  and  full  of  wolves,  from  whence 
the  town  took  its  name.  It  is  36  miles  eaft  of  Clagen- 
furt.  E.  Long.  15.  o.  N.  Lat.  46.  56. 

WOLGAST,  a  confiderable  town  of  Germany,  in 
the  circle  of  Upper  Saxony,  and  in  Pomerania,  capital 
of  a  territory  of  the  fame  name,  with  a  cattle,  and  one  of 
the  bed  and  largeft  harbours  on  the  Baltic  fea.  It  is  a 
well-built  place,  fubjeCl  to  Sweden,  and  feeted  on  the 
river  Pfin.  E.  Long.  14.  4.  N.  Lat.  54.  1. 

WOLLASTON,  William,  defcended  of  an  ancient 
family  in  Stafford fhire,  was  bom  in  1659.  He  was  *n 
1674  admitted  a  penfioner  in  Sidney  college,  Cam¬ 
bridge,  where,  notwithftanding  feveral  difadvantages,  he 
acquired  a  great  degree  of  reputation.  In  1682,  feeing 
no  profpeCl  of  preferment,  he  became  aftiftant  to  the 
head  mailer  of  Birmingham  fchool.  Some  time  after, 
he  got  a  fmall  leClure  about  two  miles  diftant,  but  did 
the  duty  the  whole  Sunday*,  which,  together  with  the 
bufmefs  of  a  great  free-fchool  for  about  four  years,  be- 
gaa  to  break  his  conftitution.  During  this  fpace  he 
likewife  underwent  a  great  deal  of  trouble  and  uneafi- 
nefs,  in  order  to  extricate  two  of  his  brothers  from  fome 
inconveniences,  to  which  their  own  imprudence  had  fub- 
jeCled  them.  In  1688  affairs  took  a  new  turn.  He 
found  himfelf  by  a  coufin’s  will  entitled  to  a  very  ample 
eflate  :  and  came  to  London  that  fame  year,  where  he 
fettled  *,  choofing  a  private,  retired,  and  ftudious  life. 
Not  long  before  his  death,  he  publiihed  his  treatife,  en¬ 
titled  The  Religion  of  Nature  Delineated  ;  a  work  for 
which  fo  great  a  demand  was  made,  that  more  than 
10,000  were  fold  in  a  very  few  years.  He  had  fcarcely 
completed  the  publication  of  it,  when  he  unfortunately 
broke  an  arm  ;  and  this  adding  ftrength  to  ditlempers 
that  had  been  growing  upon  him  for  fome  time,  accele¬ 
rated  his  death  \  which  happened  upon  the  29th  of 
OClober  1724.  He  was  a  tender,  humane,  and  in  all 
refpe&s  worthy  man  *,  but  is  reprefented  to  have  had 
fomething  of  the  irafcible  in  his  conftitution  and  tem¬ 
perament.  His  Religion  of  Nature  Delineated  expofed 
him  to  fome  cenfure,  as  if  he  had  put  a  flight  upon 
Chriftianity,  by  laying  fo  much  flrefs,  as  he  does  in  this 
work,  upon  the  obligations  of  truth,  reafon,  and  virtue  ; 
and  by  making  no  mention  of  revealed  religion.  But 
this  cenfure  mu  ft  have  been  the  offspring  of  ignorance 
or  envy,  fince  it  appears  from  the  introduction  to  his 
work,  that  he  intended  to  treat  of  revealed  religion  in  a 
fecond  part,  which  he  lived  not  to  finifh. 

WOLSEY,  Thomas,  a  famous  cardinal  and  arch- 
bifhop  of  York,  is  faid  to  have  been  the  fon  of  a  butcher 
at  Ipfwich.  He  ftudied  at  Magdalen  college,  Oxford, 
where  he  became  acquainted  with  the  learned  Erafmusj 
and  in  the  year  1500  became  reCtor  of  Lymington  in 
Somerfetfhire :  he  was  afterwards  made  chaplain  to 
King  Henry  VIII.  and  obtained  feveral  preferments. 
Having  gradually  acquired  an  entire  afcendency  over 
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the  mind  of  Henry  VIII.  he  fucceftively  obtained  fe-  Wolfey 
veral  bifhoprics,  and  at  length  was  made  archbifhop  of  Jl 
York,  lord  high-chancellor  of  England,  and  prime  mi- 1 
nifter  ;  and  was  for  feveral  years  the  arbiter  of  Europe. 

Pope  Leo.  X.  created  him  cardinal  in  1515,  and  made 
him  legate  a  latere ;  and  the  emperor  Charles  V.  and 
the  French  king  Francis  I.  loaded  him  with  favours,  in 
order  to  gain  him  over  to  their  intereft  ;  but  after  ha¬ 
ving  firft  Tided  with  the  emperor,  he  deferted  him  to 
efpoufe  the  intereft  of  France.  As  his  revenues  were 
immenfe,  his  pride  and  oftentation  were  carried  to  the 
greateft  height.  He  had  500  fervants  ;  among  whom 
were  9  or  10  lords,  15  knights,  and  40  efquires.  His 
ambition  to  be  pope,  his  pride,  his  exactions,  and  his 
political  delay  of  Henry’s  divorce,  occafioned  his  dis¬ 
grace.  In  the  earlier  part  of  his  life  he  feems  to  have 
been  licentious  in  his  manners  5  it  was  reported,  that 
foon  after  his  preferment  to  the  living  of  Lymington  in 
Somerfetfliire,  he  was  put  into  the  flocks  by  Sir  Amias 
Paulet,  a  neighbouring  juftice  of  the  peace,  for  getting 
drunk  and  making  a  riot  at  a  fair.  This  treatment 
Wolfey  did  not  forget  when  he  arrived  at  the  high  Ra¬ 
tion  of  lord-chancellor  of  England  ;  but  fummoned  his 
corrector  up  to  London,  and,  after  a  fevere  reprimand, 
enjoined  him  fix  years  clofe  confinement  in  the  Temple. 
-Whatever  may  have  been  his  faults,  there  can  be  no 
doubt  of  their  having  been  aggravated  both  by  the  zea¬ 
lous  reformers  and  by  the  creatures  of  Henry  VIII.  who 
was  himfelf  neither  Papift  nor  Proteftant for  there  is 
every  reafon  to  believe  that  the  cardinal  was  fincere  in 
his  religion  3  and  fincerity,  or  at  lead  confiftency,  was 
then  a  crime.  Wolfey  was  the  patron  of  learned  men  j 
a  judge  and  munificent  encourager  of  the  polite  arts  j 
and  ought  to  be  confidered  as  the  founder  of  Chrift- 
church  college,  Oxford*,  where,  as  well  as  in  other 
places,  many  remains  of  his  magnificent  ideas  in  archi¬ 
tecture  (till  exift.  He  died  in  1530. 

WOLVERENE.  See  Ursus,  Mammalia  Index • 

WOLVES  teeth,  of  a  horfe.  See  Farriery. 

WOMAN,  the  female  of  the  human  fpecies.  See 
Homo. 

WOMB,  cr  Uterus.  See  Anatomy,  N°  108. 

WOMBAT,  an  animal  lately  difeovered  in  New 
South  Wales.  See  Dasyurus,  Mammalia  Index. 

WOOD,  Anthony,  an  eminent  biographer  and  an¬ 
tiquarian,  was  the  fon  of  Thomas  Wood,  bachelor  of 
arts  and  of  the  civil  law,  and  was  born  at  Oxford  in 
1632.  He  ftudied  at  Merton  college,  and  in  1655 
took  the  degree  of  mafter  of  arts.  He  wrote,  1,  The 
Hiftory  and  Antiquities  of  the  Univerfity  of  Oxford  $ 
which  was  afterwards  tranflated  into  Latin  by  Mr  Wafc 
and  Mr  Peers,  under  the  title  of  Hijloi'ia  et  Antiquitates 
Univefjitatis  Oxonienfu,  2  vols  folio.  2.  Athena  Oxcnz- 
enfes  ;  or  an  exaCt  Account  of  all  the  Writers  and  Bi- 
fhops  who  have  had  their  Education  in  the  Univerfity 
of  Oxford,  from  the  Year  1500  to  1600,  2  vols  folio  5 
which  was  greatly  enlarged  in  a  fecond  edition  publifh- 
ed  in  1721  by  Bifhop  Tanner.  Upon  the  firft  publica¬ 
tion  of  this  work  the  author  was  attacked  by  the  uni¬ 
verfity,  in  defence  of  Edward  earl  of  Clarendon,  lord 
high  chancellor  of  England,  and  chancellor  of  the  uni¬ 
verfity,  and  was  likewife  animadverted  upon  by  Bifliop 
Burnet ;  upon  which  he  publifhed  a  Vindication  of  the 
Hiftoriographer  of  the  Univerfity  of  Oxford.  He  died 
at  Oxford  in  1695. 
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WOOD,  a  fub fiance  whereof  the  trunks  and  branches 
J  of  trees  confifts.  It  is  compoled  of  a  number  of  con* 
centric  circles  or  zones,  one  of  which  is  formed  every 
year  ;  confequently  their  number  coirefpouds  to  the  age 
of  the  tree.  Thefe  zones  vary  in  thicknefs  according^ 
to  the  degree  of  vegetation  that  took  place  the  year  ot 
their  formation.  They  are  alfo  of  different  degrees  of 
thicknefs  in  different  parts,  that  part  of  the  tree  which 
is  mod  expofed  to  the  fun  and  beft  fheltered  growing 
fafteft ;  hence  in  this  country  that  part  of  the  zone 
which  looked  towards  the  fouth  while  the  tree  was  grow¬ 
ing  is  generally  thickeft.  The  innermoft  circle  or  zone 
is  the  one  which  was  firffc  formed,  the  outermoft  w>a$ 
formed  the  year  before  the  tree  was  cut  down.  Thefe 
zones  are  at  firft  very  foft  and  tender,  and  harden  by  de¬ 
grees  as  the  tree  becomes  older  :  this  is  the  reafon  that 
the  middle  of  a  tree  is  fo  often  much  better  wood  than 
the  outffde  of  it. 

The  proper  ligneous  part  of  the  wrood  confifts  of 
longitudinal  fibres,  difpoled  in  fafciculi,  and  poffeffed  of 
confiderable  hardnefs.  It  is  this  longitudinal  direction 
of  the  fibres  that  renders  it  fo  much  eafier  to  cleave  wood 
lengthwife,  than  acrofs  the  tree,  or  in  any  other  dire£lion. 
See  Plant  and  Vegetable  Physiology. 

For  an  account  of  the  ingredients  which  enter  into 
the  compofition  of  wood,  fee  Chemistry  Index . 

For  the  Method  of  Staining  or  Dyeing  Wood  fee 
Turning. 

For  more  complete  information  concerning  wood,  fee 
alfo  Tree,  and  STBENGTH  of  Materials . 

FoJJH  WOOD .  Foffil  wood,  or  whole  trees,  or  parts  of 
them,  are  very  frequently  found  buried  in  the  earth,  and 
that  in  different  ftrata ;  fometimes  in  ffone,  but  more 
ufually  in  earth  ;  and  fometimes  in  fmall  pieces  loofe 
among  the  grave).  Thefe,  according  to  the  time  they 
have  lain  in  the  earth,  or  the  matter  they  have  lain  a- 
mong,  are  found  differently  altered  from  their  original 
(late  ;  fome  of  them  having  fuffered  very  little  change  ; 
and  others  being  fo  highly  impregnated  with  cvy- 
ftalline,  fparry,  pyritical,  or  other  extraneous  matter, 
as  to  appear  mere  mafles  of  ffone,  or  lumps  of  the 
common  matter  of  the  pyrites,  &c.  of  the  dimenfionsr 
and,  more  or  lefs,  of  the  internal  figure,  of  the  ve¬ 
getable  bodies  into  the  pores  of  which  they  have  made 
their  way. 

The  foffil  woods  have  been  arranged  by  Dr  Hill  into 
three  kinds:  I.  The  lefs  altered  ;  2.  The  pyritical  ;  and, 
3.  The  petrified. 

Of  the  trees,  or  parts  of  them,  lefs  altered  from  their 
original  ftate,  the  greateft  ffore  is  found  in  digging  to 
fmall  depths  in  bogs,  and  among  what  is  called  peal  or 
turf  earthy  a  fuffance  ufed  in  many  parts  of  the  kingdom 
for  fuel.  In  digging  among  this,  ufually  very  near  the 
furface,  immenfe  quantities  of  vegetable  matter  of  various 
kinds  are  found  buried  ;  in  fome  places  there  are  whole 
trees  feavee  altered,  except  in  colour ;  the  oaks  in  parti¬ 
cular  being  ufually  turned  to  a  jetty  black  ;  the  pines 
and  firs,  which  are  alfo  very  frequent,  are  lefs  altered, 
and  are  as  inflammable  as  ever,  and  often  contain  be¬ 
tween  the  bark  and  wood  a  black  refin.  Large  parts 
of  trees  have  alfo  been  not  unfrequently  met  with  unal¬ 
tered  in  beds  of  another  kind,  and  at  much  greater 
depths,  as  in  ftrata  of  clay  and  loam,  among  gravel,  and 
fometimes  even  in  folid  ffone. 

Eefides  thefe  harder  parts  g£  trees,  there  are  frequently 


found  alfo  in  the  peat  earth  vaft  quantities  of  the  leaves 
and  fruit  and  catkins  of  the  hazel  and  fimilar  trees : 
thefe  are  ufually  mixed  with  fedge  and  roots  of  grafs, 
and  are  fcarce  at  all  altered  from  their  ufual  texture. 
The  moft  common  of  thefe  are  hazel-nuts  ;  but  there  are 
frequently  found  alfo  the  twigs  and  leaves  of  the  white 
poplar  y  and  a  little  deeper  ufually  there  lies  a  cracked 
and  {battered  wood,  the  crevices  of  which  are  full  of  a 
bituminous  black  matter  :  and  among  this  the  ftones  of 
plums  and  other  ffone-fruits  are  fometimes  found,  but 
more  rarely. 

In  this  ftate  the  fruits  and  larger  parts  of  trees  are  ufu¬ 
ally  found  :  what  we  find  of  them  more  altered,  are 
fometimes  large  and  long,  fometimes  fmaller  and  fhortcr 
branches  of  trees  ;  fometimes  fmall  fragments  of  branches, 
and  more  frequently  fmall  fhapelefs  pieces  of  wood.  The 
larger  and  longer  branches  are  ufually  found  bedded  in 
the  ftrata  of  ffone,  and  are  more  or  lefs  altered  into  the 
nature  of  the  ftratum  they  lie  in.  The  fhorter  and  fmaller 
branches  are  found  in  vaft  variety  in  the  ftrata  of  blue 
clay  ufed  for  making  tiles  in  the  neighbourhood  of  Lon¬ 
don.  Thefe  are  prodigioufiy  plentiful  in  all  the  clay- 
pits  of  this  kind,  and  ufually  carry  the  whole  external 
refemblance  of  what  they  once  were,  but  nothing  of  the 
inner  ftrufture  ;  their  pores  being  wholly  filled,  and  un- 
diftinguifhably  clofed,  by  the  matter  of  the  common  py¬ 
rites,  fo  as  to  appear  mere  fimple  mafles  of  that  matter. 
Thefe  fall  to  pieces  on  being  long  expofed  to  moifture  ; 
and  are  fo  impregnated  with  vitriol  that  they  are  what 
is  principally  ufed  for  making  the  green  vitriol  or  cop. 
peras  at  Deptford  and  other  places. 

The  irregular  mafles  or  fragments  of  petrified  wood 
are  principally  of  oak,  and  are  moft  ufually  found  among 
gravel;  though  fometimes  in  other  ftrata.  Thefe  are 
varioufly  altered  by  the  infinuation  of  cryftalline  and 
ftony  particles  ;  and  make  a  very  beautiful  figure  when 
cut  and  polifhed,  as  they  ufually  keep  the  regular  grain 
of  the  wood,  and  fhow  exa&ly  the  feveral  circles  which 
mark  the  different  years  growth.  Thefe,  according  to 
the  different  matter  which  has  filled  their  pores,  aflume 
various  colours,  and  the  appearance  of  the  various  fofflls 
that  have  impregnated  them  ;  fome  are  perfectly  whiter 
and  but  moderately  hard  ;  others  oi  a  brovvnilh  black, 
or  perfe&ly  black,  and  much  harder  ;  others  of  a  red- 
difh  black,  others  yellowifti,  and  others  grayifb,  and  fome 
of  a  ferruginous  colour.  They  are  of  different  weights 
alfo  and  hardnefies,  according  to  the  nature  and  quanti¬ 
ty  of  the  ftoney  particles  they  contain  :  of  thefe  fome 
pieces  have  been  found  with  every  pore  filled-  with  pure 
pellucid  cryftal ;  and  others  in  large  mafles,  part  of 
which  is  wholly  petrified  and  feems  mere  ft  one,  while 
the  reft  is  crumbly  and  is  unaltered  wood.  That  this 
alteration  is  made  in  wood,  even  at  this  time,  is  alfo 
abundantly  proved  by  the  inftances  of  wood  being  put  in¬ 
to  the  hollows  of  mines,  as  props  and  fupports  to  the  roofs, 
which  is  found  after  a  number  of  years  as  truly  petrified 
as  that  which  is  dug  up  from  the  natural  ftrata  of  the 
earth.  In  the  pieces  of  petrified  wood  found  in  Germa¬ 
ny,  there  are  frequently  veins  of  fpar  or  of  pure  cryftal, 
fometimes  of  earthy  fubftances,  and  often  of  the  matter  of 
the  common  pebbles  :  thefe  fragments  of  wood  fometimes 
have  the  appearance  of  parts  of  the  branches  of  trees  in 
their  natural  ftate,  but  more  frequently  they  refemble 
pieces  of  broken  boards ;  thefe  are  ufually  capable  of  a 
high  and  elegant  poliflu 
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j;  ,  Many  fubftances,  it  is  certain,  have  been  preferved  in 
the  cabinets  of  collectors,  under  the  title  of petrified  wood, 
which  have  very  little  right  to  that  name.  But  where 
the  whole  outer  figure  of  the  wood,  the  exad  lineaments 
of  the  bark,  or  the  fibrous  and  fiftular  texture  of  the 
ftrine,  and  the  vefliges  of  the  utriculi  and  trachea;  or  air- 
veflels,  are  yet  remaining,  and  the  feveral  circles  yet  vi- 
fibJe  which  denoted  the  feveral  years  growth  of  the  tree, 
none  can  deny  thefe  fubflances  to  be  real  foffil  wood! 
See  PETRIFACTION. 

Dr  Parry  of  Bath  has  recently  invc-ftigated  the  caufes 
of  the  decay  of  wood,  and  the  means  of  preventing  it. 
For  this  purpofe  he  recommends  the  application  of  a  pre¬ 
paration  of  the  refinous  kind,  mixed  with  a  certain  por¬ 
tion  of  bees-wax.  The  proportion  of  the  ingredients 
and  tjie  mode  of  mixing  them  are  as  follows :  Take  12 
ounces  of  rofin  and  8  ounces  of  roll  brimftone,  each 
coarfely  powdered,  and  3  gallons  of  train  oil  5  heat  them 
Howly,  gradually  adding  4  ounces  of  bees-wax,  cut  into 
fmall  bits.  Frequently  ftir  the  liquor,  which,  as 
foon  as  the  folid  ingredients  are  diffolved,  will  be  fit  for 
life.  It  is  recommended  to  drefs  every  part  of  the  wood¬ 
work  with  this  compofition  twice  over  before  the  parts 
are  put  together,  and  once  afterwards  ;  and  a  higher 
Hate  of  prefervation  is  promifed  from  its  ufe  than  has 
yet  been  attained.  It  (hould  be  obferved,  that  in  pre¬ 
paring  this  varnifh,  it  is  advifable,  in  order  to  prevent 
accidents,  to  ufe  an  earthen  veflfel,  and  to  make  the  fire 
in  the  open  air. 

Wood  (fytva),  in  Ancient  Geography ,  a  multitude  of 

\  trees  extended  over  a  large  continued  trad  of  land,  and 
propagated  without  culture.  The  generality  of  woods 
only  confifi  of  trees  of  one  kind.— The  ancient  Saxons 
had  fuch  a  veneration  for  woods,  that  they  made  them 
fan£Iuaries. — It  is  ordained,  that  none  (hall  deftroy  any 
tvood,  by  turning  it  into  tillage  or  pafture,  &c.  where 
there  are  two  acres  or  more  in  quantity,  on  pain  of  for¬ 
feiting  40s.  an  acre,  by  35  Henry  VIII.  c.  17.  All 
woods  that  are  felled  at  14  years  growth,  are  to  be 
preferved  from  definition  for  eight  years ;  and  no  cat¬ 
tle  put  into  the  ground  till  five  years  after  the  felling 
thereof,  & c.  13  Eliz.  c.  25*  The  burning  of  woods 
or  underwood  is  declared  to  be  felony ;  alfo  thofe 
perfons  that  malicioufly  cut  or  fpoil  timber-trees,  or 
any  fruit-trees,  &c.  fiiall  be  fent  to  the  houfe  of  cor¬ 
rection,  there  to  be  kept  three  months,  and  wliipt  once 
a  month. 

Wood,  Engraving  on ,  is  commonly  executed  on  box ; 
and  in  many  cafes,  engravings  of  this  kind  areufed  with 
advantage  inftead  of  copperplates.  The  art  of  cutting 
or  engraving  on  wood  is  of  very  high  antiquity;  for 
Chinefe  printing  is  a  fpecimen  of  it.  Even  in  Europe, 
if  credit  be  due  to  Papillon,  this  art  was  pra&ifed  at  a’ 
very  remote  period  ;  for  he  mentions  eight  engravings 
on  ivood,  entitled,  “  A  reprefentation  of  the  warlike 
aaions  of  the  great  and  magnanimous  Macedonian  king, 
the  bold  and  valiant  Alexander  ;  dedicated,  prefented, 
and  humbly  offered,  to  the  moft  holy  father,  Pope  Ho- 
norius  IV.  by  us  Alexander  Alberic  Cunio  Chevalier, 
and  Ilabella  Cunio,  &c.”  This  anecdote,  if  true,  car¬ 
ries  the  art  of  cutting  in  wood  back  to  1284  or  1285  ; 
for  Honorius  occupied  the  papal  throne  only  during 
thefe  two  years.  But  this  is  not  the  remote!!  period  to 
which  fome  have  carried  the  art  in  Europe  ;  for  the  ufe 
of  feals  or  fignets  being  of  very  high  antiquity,  they 
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imagine  that  the  invention  of  wood-cuts  muff  be  coeval  Wood/ 
with  them.  The  fuppofition  is  certainly  plaufible,  but 
it  is  not  fupported  by  proof.  The  earlieft  impreflion  of 
a  wooden-ent,  of  which  there  is  any^certain  account,  is. 
that  of  St  Chrifiopher  carrying  an  infant  Jefus  through 
the  fea,  in  which  a  hermit  is  feen  holding  up  a  lanthorn 
to  (hew  him  the  way  ;  and  a  peafant,  with  a  fack  on 
his  back,  climbing  a  hill,  is  exhibited  in  the  back 
ground.  The  date  of  this  impreflion  is  1423.  In  the 
year  1430  was  printed  at  Haerlem,  “  The  hiffory  of  St 
!ohn  the  evangelift  and  his  revelation,  reprefented  in  48 
figures  in  wood,  by  Lowrent  Janfon  Coffer ;”  and,  in 
I43^>  Jorg  Schappf  of  Augfburg  cut  in  wood  the  hi¬ 
ffory  of  the  Apocalypfe,  and  what  was  called  The  poor 
man's  bib/e, 

A  folio  chronicle,  publifhed  1493  by  Schedal,  was 
adorned  with  a  great  number  of  wooden-cuts  by  Wil¬ 
liam  Plydenwurff  and  Michael  Wolgemut,  whofe  en¬ 
gravings  were  greatly  fupeiior  to  any  thing  of  the  kind 
which  had  appeared  before  them.  The  latter  was  the' 
preceptor  of  Albert  Durer,  whofe  admirable  perform¬ 
ances  in  this  department  of  art  are  juffly  held  in  the 
higheff  effeem  even  at  the  prefen t  day. 

About  this  period  it  became  the  pra&ice  of  almoff 
all  the  German  engravers  on  copper  to  engrave  likewife 
on  wood  ;  and  many  of  their  wood  cuts  furpafs  in  beauty 
the  impreffions  of  their  copperplates.  Such  are  the 
wood-cuts  of  Albert  Aldtorfer,  Hifbel  Pen,  Virgil 
Soles,  Lucas  Van  Cranach,  and  Lucas  Van  Leyden, 
the  friend  and  imitator  of  Albert  Durer,  with  feveral 
others. 

The  Germans  carried  this  art  to  a  great  degree  of 
perfe&ion.  Hans  or  John  Holbein,  who  flourifhed  in 
1500,  engraved  the  Dance  of  Death ,  in  a  feries  of 
wooden-cuts,  which,  for  the  freedom  and  delicacy  of 
execution,  have  fcarcely  been  equalled,  and  never  fur- 
paffed.  Italy,  France,  and  Holland,  have  produced 
capital  artifls  of  this  kind.  Joan.  Tornaefium  printed  a 
bible  at  Leyden,  in  1554,  wooden-cuts  of  excel¬ 
lent  workmanfhip.  Chrifiopher  Jegher  of  Antwerp, 
from  his  eminence  in  the  art,  was  employed  by  Rubens 
to  work  under  his  infpe&ion,  and  he  executed  feveral 
pieces  which  are  held  in  much  effimation  ;  they  are  par¬ 
ticularly  diftinguiftied  for  boldnefs  and  fpirit. 

The  next  attempt  at  improvement  in  this  art  was  by 
Hugo  da  Carpi,  to  whom  is  attributed  the  invention  of 
the  chiaro  feuro.  Carpi  was  an  Italian,  and  of  the  16th 
century  ;  but  the  Germans  claim  the  invention  alfo,  and 
produce  in  evidence  feveral  engravings  by  Mair,  a  dif- 
ciple  of  Martin  Schoen,  of  date  1499.  His  mode  of 
performing  this  was  very  fimple.  He  fir  ft  engraved  the 
fubjeCt  upon  copper,  and  finished  it  as  much  as  the  ar- 
tifts  ©f  his  time  ulually  did.  He  then  prepared  a  block 
of  wood,  upon  which  he  cut  out  the  extreme  lights,  and 
then  impreffed  it  upon  the  print ;  by  which  means  a 
faint  tint  was  added  to  all  the  reft  of  the  piece,  except¬ 
ing  only  in  thofe  parts  where  the  lights  were  meant  to 
predominate,  which  appear  on  the  fpecimens  extant  to 
be  coloured  with  white  paint.  The  drawings  for  this 
fpecies  of  engraving  were  made  on  tinted  paper  with  a 
pen,  and  the  lights  were  drawn  upon  the  paper  with 
white  paint. 

But  there  is  a  material  difference  between  the  chiaro 
feuro  of  the  old  German  mafters  and  that  of  the  Ita¬ 
lians.  Mair  and  Cranach  engraved  the  outlines  and 
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Wood,  deep  ftiadows  upon  copper.  The  impreftion  taken  in 
— v ■■ ;  this  ftate  was  tinted  over  by  means  of  a  Angle  block  of 
wood,  with  thofe  parts  hollowed  out  which  were  de- 
figned  to  be  left  white  upon  the  print.  On  the  con¬ 
trary,  the  mode  of  engraving  by  Hugo  da  Carpi  was, 
to  cut  the  outline  on  one  block  of  wood,  the  dark  Sha¬ 
dows  upon  a  fecond,  and  the  light  fhadows,  or  half- 
tint,  upon  a  third.  The  firft  being  impreffed  upon  the 
paper,  the  outlines  only  appeared:  this  block  being 
taken  away,  the  fecond  was  put  in  its  place,  and  being 
alfo  impreffed  on  the  paper,  the  dark  fhadows  were 
added  to  the  outlines ;  and  the  third  block  being  put 
in  the  fame  place  upon  the  removal  of  the  fecond,  and 
alfo  impreffed  upon  the  paper,  made  the  dim  tints, 
w'hen  the  print  was  completed.  In  fome  inftances,  the 
number  of  blocks  wTas  increafed,  but  the  operation  was 
(till  the  fame,  the  print  receiving  an  imprefTion  from 
every  block. 

In  1698,  John  Baptifl  Michel  Papillon  pra&ifed  en¬ 
graving  on  wood  with  much  fuccefs,  particularly  in  or¬ 
namental  foliage  and  flowers,  fhells,  &;c.  In  the  opi¬ 
nion,  however,  of  fome  of  the  moft  eminent  artifts,  his 
performances  are  ftiff  and  cramped.  From  that  period 
the  art  of  engraving  on  wood  gradually  degenerated, 
and  may  be  faid  to  have  been  wholly  loft,  when  it  was 
lately  re-invented  by  Mr  Bewick  of  Newcaftle.  This 
eminent  artift  was  apprentice  to  Mr  Bielby,  a  refpec- 
table  engraver  on  metal.  Mr  Bielby,  who  was  accuf- 
tomed  to  employ  his  apprentices  in  engraving  on  wood, 
was  much  gratified  with  the  performance  of  Thomas 
Bewick,  and  therefore  advifed  him  to  profecute  engra¬ 
ving  in  that  line.  The  advice  was  followed  j  and  young 
Bewick  inventing  tools,  even  making  them  with  his 
own  hands,  and  fawing  the  wood  on  which  he  was  to 
work  into  the  requifite  thicknefs,  proceeded  to  improve 
upon  his  own  difeoveries,  without  afliftance  or  inftruc- 
tion  of  any  kind.  When  his  apprenticefhip  expired,  he 
went  to  London,  where  the  obfeure  wood-engravers  of 
the  time  wifhed  to  avail  themfelves  of  his  abilities,  while 
they  wTere  determined  to  give  him  no  infight  into  their 
art.  During  his  apprenticefhip,  he  received  from  the 
Society  for  the  Encouragement  of  Arts,  &.c.  a  premium 
of  confiderable  value  for  the  beft  engraving  in  wood. 
The  cut  which  obtained  the  premium  wTas  one  of  a  feries 
for  an  edition  of  Gay’s  Fables.  Having  remained  fome 
years  in  London,  he  returned  to  Newcaftle,  and  entered 
into  copartnerfhip  with  his  old  mafter ;  and  eftablifhed 
his  reputation  as  an  artift  by  the  publication  of  his  ad¬ 
mirable  Hiftory  of  Quadrupeds.  This  was  followed  by 
his  Hiftory  of  Birds,  in  2  vols.  The  greater  part  of  the 
volume  on  Quadrupeds,  and  the  whole  of  the  firft  volume 
of  the  work  on  Birds,  was  compofed  by  Mr  Bielby. 

John  Bewick,  brother  to  Thomas,  learned  the  art 
of  him,  and  pra&ifed  it  for  feveral  years  in  London  with 
great  applaufe.  His  abilities,  however,  though  refpe<ft> 
able,  were  not,  by  the  beft  judges,  deemed  fo  brilliant 
as  his  brother’s }  and  owing  to  bad  health,  and  the  na¬ 
ture  of  his  connexion  with  the  bookfellers  and  others, 
he  Teems  not  to  have  advanced  the  art  beyond  the  ftage 
at  which  he  received  it.  He  died,  fome  years  ago,  at 
Newcaftle. 

Mr  Neibit,  who  executed  the  admirable  cuts  from 
defigns  by  Thornton,  for  an  edition  of  Hudibras,  as 
tvell  as  the  cuts  for  editions  of  Shakefpeare  and  Thom- 
ibn’s  Seafons,  and  Mr  Anderfon,  whofe  beautiful  cuts 
Vo l.  XX.  Part  II. 


adorn  the  poem  entitled  Grove  Hi/ /,  have  been  the  moft  Wood, 
fuccefsful  of  Thomas  Bewick’s  pupils,  who  have  appear- 
ed  before  the  public  as  artifts.  It  appears,  that  the  me¬ 
thod  pra&ifed  by  the  ancient  engravers  on  wood,  whole 
works  are  ftill  admired,  muft  have  been  different  from 
that  of  Bewick  and  his  pupils.  What  that  method  was 
feems  to  be  altogether  unknown.  Papillon,  who  writes 
the  beft  hiftory  extant  of  the  art,  gueffes  indeed  in  what 
manner  the  old  engravers  proceeded  fo  as  to  give  to 
their  works  the  fpirit  and  freedom  for  which  they  are 
famed \  but  that  his  gueffes  are  erroneous  feems  evident 
from  the  ftiffnefs  of  his  own  works.  The  principal  cha- 
ra&eriftic  in  the  mechanical  department  of  the  produc¬ 
tions  of  the  ancient  matters  is  the  crofting  of  the  black 
lines,  which  Papillon  has  attempted  with  the  greateft 
awkwardnefs,  though  it  feems  to  have  been  accompli  (li¬ 
ed  by  them  with  fo  much  eafe,  that  they  introduced  it 
at  random,  even  where  it  could  add  nothing  to  the 
beauty  of  the  piece.  In  Bewick’s  method  of  working, 
this  crofs  hatching  is  fo  difficult  and  unnatural,  that  it 
may  be  confidered  as  impra&icable.  Mr  Neibit  has  in¬ 
deed  introduced  fomething  of  it  into  two  or  three  of  his 
pieces  5  but  fo  great  was  the  labour,  and  fo  little  the 
advantage  of  this  improvement,  if  fuch  it  can  be  called, 
that  probably  it  will  not  be  attempted  again. 

The  engravers  of  Bewick’s  fchool  woik  on  the  end 
of  the  wrood,  which  is  cut  acrofs  the  trunk  of  the  tree, 
in  pieces  of  the  proper  thicknefs.  As  wood-cuts  are 
generally  employed  in  the  printer’s  prefs  amidft  a  form 
of  types,  this  thicknefs  muft  be  regulated  by  the  height 
of  the  types  wfith  which  they  are  to  be  ufed.  The  tools 
employed  are  nearly  the  fame  with  thofe  ufed  in  copper¬ 
plate  engraving,  being  only  a  little  more  deep,  or  lo¬ 
zenge,  as  engravers  call  it.  They  muft  have  points  of 
various  degrees  of  finenefs  for  the  different  purpofes  to 
which  they  are  applied,  fome  of  them  being  fo  much 
rounded  off  at  the  bottom  as  to  approach  to  the  nature 
of  a  goodge,  whilft  others  are  in  fa<ft  little  chiffels  of 
various  fizes.  Thcfe  chiffels  and  goodges,  to  which 
every  artift  gives  the  fhape  which  he  deems  moft  con¬ 
venient,  are  held  in  the  hand  in  a  manner  fome  what 
different  from  the  tool  of  the  engraver  on  copper,  it  be¬ 
ing  neceffary  to  have  the  powder  of  lifting  the  chips  up¬ 
wards  with  eafe.  To  attempt  a  defeription  of  this  in 
writing  would  be  in  vain  $  but  it  is  eafily  acquired,  wTe 
are  told,  by  pra&ice. 

The  pupils  of  the  fchool  of  Bewick  confider  it  as 
quite  improper  to  fpeak  of  his  invention  as  a  revival  of 
the  ancient  art.  Some  old  prints,  it  is  true,  have  the 
appearance  of  being  executed  in  the  fame  way  with  his ; 
but  others  have  certainly  been  done  by  a  method  very 
different.  It  is  therefore  not  fair  to  appreciate  the  pre- 
fent  art  by  what  has  been  done,  but  by  what  may  be 
done  ;  and  that  remains  yet  to  be  fliewn.  The  art  is 
in  its  infancy  ;  and  thofe  who  are  difpofed  to  com¬ 
pare  it  with  the  art  of  engraving  on  copper,  ought  to 
look  back  to  the  period  wThen  copperplate  engraving 
was  of  as  recent  invention  as  Bewick’s  method  of  en¬ 
graving  on  wood.  Marc  Antonio,  who  engraved  un¬ 
der  the  dire&ion  of  the  great  painter  Raphael,  thought 
it  no  mean  proof  of  his  proficiency  in  his  art,  that  he 
was  able  to  imitate  on  copperplates  the  wood-cuts  of 
Albert  Durer  ;  and  Papillon  is  highly  indignant  that 
there  ffiould  have  been  perfons  fo  very  blind  as  to  mif- 
take  the  copies  for  the  originals.  If  copper  has  its  ad- 
5  A  vantage^ 
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vantages  over  wood  in  point  of  delicacy  and  minute- 
~  nets,  wood  has,  in  its  turn,  advantages  not  inferior  in 
regard  to  drength  and  richnefs.  Thofe  piints  which 
were  executed  under  the  aufpices  of  Titian  and  Ru¬ 
bens,  will  always  remain  a  monument  of  the  fpirit  and 
vigour  natural  to  wood-engraving  ^  and  if  there  be  not 
found  in  them  all  the  attention  to  chiaro  fcuro,  which 
the  prefen t  age  demands,  it  mud  not  be  attributed  ei¬ 
ther  to  defeat  in  the  art,  or  to  want  of  abilities  in  the 
artids,  but  to  the  tafle  of  the  times  when  chiaro  fcuro 
was  little  underftood.  It  remains  for  fome  enterpiifing 
artiil  to  (hew  that  the  vigour  of  the  ancient  art  may  be 
attained  by  the  prefent  one,  and  at  the  fame  time  to 
add  to  that  vigour  thofe  gradations  of  (hade  which  are 
fo  much  admired  in  good  copperplates.  As  there  feems 
to  be  a  more  perfeft,  or  at  leaf!  a  more  pleafant  black 
produced  by  wood  than  by  copperplate  printing,  and 
certainly  a  more  perfect  white  (a),  who  will  fay  that 
any  intermediate  fhade  whatever  may  not  be  produced 
by  wood-cuts  ?  To  attempt  this  on  a  (mall  fcale  would 
indeed  be  vain,  becaufe  the  flighted  variation,  produced 
by  a  little  more  or  lefs  ink,  or  #  harder  preffure  in 
printing,  bears  fuch  a  proportion  to  a  very  fhort  line,  as 
mufl  necefErily  render  the  attempt  abortive. 

.  Wood-engraving,  therefore,  muft  always  appear  to 
dlfadvantage  while  it  is  confined  to  fmall  fubje&s,  and 
will  never  reach  its  Ration  as  a  fine  art ,  till  thofe  who 
are  engaged  in  its  cultivation  improve  upon  the  difeo- 
yeries  of  one  another,  and  apply  to  fufejefls  to  which  it 
is  properly  adapted.  As  an  economical  art  for  illudrat- 
ing  mechanics,  various  branches  of  natural  hifiory,  and 
other  fubje£t$  of  fcience,  it  is  too  little  employed  even 
in  its  preient  date. 

.  The  works  of  Bewick  and  his  pupils,  which  have 
hitherto  been  publifhed,  are  not  numerous.  Befides  his 
quadrupeds  and  birds,  the  Hudibras,  and  the  cuts  for 
fome  editions  of  Shakefpeare  and  Thomfon’s  Seafons, 
by  Nefbit,  and  the  Grove  Hill  by  Anderfon,  al¬ 
ready  noticed,  there  are  alfo  fome  others  of  lefs  note. _ 

Goldfmilh’s  Traveller  and  Deferted  Village  with  elegant 
plates,  are  all  executed  by  Thomas  Bewick,  except  one 
or  two  which  were  executed  by  John  \  Somerville’s 
Chace  by  the  fame  artids,  executed  in  a  dyle  of  ele¬ 
gance  which  perhaps  has  never  been  furpaffed  ;  a  View 
of  St  Nicholas’s  Church,  Newcadle,  15  inches  long,  by 
Mr  Nefbit,  who  received  for  it  a  filver  medal  from  the 
Society  for  the  Encouragement  of  Arts. 

Wood,  Rotten,  Illumination  of.  This  is  a  fubjeft 
which  has  often  been  difeuffed  by  naturalids.  Spallan¬ 
zani  maintained,  that  there  is  a  perfect  analogy  between 
the  illumination  of  rotten  wood,  and  artificial  phof¬ 
phorus  5  and  he  imagines,  that  in  the  putrid  fermenta¬ 
tion,  the  hydrogen  and  the  carbone  of  the  wood  come 
more  eafily  in  contadl  with  the  oxygen  of  the  atmo- 
fphere,  by  which  combination  a  flow  combudion,  and 
the  illumination  of  the  wood,  is  produced  5  and  he 
thinks  that  this  procefs  cannot  proceed  in  the  irrefpira- 
ble  kinds  of  gafes.  Rotten  wood  alfo,  in  which  the  ne¬ 
ceffary  quantity  of  hydrogen  and  carbone  is  not  at  the 
fame  time  difengaged,  does  not  obtain  the  property  of 
filuminating.  Mr  Corradori,  however,  obje&s  to  this 
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theory,  that  the  flow  combudion  does  not  take  place  ac¬ 
cording  to  the  above  theory,  as  the  wood,  at  the  time 
when  it  begins  to  illuminate,  is  modly  deprived  ot  its 
refinous  panicles,  and  confequently  contains  but  very  ^ 
little  hydrogen  and  carbone  ;  and  it  appears  to  him 
more  probable,  that  the  more  it  lofes  of  combudible 
matter,  the  more  it  obtains  the  property  of  illuminating. 
There  is,  he  thinks,  a  very  gieat  difference  between 
this  natural  and  the  artificial  phofphorus.  Mr  Hum¬ 
boldt  concludes,  from  his  experiments,  that  the  illumi¬ 
nation  of  rotten  wTood  takes  place  only  when  it  gets  into 
contaft  with  oxygen  }  and  when  it  has  loti  the  property 
of  emitting  light  in  irrtfpirable  gafes,  it  recovers  it 
again  by  expofing  it  to  oxygen  gas.  Dr  Gartner,  how¬ 
ever,  is  of  opinion,  that,  according  to  his  experiments,, 
a  certain  degree  of  humidity  is  always  requifite,  and  he 
thinks  that  oxygen  gas  is  not  quite  neceffary  though  the 
illumination  be  increafed  by  it.  This  phenomenon, 
however,  being  fo  very  different  from  all  known  pro¬ 
cess  of  combudion,  where  light  is  difengaged,  Be 
Gartner  afksy  whether  it  be  not  more  agreeing  with  the 
animal  procefs  of  refpiration,  than  with  a  true  combuftion, 
or  whether  the  illumination  of  the  wood  be  produced 
by  phofphorus  and  carbone  in  a  proportion  hitherto  un¬ 
known.  Dr  Gartner  is,  on  the  whole,  inclined  to 
think,  that  it  is  at  prefent  impoflible  to  give  a  fatisfac- 
tory  explanation  of  all  the  phenomena  that  occur  in  this* 
procefs.  Beckmann  has  made  numerous  experiments  on. 
the  illumination  of  rotten  wood,  in  different  gafes  and 
fluids,  in  order  to  throw  fome  light  on  the  ideas  of  the 
above  naturalids.  Ehe  refults  of  thefe  experiments  dif¬ 
fer  in  fome  points  from  what  the  experiments  of  thofe 
gentlemen  have  dievvn,  vdiich,  however,  Beckmann 
aferibes  to  the  nature  of  rotten  wood,  as  a  fubdance 
that  is  not  always  of  the  fame  kind,  and  has  not  always 
an  equal  degree  of  putrefaftion  and  humidity.  It  feems 
alfo  to  differ  materially  from  the  artificial  phofphorus  in 
the  following  particulars.  1.  It  fhines  in  oxygen  g3s  at 
a  very  low  temperature.  2.  It  emits  light  in  all  irre- 
fpirable  gafes,  at  lead  for  a  fhort  time.  3.  In  muriatic 
acid  gas  its  light  is  fuddenly  extinguifhed.  4.  It  fhines 
in  a  lefs  degree  in  air  rarefied  by  the  air-pump.  5.  Ac¬ 
cording  to  Mr  Corradori,  it  even  fhines  in  the  torriccl- 
lian  vacuum.  6.  Its  illumination  is  extinguidied  in  oxy¬ 
gen  gas,  as  well  as  in  other  kinds  of  gafes,  when  they 
are  heated.  7.  By  its  illumination  in  oxygen  gas,  car¬ 
bonic  acid  gas  is  produced.  8.  One  may  differ  tlie  rotten 
wood  to  be  extinguished  feveral  times,  one  after  an¬ 
other,  in  irrefpirable  gafes,  without  depriving  them  of 
the  property  of  making  new  pieces  of  rotten  wood  fhine 
again.  9.  Humidity  greatly  promotes  the  illumination,, 
and  even  feems  to  be  neceffary  in  producing  it.  10.  The 
rotten  wood  continues  to  diine  under  water,  oil,  and 
other  fluids,  and  in  fome  of  them  its  light  is  even  in¬ 
creafed.  All  this  feems  to  fhew,  that  the  extin&ion  of 
rotten  wood,  in  different  media,  does  not  immediately 
depend  on  a  want  of  oxygen,  but  rather  on  a  particular 
change,  to  which  the  wood  itfelf  has  been  expofed. 
Woon-Coch.  See  Scolopax,  Ornithology  Index . 
WoOD-Goat.  See  Capra,  Mammalia  Index, 
WOOB-Loufie,  See  Oniscus,  Entomology  Index, 

Wood - 


Weed 

,il 

\\  oed- 
loufe. 


(a)  The  parts  of  the  print  intended  to  be  white  are  not  even  touched  by  the  wood  block* 
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VvrQod-  JVbO D-Pecher.  See  Pic.us,  ORNITHOLOGY  Index . 

pecker  WOODMOTE.  See  FOREST  Courts. 

Wool  WOODSTOCK,  a  town  of  Oxfordihire,  in  England, 
— t —  )  pleafantly  feated  on  a  riling  ground,  and  on  a  rivulet }  a 
well  compared  borough-town,  and  fends  two  members 
to  parliament  ;  but  is  chiefly  noted  for  Blenheim  houfe, 
a  fine  palace,  built  in  memory  of  the  viftory  obtained 
by  the  duke  of  Marlborough  over  the  French  and  Bava¬ 
rians  in  Auguft  1704.  It  was  eredled  at  the  public 
expence,  and  is  one  of  the  nobleft  feats  in  Europe.  One 
of  the  p adages  to  it  is  over  a  bridge  with  one  arch,  190 
feet  in  diameter,  refembling  the  Rialto  at  Venice.  The 
gardens  take  up  100  acres  of  ground  }  and  the  offices, 
which  are  very  grand,  have  room  enough  to  accommo¬ 
date  300  people.  The  apartments  of  the  palace  are 
magnificently  furniffied  ;  and  the  ftaircafes,  ftatues,  paint¬ 
ings,  and  tapeftry,  furprifingly  fine.  The  town  is  about 
half  a  mile  from  the  palace,  having  feveral  good  inns ; 
and  a  manufacture  of  Reel  chains  for  watches,  and  ex¬ 
cellent  gloves.  A  Reel  chain  has  been  made  at  this 
place  which  fold  for  1 70I. — The  population  is  eftimated 
at  1300  perfuns.  It  is  eight  miles  north  of  Oxford, 
and  60  weft-north-weft  of  London.  W.  Long.  1.  15. 
N.  Lat.  51.  52. 

WOODWARD,  Dr  John,  was  born  in  1665,  and 
educated  at  a  country  fchool,  where  he  learned  the  La¬ 
tin  and  Greek  languages,  and  was  afterwards  fent  to 
London,  where  he  is  Laid  to  have  been  put  apprentice  to 
a  linen-draper.  He  was  not  long  in  that  Ration,  till  he 
became  acquainted  with  Dr  Peter  Barwick,  an  eminent 
phyfician,  who  took  him  under  his  tuition  and  into  his 
family.  Here  he  profecuted  with  great  vigour  and  fuc- 
cefs  the  ftudy  of  philofophy,  anatomy,  and  phyfic.  In 
1692,  Dr  Stillingfieet  quitting  the  place  of  profeflbr  of 
phyfic  in  Grelham  college,  our  author  was  chofen  to 
fucceed  him,  and  the  year  following  wasele&ed  F.  R.  S. 
In  1695  he  obtained  the  degree  of  M.  D.  by  patent 
from  Archbiffiop  Tennifon  ;  and  the  fame  year  he  pu- 
bliffied  his  Effay  towards  a  Natural  Hiftory  of  the  Earth. 
He  aftenvards  wrote  many  other  pieces,  which  have 
been  well  received  by  the  learned  world.  He  founded 
a  le&ure  in  the  univerfity  of  Cambridge,  to  be  read 
there  upon  his  Effay,  See.  and  handfomely  endowed  it. 
He  died  in  1728. 

WOOF,  among  manufacturers,  the  threads  which  the 
weavers  (hoot  acrofs  with  an  inftrument  called  the  fljut- 
t/e.  See  Cloth. 

WOOKEY  or  OKET  Hole ,  a  remarkable  cavern 
two  miles  from  the  city  of  Wells  in  Somerfetlhire }  for 
an  account  of  which,  fee  the  article  Grotto. 

WOOL,  the  covering  of  {beep.  See  Ovis  and 
Sheep. 

Wool  refembles  hair  in  a  great  many  particulars*,  but 
befides  its  finenefs,  which  conftilutes  an  obvious  differ¬ 
ence,  there  are  other  particulars  which  may  ferve  alfo  to 
Bee,  vol.  diftinguifh  them  from  one  another.  Wool,  like  the  hair 
xvni.  p.  57.  of  horfes,  cattle,  and  moft  other  animals,  completes  its 
growth  in  a  year,  and  then  falls  off  as  hair  does,  and  is 
fucceed ed  by  a  frefh  crop.  It  differs  from  hair,  however, 
in  the  uniformity  of  its  growth,  and  the  regularity  of  its 
{bedding.  Every  filament  of  wool  feems  to  keep  exaft 
pace  with  another  in  the  fame  part  of  the  body  of  the 
animal  }  the  whole  crop  fprings  up  at  once  *,  the  whole 
advances  uniformly  together  *,  the  whole  loofens  from  the 
Nfkin  nearly  at  the  fame  period,  and  thus  falls  off,  if  not 


previoufly  ftiorn,  leaving  the  animal  covered  with  a  ffiort  'V/oT 
coat  of  young  wool,  which  in  its  turn  undergoes  the  fame 
regular  mutations. 

Hairs  are  commonly  of  the  fame  thicknefs  in  every 
part}  but  wool  conftantly  varies  in  thicknefs  in  differ¬ 
ent  parts,  being  generally  thicker  at  the  points  than  at 
the  roots.  That  part  of  the  fleece  of  fheep  which  grows 
during  the  winter  is  finer  than  what  grows  in  fummer. 

This  was  firft  obferved  by  Dr  Anderfon,  the  editor  of 
the  Bee,  and  publifhed  in  his  Obfervations  on  the  Means 
of  exciting  a  Spirit  of  National  hidufry . 

While  the  wool  remains  in  the  Hate  it  was  firft  ffiorn 
off  the  fheep’s  back,  and  not  forted  into  ils  different 
kinds,  it  is  called  fleece.  Each  fleece  eonfifts  of  wool 
of  divers  qualities  and  degrees  of  finenefs,  which  the 
dealers  therein  take  care  to  feparate.  The  French  and 
Englifli  ufually  feparate  each  fleece  into  three  forts,  viz. 

1.  Mother- wool,  which  is  that  of  the  back  and  neck. 

2.  The  wool  of  the  tails  and  legs.  3.  That  of  the 
breaft  and  under  the  belly.  The  Spaniards  make  the 
like  divifion  into  three  forts,  which  they  call  prime ,  fe- 
cond  and  third ;  and  for  the  greater  eafe,  mark  each 
bale  or  pack  with  a  capital  letter,  denoting  the  fort. 

If  the  triage  or  feparation  be  well  made,  in  15  bales 
there  will  be  1  2  marked  R,  that  is,  refine,  or  prime  ; 
two  marked  F,  for  fine,  or  fecond  }  and  one  S,  for 
thirds. 

The  wools  moft  efteemed  are  the  Englifh,  chiefly 
thofe  about  Leominfter,  Cotfwold,  and  the  iflc  of  Wight; 
the  Spanifh,  principally  thofe  about  Segovia  ;  and  the 
French,  about  Berry :  which  laft  are  faid  to  have  this 
peculiar  property,  that  they  will  knot  or  bind  with  any 
other  fort  ;  whereas  the  reft  will  only  knot  with  their 
own  kind. 

Among  the  ancients,  the  wools  of  Attica,  Megara, 
Laodicea,  Apulia,  and  efpecially  thofe  of  Tarentum, 

Parma,  and  Altino,  were  the  moft  valued.  Varro 
allures  us,  that  the  people  there  ufed  to  clothe  their 
fheep  with  (kins,  to  fecure  the  wool  from  being  damaged. 

Of  late  a  great  deal  of  attention  has  been  paid  to  wool 
in  this  country,  as  well  as  feveral  others.  Several  very 
fpirited  attempts  have  been  made  to  improve  it,  bv  in¬ 
troducing  fuperior  breeds  of  fheep,  and  better  methods 
of  managing  them.  For  this  purpofe  has  been  formed 
the 

Briti/h  WOOL  Society ,  an  affociation  formed  for  the 
purpofe  of  obtaining  the  belt  breeds  of  fine-woolled 
flieep,  with  a  view  of  afeertaining,  by  aflual  experi¬ 
ments,  how  far  each  fpecies  or  variety  is  calculated  for 
the  climate  of  Great  Britain  *,  the  qualities  of  their  wool 
refpe&ively  ;  the  ufes  to  which  each  kind  of  wool  could 
be  moft  profitably  employed  in  different  manufa&ures ; 
and  the  comparative  value  of  each  fpecies  of  fheep,  fo 
far  as  the  fame  can  be  determined. 

Attention  had  for  fome  time  been  paid  by  the  High¬ 
land  Society  to  a  famous  breed  of  fine  woolled  fheep  in 
STietland  ;  but  it  occurred  to  Sir  John  Sinclair  of  Ulb- 
fter,  baronet,  and  to  Dr  James  Anderfon,  well  known 
as  the  author  of  many  ufeful  publications,  that  the  im¬ 
provement  of  Britifli  wool  was  a  matter  of  too  much 
importance  to  be  entrufted  to  a  fociety  which  is  obliged 
to  devote  its  attention  to  fuch  a  variety  of  obje&s  a$ 
the  general  improvement  of  the  Highlands  of  Scotland. 

The  latter  of  thefe  gentlemen,  therefore,  in  an  Appen¬ 
dix  to  the  Report  of  the  Committee  of  the  Highland 
S  A  2  Society 
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Society  of  Scotland,  for  the  year  1790,  propofed  the 
plan  of  a  patriotic  afjociation  for  the  improvement  of  Bri- 
tifh  wool ;  and  the  former,  who  was  convener  of  the 
committee  to  whom  the  fubjeft  of  Shetland  wool  had 
been  referred,  wrote  circular  letters,  recommending  the 
plan.  The  confequence  of  which  was,  that  on  the  31ft 
of  January  1791,  feveral  noblemen  and  gentlemen  of 
the  highefi  refpe£lability  met  in  Edinburgh,  and  con- 
fiituted  themfelves  into  a  Society  for  the  Improvement  of 
Britijh  Wool Of  this  fociety  Sir  John  Sinclair  was 
elected  prefident  3  after  which,  in  an  excellent  fpeech, 
he  pointed  out  to  the  members  the  obje£ls  of  the  infii- 
tution,  the  means  by  which  thofe  objedts  could  be  at¬ 
tained,  and  the  advantages  which  would  refult  from 
their  united  labours.  This  addrefs  was  afterwards  print¬ 
ed  by  order  of  the  fociety. 

The  particular  breeds  of  (beep  to  which  the  fociety 
propofed  to  direct  its  attention,  were  fheep  for  the  hilly 
parts  of  Scotland  3  fheep  for  the  plains,  or  the  Lowland 
breed  ;  and  fheep  for  the  iflands.  They  were  to  try 
experiments  alfo  with  fheep  from  foreign  countries,  di- 
fiinguifhed  by  any  particular  property. 

The  principal  objedls  which  the  members  had  in 
view,  during  the  fir  ft  year  of  their  afibciation,  were,  1. 
To  colledl  fpecimens  of  the  befi  breeds  which  Great 
Britain  at  that  period  afforded,  in  order  to  afcertain  the 
degree  of  perfedtion  to  which  fheep  had  already  been 
brought  in  this  kingdom.  2.  To  procure  from  every 
country,  difiinguifhed  for  the  quality  of  its  fheep  and 
wool,  fpecimens  of  the  different  breeds  it  poffeffed,  in 
order  to  afcertain  how  far  the  original  breed,  or  a  mixed 
breed  from  it  and  the  native  fheep  of  the  country, 
could  thrive  in  Scotland.  3.  To  difperfe  as  much  as 
poflible  all  theft  breeds,  both  foreign  and  domeflic,  over 
the  whole  kingdom,  wherever  proper  perfons  could  be 
found  to  take  charge  of  them,  in  order  to  try  experi¬ 
ments  on  a  more  extenfive  fcale  than  the  fociety  itfelf 
could  do  3  to  fpread  information,  and  to  excite  a  fpirit 
for  the  improvement  of  fheep  and  wool  in  eve^y  part  of 
the  country. 

Sir  John  Sinclair  had  previoufly  colle&ed  a  flock, 
confifting  of  fheep  of  the  Spanifh,  Herefordfhire,  South- 
down,  Cheviot,  Lomond  hills,  and  Shetland  breeds,  and 
of  a  mixed  breed  from  thefe  different  fheep.  This  flock 
amounted  to  no  rams,  ewes,  and  lambs.  M.  d*Auben- 
ton,  in  confequence  of  a  correfpondence  with  Sir  John 
Sinclair,  fent  over  to  the  fociety  ten  rams  and  five 
ewes,  of  real  Spanifh  breed,  which  had  been  originally 
entrufted  to  his  care  by  the  late  king  of  France  :  theft, 
after  encountering  a  number  of  obflacles,  and  after  be¬ 
ing  flopped  and  threatened  to  be  flaughtered  at  the  cu- 
flomhoufe  of  Brighthelmflone  for  the  ufe  of  the  poor, 
arrived  fafe  at  Leith.  Lord  Sheffield,  at  the  fame  time, 
fent  to  the  fociety  four  rams  and  fix  ewes  of  the  South- 
dowTn  and  Spanifh  breeds.  Mr  Bifhton  of  Kilfall,  in 
Shropfliire,  prefented  them  with  three  Hereford  rams, 
reckoned  by  many  the  befl  breed  in  England  3  the  fo¬ 
ciety  at  the  fame  time  ordered  150  ewes  of  the  fame 
breed,  and  two  ewes  of  the  Long  Mountain  breed,  rec¬ 
koned  the  bell  in  Wales,  to  be  fent  along  with  them. 
They  purchased  57  rams  and  173  ewes  of  the  Cheviot 
breed,  reckoned  the  befl  in  Scotland,  for  the  hilly  parts 
of  the  country.  Lord  Daer  fent  them  20  ew*es  of  an 
excellent  breed,  which  exifted  at  Mochrum  in  Gallo¬ 
way.  The  late  earl  of  Oxford  fent  them  in  a  prefent 


three  rams  of  the  Norfolk  croffcd  by  the  Cape  of  Good  Wool. 
Hope  breed.  Mr  Ifaac  Grant  junior  of  Leghorn,  in  4-— 
conjunction  with  Mr  Sibbald,  merchant  at  Leith,  pre- 
fented  them  an  Apulian  ram  and  ewe 3  the  ram  arrived 
in  fafety,  but  the  ewe  unfortunately  died  on  the  paffage. 

Mr  Baron  Seton  of  Preflon,  in  Linlithgowfhire,  fent 
them  a  ram  and  two  ewes  of  a  Spanifh  breed,  which 
had  been  for  fome  time  kept  in  Sweden  unmixed  with  any 
other.  They  purchafed  100  ewes  of  a  fmall  breed 
exifting  in  the  parifh  of  Leuchars  in  Fife,  much  refem- 
bling  the  Shetland.  The  Right  Honourable  William 
Conynghame  of  Ireland  fent  them  11  Spanifh  rams, 
feven  Spanifli  ewes,  15  three-fourth  breed  and  16  one- 
half  breed  Spanifh  and  Irifli  ewfts.  Lord  Sheffield  fent 
them  eight  rams  and  18  ewes  3  and  his  Majefiy  made 
them  a  prefent  of  two  rams. 

Thus,  in  the  courfe  of  one  year,  the  fociety  acquired 
by  donation  or  purchafe  about  800  fheep  of  different 
forts  and  ages,  and  many  of  them  from  foreign  coun¬ 
tries  :  about  500  of  thefe  were  diflributed  over  different 
parts  of  Scotland,  the  greater  number  of  which  wTere 
fold  to  gentlemen  anxious  to  promote  the  views  of  the 
fociety,  and  well  qualified  to  make  experiments  on  the 
different  breeds  which  they  had  obtained.  The  greatefl 
part  of  the  remainder  rvere  taken  by  different  gentle¬ 
men  who  kept  them  for  the  fociety,  and  according  to 
their  directions,  without  any  expence. 

It  is  impofiible  to  produce  an  inflance  of  fo  much 
having  been  accomplifhed  by  a  fociety  of  private  indi¬ 
viduals  in  fo  fhort  a  time.  Nor  was  this  all  3  the  fame 
year  Mr  Andrew  Kerr,  a  very  intelligent  fheep-farmer 
on  the  borders  of  England,  was  fent,  at  the  cxpence  of 
the  fociety,  to  examine  the  Rate  of  fheep-farming  along 
the  eafl  coafi  of  Scotland  and  the  interior  parts  of  the 
Highlands.  His  tour  was  printed  by  order  of  the  fo¬ 
ciety,  and  contains  the  firft  intimation  of  the  poflibi- 
lity  of  the  Cheviot  breed  thriving  in  the  north  of  Scot¬ 
land. 

In  the  year  1792,  Meffrs  Redhead,  Laing,  and  Mar- 
fhall,  were  fent  by  the  fociety,  to  make  a  fttrvey  of  the 
Rate  of  fheep-farming  through  fome  of  the  principal 
counties  of  England  3  the  refult  of  which  was  alfo  pub- 
lifhed  by  the  fociety,  and  contains  more  information  on 
the  fubjeCl  of  the  different  breeds  of  England  than  any^ 
work  hitherto  publiflied  ;  and  in  1794,  Mr  John  Naif- 
myth  was  fent  on  a  tour  through  the  fouthern  difiri&s 
of  Scotland,  which  completed  the  circuit  of  almoR  the 
whole  kingdom. 

Thus  a  few  private  individuals,  unaided  by  the  public 
purfe,  had  boldnefs  enough  to  undertake  afeertaining 
the  comparative  value  of  the  different  kinds  of  fheep  in 
their  own  country,  and  to  introduce  fome  of  the  moR 
celebrated  breeds  of  other  countries,  and  fucceeded  in 
the  fpirited  attempt.  It  is  impofiible  in  this  place  to 
Rate  more  minutely  the  various  other  tranfaClions  of 
the  fociety  3  to  enter  into  any  detail  of  the  premiums 
given  by  this  refpe&able  inRitution  for  the  improve¬ 
ment  of  the  celebrated  Shetland  breed  3  or  to  explain 
bow,  as  if  it  were  by  magic,  in  a  country  where  the 
manufacture  of  wool  was  little  known,  articles  manu¬ 
factured  of  that  material  were  made,  rivalling,  and  in 
fome  cafes  furpaffing,  the  moR  celebrated  fabrics  of 
other  countries.  A  war  having  unfortunately  arifen, 
it  became  impofiible  to  pay  the  fame  attention,  or  to 
carry  on  with  the  fame  fuccefs*  novel  enterprifes  3  even 
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old  eftablifhments  often  fall  a  facrifice  amidft  the  hor¬ 
rors  of  war.  The  utmoft  that  the  Britifh  vVool  Socie¬ 
ty  could  expeft  to  do,  was  to  preferve  the  inftitution  m 
fuch  a  ftate,  that  when  peace  (hall  be  happily  reftored 
it  may  revive  with  double  energy  and  fpirit. 

It  is  a  curious  fact  that  the  Romans,  during  their  re- 
fidence  in  Britain,  eftablilhed  a  manufa&ory  of  woollen 
cloth  at  Winchefter,  which  was  fo  extenfive  as  to  fup- 
ply  their  army  ;  and  there  is  reafon  to  believe  that  the 
trade  which  they  introduced  into  Britain,  was  not  ne¬ 
glected  by  the  native  inhabitants,  for  the  firft  900 
years  of  the  Chriftian  era.  The  long  Spaniih  wool  was 
imported  into  this  country  fo  early  as  the  1  2th  century, 
and  we  find  that  fince  the  days  of  Edward  III.  Britifh 
fleeces  were  admirably  adapted  to  the  kind  of  cloth 
which  was  in  greateft  requeft,  though  now  they  are  ge¬ 
nerally  unequal  to  the  production  of  that  which  is 
fought  after. 

WOOL-Combing ,  a  well  known  operation,  which, 
when  performed  by  the  hand,  is  laborious,  tedious,  and 
expenfive.  The  expence  of  it  through  all  England  has 
been  calculated  at  no  lefs  a  fum  than  8co,oool. }  and 
to  leffen  this  expence,  the  Rev.  Edmund  Cartwright  of 
Doncafter  in  Yorkfhire  bethought  himfelf,  fome  years 
ago,  of  carding  wool  by  machinery.  After  repeated 
attempts  and  improvements,  for  which  he  took  out 
three  patents,  he  found  that  wool  can  be  combed  in  per- 
feClion  by  machinery,  of  which  he  gives  the  following 
description. 

Fig.  1.  is  the  crank  lafher.  A  is  a  tube  through 
which  the  material,  being  formed  into  a  fliver,  and 
{lightly  twitted,  is  drawn  forward  by  the  delivering 
rollers  ;  B,  a  wheel  fatt  upon  the  crofs  bar  of  the 
crank  ;  C,  a  wheel,  on  the  oppofite  end  of  whofe  axis 
is  a  pinion  working  in  a  wheel  upon  the  axis  of  one  of 
the  delivering  rollers. 

Note .  When  two  or  more  (livers  are  required,  the 
cans  or  bafkets,  in  which  they  are  contained,  are  placed 
upon  a  table  under  the  lafher  (as  reprefented  at  D), 
which,  by  having  a  flow  motion,  twitts  them  together 
as  they  go  up. 

Fig.  2.  is  the  circular  clearing  comb,  for  giving  work 
in  the  head,  carried  in  a  frame  by  two  cranks.  Fig.  3. 
the  comb-table,  having  the  teeth  pointing  towards  the 
centre,  moved  by  cogs  upon  the  rim,  and  carried  round 
upon  trucks  like  the  head  of  a  windmill,  a,  b ,  The 
drawing  rollers,  c,  d,  Callendar,  or  conducing  rollers. 

Note.  Underneath  the  table  is  another  pair  of  rollers, 
for  drawing  out  the  backings. 

In  the  above  fpecification,  we  have  omitted  the  frame 
in  wdiich  the  machine  ttands,  the  wheels,  (hafts,  &.c. 
Had  thefe  been  introduced,  the  drawing  would  have 
been  crowded  and  confufed  ;  befides,  as  matters  of  in¬ 
formation,  they  would  have  been  unneceffary,  every  me¬ 
chanic,  when  he  knows  the  principles  of  a  machine,  be¬ 
ing  competent  to  apply  the  movements  to  it. 

The  wool,  if  for  particularly  nice  work,  goes  through 
three  operations,  otherwife  two  are  fufticient :  the  firft 
operation  opens  the  wool,  and  makes  it  connedl  to¬ 
gether  into  a  rough  fliver,  but  does  not  clear  it.  The 
clearing  is  performed  by  the  fecond,  and,  if  neceffary,  a 
third  operation.  A  fet  of  machinery,  confiding  of  three 
machines,  will  require  the  attendance  of  an  overlooker 
and  ten  children,  and  will  comb  a  pack,  or  2401b.  in 
twelve  hours.  As  neither  fire  nor  oil  is  neceffary  for 


machine-combing,  the  faving  of  thofe  articles,  even  the  Wool- 
fire  alone,  will,  in  general,  pay  the  wages  of  the  over-  coming 
looker  and  children  j  fo  that  the  adlual  faving  to  the  \\ror<:efter. 

manufacturer  is  the  whole  of  what  the  combing  cofts,  u— v— . / 

by  the  old  imperfect  mode  of  hand-combing.  Machine- 
combed  wool  is  better,  efpecially  for  machine-fpinning, 
by  at  leatt  12  per  cent,  being  all  equally  mixed,  and  the 
(livers  uniform,  and  of  any  required  length. 

WOOLSTON,  Thomas,  an  Englifh  divine,  was 
born  at  Northampton  in  1669,  and  educated  at  Cam¬ 
bridge.  His  firft  appearance  in  the  learned  wTorld  was 
in  1705,  in  a  work  entitled,  The  Old  Apology  for  the 
Truth  of  the  Chriftian  Religion,  againft  the  Jews  and 
Gentiles,  revived.  He  afterwards  wrote  many  pieces  : 
but  what  made  the  moft  noife,  were  his  fix  Difcourfes 
on  the  Miracles  of  Chrift  ;  which  occafioned  a  great 
number  of  books  and  pamphlets  upon  the  fubjeeft,  and 
raifed  a  profecution  againft  him.  At  his  trial  in  Guild¬ 
hall,  before  the  lord  chief-juftice  Raymond,  he  fpoke 
feveral  times  himfelf  \  and  urged,  that  “  he  thought  it 
very  hard  that  he  fhould  be  tried  by  a  fet  of  men  who,, 
though  otherwife  very  learned  and  worthy  perfons,  were 
no  more  judges  of  the  fubjeefts  on  which  he  wrote,  than 
himfelf  was  a  judge  of  the  moft  crabbed  points  of  the 
law.”  He  was  fentenced  to  a  year’s  imprifonment,  and 
to  pay  a  fine  of  iool.  He  purchafed  the  liberty  of  the 
rules  of  the  King’s  bench,  where  he  continued  after  the 
expiration  of  the  year,  being  unable  to  pay  the  fine. 

The  greateft  obftrueftion  to  his  deliverance  from  con¬ 
finement  was,  the  obligation  of  giving  fecurity  not  to 
offend  by  any  future  writings,  he  being  refolved  to 
write  again  as  freely  as  before.  Whilft  fome  fuppofed 
that  this  author  wrote  with  the  fettled  intention  of  fub- 
verting  Chriftianity  under  the  pretence  of  defending  it, 
others  believed  him  difordered  in  his  mind  \  and  many 
circumftances  concurred  which  gave  countenance  to 
this  opinion.  He  died,  January  27.  1732-3,  after  an 
illnefs  of  four  days  \  and,  a  few  minutes  before  his 
death,  uttered  thefe  words :  “  This  is  a  ftruggle  which, 
all  men  mutt  go  through,  and  which  I  bear  not  only 
patiently,  but  with  willingnefs.”  His  body  was  interred 
in  St  George’s  church-yard,  Southwark. 

WOOLWICH,  a  town  in  Kent,  with  a  market  on 
Fridays,  but  no  fair.  It  is  feated  on  the  river  Thames, 
and  of  great  note  for  its  fine  docks  and  yards,  where  men 
of  wrar  are  built  \  as  alfo  for  its  vaft  magazines  of  great 
guns,  mortars,  bombs,  cannon-balls,  powder,  and  other 
warlike  ftores.  It  has  likewife  an  academy,  where  the 
mathematics  are  taught,  and  young  officers  inftru&ed  in 
the  military  art.  It  is  nine  miles  eaft  of  London.  E. 

Long.  o.  10.  N.  Lat.  51.  30. 

WORCESTER,  in  Latin  Wigornia ,  the  capital  of  a 
county  of  England  of  the  fame  name,  ftands  on  the 
river  Severn,  but  fo  low  that  it  can  hardly  be  feen  till 
one  is  clofe  upon  it.  It  is  fuppofed  to  be  the  Brano- 
nium  of  Antoninus,  the  Branogenium  of  Ptolemy,  and 
to  have  been  built  by  the  Romans  to  awe  the  Britons 
on  the  other  fide  of  the  Severn.  It  was  made  an  epif- 
copal  fee  about  the  year  680  by  Sexulphus  bifliop  of 
the  Mercians  ;  but  the  prefent  cathedral  was  begun  by 
Wulfton  in  the  year  1084.  town  hath  been  feve¬ 

ral  times  burnt  down  ;  firft,  in  1041,  by  Hardicanute, , 
who  alfo  maffacred  the  citizens  ;  fecondly,  not  long  af¬ 
ter  William  Rufus’s  time  \  and  a  third  time,  when  King 
Stephen,  befteged  and  took  it.  Here,  in  latter  times, . 
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Worccftcr.  was  fought  that  battle,  in  which  Charles  II.  with  his 
Scots  army,  was  defeated  by  Cromwell.  In  a  garden, 
near  the  fouth  gate  of  the  city,  where  the  a£tion  was 
liotteft,  the  bones  of  the  flain  are  often  dug  up.  It 
had  formerly  (Long  walls  and  a  cattle  j  but  theie  have 
been  demolifhed  long  ago.  It  is  now  a  large  city,  the 
ftreets  broad  and  well  paved,  and  fome  of  them 
very  regular  and  well  built,  particularly  Foregate- 
dlreet  ;  fo  that  in  general  it  is  a  very  agreeable  place. 
'I  he  cathedral  is  a  (lately  edifice,  and  among  other  mo¬ 
numents  in  it  are  thofe  of  King  John,  of  Arthur,  elder 
brother  to  Henry  VIll.  and  of  the  countefs  of  Salif- 
bury,  who  gave  occafion  to  the  inttitution  of  the  order 
of  the  Garter,  I  here  are  (even  or  eight  hofpitals  in 
and  about  the  city  j  of  which  that  built  and  endowed 
by  Robert  Berkley  of  Spctchley,  E(q.  is  a  very  noble 
one.  .There  is  a  fchool  founded  by  Henry  VIII.  three 
other  fchools,  and  fix  chari ty-fchools.  The  guildhall 
and  the  workhoufe  are  (lately  figures.  The  churches, 
St  Nicholas  and  All-Saints,  have  been  lately  rebuilt, 
and  are  very  handfome  edifices.  The  city  carries  on  a 
great  trade  ;  for  which  it  is  chiefly  indebted  to  its  fixa¬ 
tion  upon  the  Severn.  A  prodigious  number  of  people 
are  employed  in  and  about  it  in  the  manufadlure  of 
broad-cloth  and  gloves.  The  Welch  inhabit  a  part  of 
it,  and  (peak  their  own  language.  Its  market  is  well 
fuoplied  with  provifions,  corn,  and  cattle,  and  its  quay 
is  much  frequented  by  (hips.  By  a  charter  from  James 
I.  it  is  governed  by  a  mayor,  fix  aldermen,  who  are 
juttices  of  the  peace,  and  chofen  out  of  24  capital  citi¬ 
zens  }  a  (lie riff,  the  city  being  a  county  of  itfelf ;  a  com¬ 
mon  council,  confiding  of  48  other  citizens,  out  of 
which  two  chamberlains  are  yearly  chofen  \  a  recorder, 
town-clerk,  two  coroners,  a  fword-bearer,  13  conttables, 
and  four  ferjeants  at  mace.  Of  the  bifhops  of  this  fee, 
there  have  been,  it  is  faid,  one  pope,  four  faints,  feven 
lord  high-chancellors,  1 1  archbifliops,  two  lord  treafu- 
rers,  one  chancellor  to  the  queen,  one  lord  prefident  of 
Wales,  and  one  vice- prefident.  The  city  at  prefent 
gives  title  of  earl  and  marquis  to  the  duke  of  Beaufort. 
W.  Long.  1.  55.  N.  Lat.  52.  10. 

#  "Worcester,  Edward  Somerfet ,  Marquis  of,  was  a 
didinguifhed  political  character  in  the  time  of  Charles  I. 
by  whom  he  was  created  earl  of  Glamorgan,  while  heir- 
apparent  to  the  marquis  of  Worceder.  This  nobleman 
llourilhed  chiefly  in  the  reign  of  Charles  I.  and  feems  to 
have  been  a  mod  zealous  adherent  to  the  caufe  of  that 
unfortunate  monarch,  on  whofe  account  it  is  faid  that 
he  and  his  father  waded  an  immenfe  fum.  Of  this  the 
Vmg  was  fo  fenfible,  that  he  granted  to  the  earl  a  mod 
extraordinary  patent,  the  chief  powers  of  which  were, 
X  make  him  generaliffimo  of  three  armies,  and  admiral 
with  nomination  of  his  officers  ;  to  enable  him  to  raife 
money  by  felling  his  majedy’s  woods,  wardffiips,  cuf- 
toms,  and  prerogatives  *,  and  to  create  by  blank  patents, 
to  be  filled  up  at  Glamorgan’s  pleafure,  from  the  rank 
of  marquis  to  baronet.  If  any  thing,  fays  Lord  Orferd, 
could  judify  the  delegation  of  fuch  authority,  befides  his 
-majedy  having  loft  all  authority,  when  he  conferred  it, 
it  was  the  promife  with  which  the  king  concluded 
of  bellowing  the  princefs  Elizabeth  on  Glamorgan’s 
fon.  This  patent  was  g«ven  up  by  the  marquis  to  the 
houfe  of  peers  after  the  redoration.  He  died  not  long 
after  that  era,  in  1667,  after  he  had  publifhed  what 
‘Lord  Orford  calls  the  following  amazing  piece  of  follv. 
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“  A  century  of  the  names  and  fcantlings  of  fuch  in-  V»’crca8eT. 

vent  ions,  as  at  prefent  I  can  call  to  mind  to  have  tried  ' - 

and  perfected,  which  (my  former  notes  being  loft)  I 
have,  at  the  inilance  of  a  powerful  friend,  endeavoured 
now  m  the  year  1655,  to  fet  thefe  down  in  fuch  a  way 
as  may  fufficiently  inftruft  me  to  put  any  of  them  in 
prattice.” 

Some  of  the  inventions  referred  to  in  this  work  are 
the  following.  A  Ihip-deftroying  engine,  a  coach-ftop. 
ping  engine,  a  balance  water-work,  a  bucket  fountain 
an  ebbing  and  flowing  caftle  clock,  a  tinder-box  piftol 
a  pocket  ladder,  a  mod  admirable  way  to  raife  weights 
a  ftupendous  water-work.  For  the  laft  contrivance  the 
marquis  procured  an  a&  of  parliament  in  1665  for 
the  iole  benefit  anfing  from  it,  one-tenth  of  it  being  ap¬ 
propriated  to  Charles  II.  and  his  fucceffors. 

In  a  manufeript  addition  to  a  copy  of  the  Century  of 
Inventions,  the  ftupendous  or  water-commanding  engine 
is  defenbed  as  bouridlefs  for  height  or  quantity,"  requir¬ 
ing  no  external,  or  even  additional  help  or  force  to  be 
fet  w  continued  in  motion,  but  what  intrinfically  is  af¬ 
forded  from  its  own  operation,  nor  yet  the  twentieth 
part  thereof,  and  the  engine  confifteth  of  the  following 
particulars,  r.  A  perfect  counterpoife  for  what  quantu 
ty  foever  of  water.  2.  A  perteft  countervail  for  what 
height  foever  it  is  to  be  brought  unto.  3.  A  primum 
mobile,  commanding  both  height  and  quantity,  regula¬ 
tor-wife.  4.  A  vicegerent  or  countervail,  fopplving  the 
place,  and  performing  the  full  force  of  man,  wind 
beaft,  or  mill.  5.  A  helm  of  ftern,  with  bit  and  reins' 
wherewith  any  child  may  guide,  order,  and  controul 
the  whole  operation.  6.  A  particular  magazine  for 
water,  according  to  the  intended  quantity  or  height  of 
water.  7.  A  place  for  the  original  fountain,  or  even 
river  to  run  into,  and  naturally  of  its  own  accord  in¬ 
corporate  itfelf  with  the  riling  water,  and  at  the  very 
bottom  of  the  fame  aquedutf,  though  never  fo  bfo  or 
high.  a 

.  Yanous  and  very  oppofite  opinions  have  been  held 
with  regard  to  the  title  of  this  nobleman  to  be  confider- 
ed  as  a  mechanical  genius.  Lord  Orford  has  pronoun¬ 
ced  his  work  an  amazing  piece  of  folly;  and  Mr  Hume 
(peaking  of  his  political  conduct,  fays,  “  that  the  kind 
judged  aright  of  this  nobleman’s  charafter,  appear* 
from  h.s  Century  of  Arts,  or  Scantling  of  Inventions, 
which  is  a  ridiculous  compound  of  lies,  chimeras,  and 
impoffibiht.es,  and  ffiows  what  might  be  expefted  from 
foch  a  man.”  Hi/?,  of  England.  It  may  be  fairly 
prefumed  from  the  quotations  now  made,  that  neither 
Cord  Orford  nor  Mr  Hume  was  qualified  to  judge  of 
the  marquis’s  work,  otherwife  a  more  temperate  or  a 
more  modified  opinion  would  have  been  given.  By 
others,  the  author  of  the  inventions  has  been  regard¬ 
ed  as  one  of  the  greateft  mechanical  geniufes,  and  is 
to  be  confidered  as  the  inventor  of  the  fteam-engine 
w  uch  he  denominates  a  ftupendous  water-work.  There 
feems  to  be  no  reafon  to  fuppofe  that  any  fteam-engine 
was  erefted  by  the  marquis  MmfelF;  but  it  is  faid  that 
Captain  Sav.ary,  after  reading  the  marquis’s  books 
trwd  many  experiments  upon  the  power  and  force  of 
fleam,  and  at  laft  fell  upon  a  method  of  anplying  it  to 
rane  wa’er  ;  and  havi.g  bought  up  and  deftroyed  all 
t.ie  marquis’s  books  that  could  be  got,  claimed  the 
honour  of  the  invention  to  hlmfclf,  and  obtained  a  pa¬ 
tent  for  it.  v 


The 


W  O  R  [  743  ]  W  O  R 


Worcefter  The  marquis  of  Worcefter  is  fometimes  confounded 
Word*  John  Tiptoft,  earl  of  Wore e her,  a  very  accomplifti- 

i  °r  ed  literary  chara£ler,  who  lived  in  the  times  of  Henry 
VI.  and  Edward  IV.  Being  attached  to  Edward,  he 
abiconded  during  the  fhort  reftoration  of  Henry,  and 
being  taken  concealed  in  a  tree  in  Waybridge  forelt  in 
Huntihgdonfhire,  he  was  brought  to  London,  a  ecu  fed 
of  cruelty  in  his  adminiftration  of  Ireland,  and  con¬ 
demned  and  beheaded  at  the  Tower  in  the  year  1470. 
This  nobleman  tranflated  Cicero  de  Amicitia,  fome 
parts  of  Csefar’s  Commentaries,  and  was  the  author  of 
fevers  1  other  works. 

WORCESTERSHIRE,  a  county  of  England, 
bounded  by  Warwickfhire  on  the  eaft,  by  Gloucefter- 
fhire  on  the  fouth,  by  the  counties  of  Hereford  and  Sa¬ 
lop  on  the  weft,  and  on  the  north  by  Staffordfhire.  Ac¬ 
cording  to  Templeman,  it  is  36  miles  in  length,  28  in 
breadth,  and  about  130  in  circumference,  within  which 
it  contains  (even  hundreds,  and  a  part  of  two  others,  1 1 
market  towns,  of  which  three  are  boroughs,  one  city, 
namely  Worcejler ,  152  pariihes,  about  540,000  acres, 
and  139,518  inhabitants. 

This  being  an  inland  county,  well  cultivated,  and 
free  from  lakes,  marfhes,  ©r  ftagnant  waters,  the  air  is 
very  Rveet  and  wholefome  all  over  it.  The  foil  in  ge¬ 
neral  is  very  rich,  producing  corn,  fruit,  efpecially  pears, 
of  which  they  make  a  great  deal  of  perry  *  hops  and 
pafture.  The  hills  are  covered  with  fheep,  and  the 
meadows  with  cattle.  Hence  they  have  wool,  cloth, 
fluffs,  butter,  and  cheefe  in  abundance.  They  are  alfo 
well  fupplied  with  fuel,  either  wood  or  coal,  and  fait 
from  their  brine  pits  and  fait  fprings.  Of  the  laft  they 
have  not  only  enough  for  themfelves,  but  export  large 
quantities  by  the  Severn  5  which  noble  river,  to  the 
great  convenience  and  emolument  of  the  inhabitants, 
runs  from  north  to  fouth  through  the  very  middle  of  the 
country,  enriching  the  foil,  and  yielding  it  plenty  of  fifh, 
and  an  eafy  expeditious  conveyance  of  goods  to  and 
from  it.  The  other  rivers  by  which  it  is  watered  are 
the  Stour,  Avon,  Teme,  &c.  It  fends  nine  members 
to  parliament,  viz.  two  for  the  county,  two  for  the  city 
of  Worcefter,  two  for  Droitwich,  two  for  Evefham,  and 
one  for  Bewdley  \  and  lies  in  the  diocefe  of  Worcefter, 
and  Oxford  circuit. 

WORD,  in  language,  an  articulate  found  defigr.ed  to 
reprefent  fome  idea  or  notion.  See  Grammar  and 
Language.  See  alfo  Logic,  Part  I.  chap.  i. 

Word,  or  Watchword,  in  military  affairs,  is  fome 
peculiar  word  or  fentence,  by  which  the  foldiers  know 
and  diftinguifh  one  another  in  the  night,  &c.  and  by 
which  fpies  and  defigning  perfons  are  difeovered.  It  is 
ufed  alfo  to  prevent  furprifes.  The  word  is  given  out 
in  an  army  every  night  to  the  lieutenant  or  major-ge¬ 
neral  of  the  day,  who  gives  it  to  the  majors  of  the 
brigades,  and  they  to  the  adjutants  ;  who  give  it  firft 
to  the  field-officers,  and  afterwards  to  a  ferjeant  of 
each  company,  who  carry  it  to  the  fubal terns.  In 
garrifons  it  is  given  after  the  gate  is  (hut  to  the  town- 
major,  who  gives  it  to  the  adjutants,  and  they  to  the 
ferjeants. 

Words  of  Command .  See  Exercise  and  Ma¬ 

nual. 

Signals  by  the  Drum ,  made  ufe  of  in  exercifing  of  the 
sSlrmy,  injlead  of  the  Word  of  Command ,  viz. 


Signals  hy  the  drum, 
jl Jhort  roll , 

A  flam. 

To  arms, 

The  march, 

The  quick  march , 

The  point  of  war, 

The  retreat, 

Drum  ceafng , 

Two  Jhort  rolls , 

The  dragoon  march , 
The  grenadier  march. 
The  troop, 

The  long  roll, 

The  grenadier  march, 

The  preparative , 

The  general, 

Two  long  rolls, 


Operations. 

Tor  caution. 

To  perform  any  diftin£l  thing. 
To  form  the  line  or  battalion. 
To  advance,  except  when  intend¬ 
ed  for  a  falute. 

To  advance  quick. 

To  march  and  charge. 

To  retreat. 

To  halt. 

To  perform  the  flank  firing. 

To  open  the  battalion. 

To  form  the  column. 

To  double  divifions. 

To  form  the  fquare. 

To  reduce  the  fquare  to  the  co^ 
lumn. 

To  make  ready  and  fire. 

To  ceafe  firing. 

To  bring  or  lodge  the  colours. 


WORK,  in  the  manege.  To  work  a  horfe,  is  to 
exercife  him  at  pace,  trot,  or  gallop,  and  ride  him  at 
the  manege.  To  work  a  horfe  upon  volts,  or  head  and 
haunches  in  or  between  two  heels,  is  to  paffage  him,  or 
make  him  go  fidewife  upon  parallel  lines. 

To  Work,  in  fea  language,  is  to  diredl  the  move¬ 
ments  of  a  fhip,  by  adapting  the  fails  to  the  force  and 
direction  of  the  wind.  Sec  Seamanship. 

Work ,  Carpenters ,  Clock,  Crown,  Field,  Fire ,  Fret, 
Grotefque ,  Horn,  Mofaic.  See  the  feveral  articles,  to¬ 
gether  with  Fortification  and  Pyrotechny. 

WORK-Houfe ,  a  place  where  indigent,  vagrant,  and 
idle  people,  are  fet  to  work,  and  fupplied  with  food  and 
clothing. 

Work-houfes  are  of  two  kinds,  or  at  leaft  are  em¬ 
ployed  for  two  different  purpofes.  Some  are  ufed  as  pri- 
fons  for  vagrants  or  fturdy  beggars,  who  are  there  con¬ 
fined  and  compelled  to  labour  for  the  benefit  of  the  fo- 
ciety  which  maintains  them  ;  whilft  others,  fometimes 
called  poor-houfes ,  are  charitable  afylums  for  fuch  indi¬ 
gent  perfons  as  through  age  or  infirmity  are  unable  to 
fupport  themfelves  by  their  own  labour.  The  former- 
kind  of  work-houfe,  when  under  proper  management, 
may  be  made  to  ferve  the  befl  of  purpofes  of  the  latter 
we  are  acquainted  with  none  which  entirely  commands 
our  approbation. 

To  make  confinement  in  a  work-houfe  operate  to  the 
correction  of  vagrants  and  diforderly  perfons  (and  if  it 
produce  not  this  effeCt  it  can  hardly  be  confidered  as  a 
beneficial  mftitution),  the  prifoners  fhould  be  fhut  up  in 
feparate  cells,  and  compelled  to  labour  for  their  own 
fubfiftence.  A  crew  of  thieves  and  vagabonds  affociat- 
ing  with  each  other  is  a  hell  upon  earth,  in  which  every 
individual  is  hardened  in  his  crimes  by  the  countenance 
and  converfation  of  his  companions  j  and  wretches  who, 
when  at  liberty,  choofe  to  beg  or  fteal  rather  than  to 
earn  a  comfortable  livelihood  by  honcfl  induff ry,  will 
f'uhmit  to  any  puniftiment  which  a  humane  ovcifeer  can 
infliCt  rather  than  work  for  the  benefit  of  others.  No 
punifhment  indeed  will  compel  a  vagrant  to  labour.  He 
may  affume  the  appearance  of  it,  but  he  will  make  no 
progrefs ;  and  the  pretext  of  ficknefs  or  weaknefs  is  ever 
at  hand  for  an  excufe.  Hence  it  is  that  thieves  and 
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{trumpets  arc  too  often  difmiffed  from  work-houfes  and 
bridewells  ten  times  more  the  children  of  the  devil  than 
when  they  entered  them. 

To  remedy  thefe  evils,  we  can  think  of  no  better  me- 
thod  than  to  confine  each  prifoner  in  a  cell  by  himfelf, 
and  to  furnifli  him  daily  with  fuch  an  allowance  of 
bread  and  water  as  may  preferve  him  from  immediate 
death  ;  for  the  only  compuliion  to  make  fuch  men  work 
feriouily  is  the  fear  of  want,  and  the  only  way  to  reform 
them  is  to  leave  them  to  their  own  meditations  on  the 
confequences  of  their  paft  condu6f.  There  are  furely 
very  few  perfons,  if  any,  whofe  aveifion  from  labour 
.would  not  be  conquered  by  the  pirichings  of  hunger  and 
the  certain  profped  of  perilhing  by  famine  \  and  it  is  to 
be  hoped  that  there  are  not  many  fo  totally  divefted  of 
every  latent  principle  of  virtue  as  not  to  be  brought  by 
fuch  folitude  to  a  due  fenfe  of  their  former  wickednefs. 
Should  one  or  two,  however,  be  ©ccafionally  found  fo 
very  obdurate  as  to  fuffer  themfelves  to  perifh  rather 
than  work,  their  deaths  would  prove  a  falutary  beaeon 
to  others,  and  their  blood  would  be  on  their  own 
heads ;  for  we  have  the  exprefs  command  of  St  Paul  him¬ 
felf,  that  “  if  any  will  not  work,  neither  {hould  he  eat.” 

No  doubt  it  would  be  proper  that  the  meditations  of 
vagabonds  confined  in  a  work-houfe  {hould  be  directed 
by  the  private  admonitions  of  a  pious  and  intelligent 
clergyman  j  but  it  is  not  every  clergyman  who  is  quali¬ 
fied  to  difcharge  fuch  a  duty.  If  he  be  a&uated  by  a 
zeal  not  according  to  knowledge,  or  if  he  have  not  with 
equal  care  ftudied  human  nature  and  the  word  of  God, 
his  admonitions  will  be  more  likely  to  provoke  the  pro¬ 
fane  ridicule  of  his  auditor,  and  harden  him  in  his  wic¬ 
kednefs,  than  to  excite  in  his  breaft  fuch  forrow  for  his 
fins  as  {hall  “  bring  forth  fruits  meet  for  repentance.” 
To  render  the  inftruftion  of  thieves  and  vagrants  of  any 
ufe,  it  mull  be  accurately  adapted  to  the  cafe  of  each 
individual  \  and  however  excellent  it  may  be  in  itfelf, 
it  will  not  be  liftened  to  unlefs  offered  at  feafons  of  un¬ 
common  ferioufnefs,  which  the  inftru&or  {hould  there¬ 
fore  carefully  obferve. 

That  fuch  wholefome  feverity  as  this  would  often  re- 
ibrm  the  inhabitants  of  work-houfes,  appears  extremely 
probable  from  the  effedts  of  a  fimilar  treatment  of  com¬ 
mon  proftitutes  mentioned  by  Lord  Kames  in  his 
Sketches  of  the  Hiftory  of  Man  :  “  A  number  of  thofe 
wretches  were  in  Edinburgh  confined  in  a  houfe  of  cor- 
redtion,  on  a  daily  allowance  of  threepence,  of  which 
part  was  embezzled  by  the  fervants  of  the  houfe.  Pinch¬ 
ing  hunger  did  not  reform  their  manners  •,  for  being  ab¬ 
solutely  idle,  they  encouraged  each  other  in  vice,  wait¬ 
ing  impatiently  for  the  hour  of  deliverance.  Mr  Stir¬ 
ling  the  fuperintendant,  with  the  confent  of  the  magi- 
ftrates,  removed  them  to  a  clean  houfe  ;  and,  inftead  of 
money,  appointed  for  each  a  pound  of  oatmeal  daily, 
with  fait,  water,  and  fire  for  cooking.  Relieved  now 
from  diftrefs,  they  longed  for  comfort.  Wbat  would 
they  not  give  for  milk  or  ale  ?  Work  (fays  he)  will  pro¬ 
cure  you  plenty.  To  fome  who  offered  to  fpin,  he  gave 
flax  and  wheels,  engaging  to  pay  them  half  the  price 
pf  their  yarn,  retaining  the  other  half  for  the  materials 
furnifhed.  The  fpinners  earned  about  ninepence  week¬ 
ly  ;  a  comfortable  addition  to  what  they  had  before. 
The  reft  undertook  to  fpin,  one  after  another  \  and  be¬ 
fore  the  end  of  the  firft  quarter  they  were  all  of  them  in¬ 
tent  upon  work.  It  was  a  branch  of  his  plan  to  fet  free 
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fuch  as  merited  that  favour  \  and  fome  of  them  appeared  Work-' 
to  be  fo  thoroughly  reformed  as  to  be  in  no  danger  of  a  houfe. 
relapfe.” 

Work-houfes  eredied  as  charitable  afylums  appear  to 
us,  in  every  view  that  we  can  take  of  them,  as  inftitu- 
tions  which  can  ferve  no  good  purpofe.  Economy  is 
the  great  motive  which  inclines  people  to  this  mode  of 
providing  for  the  poor.  There  is  comparatively  but  a 
very  fmall  number  of  mankind  in  any  country  fo  aged 
and  infirm  as  not  to  be  able  to  contribute,  In  fome  de¬ 
gree,  to  their  fubfiftcnce  by  their  own  labour  ;  and  in 
luch  houfes  it  is  thought  that  proper  w^ork  may  be  pro¬ 
vided  for  them,  fo  that  the  public  fhall  have  nothing  to 
give  in  chanty  but  what  the  poor  are  abfolutely  unable 
to  procure  for  themfelves.  It  is  imagined  likewife,  that 
numbers  colledied  at  a  common  table,  can  be  maintain¬ 
ed  at  lefs  expence  than  in  feparate  houfes  ;  and  fsot  fol¬ 
ders  are  given  for  an  example,  who  could  not  live  on 
their  pay  if  they  did  not  mefs  together.  But  the  cafes 
are  not  parallel.  “  Soldiers  having  the  management  of 
their  pay,  can  club  for  a  bit  of  meat ;  but  as  the  inha¬ 
bitants  of  a  poor-houfe  are  maintained  by  the  public, 
the  fame  quantity  of  provifions  muft  be  allotted  to  each. 

The  confequence  is  what  might  be  expedfed  :  the  bulk 
of  them  ieferve  part  of  their  vi&uals  for  purchafing  ale 
or  fpirits.  It  is  vain  to  expedt  work  from  them  :  poor 
wretches  void  of  fhame  will  never  work  ferioufly,  where 
the  profit  accrues  to  the  public,  not  to  themfelves. 

Hunger  is  the  only  effedlual  means  for  compelling  fuch 
perfons  to  work  *.”  ^  Karnes's 

The  poor,  therefore,  {hould  be  fupported  in  their  Sketches. 
own  houfes  ;  and  to  fupport  them  properly,  the  firft 
thing  to  be  done  is,  to  eftimate  what  each  can  earn  by 
his  own  labour  ;  for  as  far  only  as  that  falls  ftiort  of 
maintenance,  is  there  room  for  charity.  In  repairing 
thofe  evils  which  fociety  did  not  or  could  not  prevent5, 
it  ought  to  be  careful  not  to  counteraft  the  wife  pur- 
pofes  of  nature,  nor  to  do  more  than  to  give  the  poor 
a  fair  chance  to  work  for  themfelves.  The  prefent  di¬ 
ftrefs  muft  be  relieved,  the  fick  and  the  aged  provided 
for  j  but  the  children  muft  be  inftrudied ;  and  labour, 
not  alms,  offered  to  thofe  who  have  fome  ability  to 
work,  however  fmall  that  ability  may  be.  They  will 
be  as  induftrious  as  poflible,  becaufe  they  work  for 
themfelves  *,  and  a  weekly  fum  of  charity  under  their 
own  management  will  turn  to  better  account  than  in  a 
poor-houfe  under  the  diredlion  of  mercenaries.  Not  a 
penny  of  it  w  ill  be  laid  out  on  fermented  liquors,  unlefs 
perhaps  as  a  medicine  in  ficknefs.  Nor  does  fuch  lowr 
fair  call  for  pity  to  thofe  who  can  afford  no  better.  Ale 
makes  no  part  of  the  maintenance  of  thofe  w  ho,  in  many 
parts  of  Scotland,  live  by  the  fweat  of  their  brows ;  and 
yet  the  perfon  who  {hould  banifh  ale  from  a  charity 
wrork-houfe,  would  be  exclaimed  againft  as  hard-heart¬ 
ed,  and  even  void  of  humanity. 

That  fuch  a  mode  of  fupporting  the  poor  in  their 
own  houfes  is  pradlicable,  will  hardly  admit  of  a  dif- 
pute  \  for  it  has  been  adiually  put  in  practice  in  the  city 
of  Hamburgh  ever  fince  the  year  1788.  At  that  pe¬ 
riod  fuch  revenues  as  had  till  then  been  expended  in 
alms  by  the  feveral  church-wardens,  and  thofe  of  which 
the  adminiftration  had  been  connedied  with  the  wrork- 
houfe,  were  united  under  one  adminiftration  with  fuch 
fums  as  were  collected  from  private  benevolence.  The 
city  was  divided  into  fixty  diftridfs,  containing  each  an 
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equal  number  of  poor  ;  and  over  tbefe  180  overfeers  to  be  feen,  whilft  tbofe  who  Hand  in  need  of  the  chan- 

were  appointed.  Aftual  relief  was  the  firft  objeft ;  but  table  contributions  of  the  rich,  are  much  more  comfort- 

at  the  very  moment  that  this  provifron  was  fecured,  ably,  as  well  as  at  much  lefs  expence,  maintained  at  Wormin 

meafures  were  taken  to  prevent  any  man  from  receiving  home,  with  their  children  about  them,  than  they  could  - - y— 

a  (billing  which  he  could  have  been  able  to  earn  for  him-  be  in  work-houfes,  under  the  management  of  mercenary 

felf.  By  thefe  methods  which  our  limits  will  not  permit  overfeers.  For  a  fuller  account  of  this  judicious  lnititu- 

~  ’  ’  *  *  1 - — .1-  tion,  we  muft  refer  the  readers  to  Voght’s  Account  ot 


ns  to  (late,  the  overfeers  were  able  to  make  a  calcula 
tion  tolerably  exa£l  of  what  each  pauper  wanted  for 
bare  fubfiftence,  in  addition  to  the  fiuits  of  his  own  la¬ 
bour.  A  flax-yarn-fpinning  manufa&urc  was  efbablifli- 
ed,  in  which  the  yarn  is  paid  for,  not  by  its  weight, 
but  by  its  meafure.  The  clean  flax  is  fold  to  the  poor  at 
a  low  price,  and  a  certain  meafure  of  yarn  again  bought 
from  them  at  30  per  cent,  above  the  ufual  price ;  fo 
that  the  overfeers  are  fure  that  all  the  yarn  fpun  by  the 
poor  will  be  brought  into  their  office.  Every  pauper 
brings  with  him  a  book  in  which  the  quantity  delivered 
is  carefully  noted  down,  which  furnifhes  the  overfeers 
with  a  continual  average  of  the  flate  of  induflry  among 
their  poor. 

As  foon  as  this  inflitution  was  eftablifhed,  the  over¬ 
feers  went  through  their  didridls,  and  afked,  in  all  fuch 
manfions  as  could  be  fuppofed  to  harbour  want,  if  the 
inhabitants  flood  in  need  of  fupport  ?  The  queflion  to 
all  fuch  poor  as  wifhed  for  relief,  and  were  able  to  fpin, 
was,  Whether  they  did  earn  by  their  work  is.  6d.  a- 
week  ?  for  experience  had  taught  the  inhabitants  of 
Hamburgh,  that  many  poor  live  upon  that  fum  j  and 
they  knew  enough  of  their  poor  to  fuppofe,  that  is.  6d. 
avowed  earning  wras  equal  to  fomething  more.  If  the 
anfwer  was  affirmative,  the  pauper  flood  not  in  need  of 
weekly  aflidance.  If  it  was  negative,  work  was  given 
him,  which,  by  being  paid  30  per  cent,  above  its  value, 
afforded  him  is.  6d.  a- week  eafily,  if  he  was  even  an 
indifferent  hand.  The  far  more  frequent  cafes  were 
partial  inability  by  age,  or  weaknefs,  or  want  of  fkill. 
For  poor  of  the  latter  defcription  a  fchool  was  opened, 
and  in  three  months  time  the  bufinefs  was  eafily  learnt. 
During  that  time,  the  pauper  got  fird  2S.  a-week,  and 
every  week  afterwards  id.  lefs,  till  in  the  twelfth  week 
he  got  nothing  at  all  but  his  earnings,  and  was  difmif- 
fed,  with  a  wheel  and  a  pound  of  flax  gratis. 

The  quantity  of  work  which  difabled  poor  were  ca¬ 
pable  of  doing  in  a  week  was  eafily  and  accurately  af- 
certained  by  a  week’s  trial  in  the  fpinning-fchool.  The 
refult  was  produced  weekly  before  appointed  members 
of  the  committee,  and  the  fum  which  the  poor  •  could 
earn  was  noted  down  in  their  fmall  books.  The  over¬ 
fed*  was  dire&ed  to  pay  them  weekly  what  their  earn¬ 
ings  fell  fliort  of  is.  6d.  in  every  fuch  week,  when  it 
appeared  from  their  books  that  they  had  earned  to  the 
known  extent  of  their  abilities.  From  that  moment  ap¬ 
plications  became  lefs  frequent  *,  and  the  committee  had 
an  infallible  standard  for  diftinguifhing  real  want :  for 
whenever  the  pauper,  if  in  health  (if  not,  he  was  pecu¬ 
liarly  provided  for),  had  not  earned  what  he  could, 
then  he  had  either  been  lazy,  or  had  found  more  lucra¬ 
tive  work  ;  in  either  cafe,  he  was  not  entitled  to  a  re¬ 
lief  for  that  week,  whatever  he  might  be  for  the  fol¬ 
lowing. 

This  mode  of  providing  for  the  poor,  which  attrafted 
the  notice  and  obtained  the  eulogium  of  the  minifter 
and  the  Britifh  houfe  of  commons,  has  for  fix  years 
been  in  Hamburgh  attended  with  the  happieft  confe- 
quences.  In  the  flreets  of  that  city  a  beggar  is  rarely 
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the  Management  of  the  Poor  in  Hamburgh,  fince  the 
year  1788,  in  a  Letter  to  fome  Friends  of  the  Poor  in 
Great  Britain. 

WORLD,  the  affemblage  of  parts  which  compofe 
the  globe  of  the  earth.  See  Geography  and  Astro¬ 
nomy. 

WORM,  in  Gunnery ,  a  fcrew  of  iron,  to  be  fixed  on 
the  end  of  a  rammer,  to  pull  out  the  wad  of  a  firelock, 
carabine,  or  piftol,  being  the  fame  with  the  wad-hook, 
only  the  one  is  more  proper  for  fmall  aims,  and  the 
other  for  cannon. 

Worm,  in  Chemijlry ,  is  a  long  winding  pipe,  pla¬ 
ced  in  a  tub  of  water,  to  cool  and  condenfe  the  vapours 
in  the  didillation  of  fpirits. 

Blind-WORM ,  or  Slow-WORM.  See  Anguis,  Er- 
PETOLOGY  Index. 

EartZi-WoRM.  See  Lumbricus,  Helminthology 
Index. 

GIqw-Worm .  See  Lampyris,  Entomology  Index . 

Silk -Worm.  See  Silk,  N°  5. 

WORMS,  Vermes.  See  Helminthology  and 

CONCHOLOGY. 

Worms,  in  the  human  body.  See  Medicine,  N° 

4°7- 

Worms,  in  horfes.  7  See  Farr1ery. 

Worms,  in  dogs.  3 

Worms  for  bait.  See  Fishing. 

Worms,  an  ancient,  large,  and  famous  city  of  Ger¬ 
many,  in  the  palatinate  of  the  Rhine,  with  a  bifhop’s 
fee,  whofe  bifhop  is  a  fovereign  and  prince  of  the  em¬ 
pire.  It  is  a  free  and  imperial  city,  and  the  inhabitants 
are  Protedants.  In  the  war  of  1689  it  was  taken  by 
the  French,  who  almoft  f educed  it  to  aflies.— The  bi¬ 
fhop  afterwards  built  a  new  palace  in  it  *,  and  it  is  fa¬ 
mous  for  a  diet  held  here  in  1521,  at  which  Luther  af- 
fifted  in  perfon.  The  Proteflants  have  lately  built  a 
handfome  church,  where  Luther  is  reprefented  as  ap¬ 
pearing  at  the  diet.  It  is  noted  for  the  excellent  wine 
that  grows  in  the  neighbourhood,  which  they  call  our 
Lady's  milk.  In  the  campaign  of  1743,  Xing  Geo.  II. 
took  up  his  quarters  in  this  city,  and  lodged  at  the  bi- 
fhop’s  palace  after  the  battle  of  Dettingen.  It  is  feated 
on  the  weflern  bank  of  the  Rhine,  14  miles  north-well; 
of  Heidelberg,  20  fouth-eaft  of  Mentz,  and  32  fouth- 
wefl  of  Franckfort.  E.  Long.  8.  29.  N.  Lat.  49.  32. 

WORMING  OF  dogs.  All  dogs  have  certain 
firings  under  their  tongues,  by  mod  called  a  worm ; 
this  mufl  be  taken  out  when  they  are  about  two  months 
old,  with  the  help  of  a  fliarp  knife  to  flit  it,  and  a  fhoe- 
maker’s  awl  to  raife  it  up  j  you  mud  be  careful  to  take 
all  out,  or  elfe  your  pains  is  to  little  purpofe  ;  for  till 
then  he  will  be  hardly  ever  fat  and  right,  in  regard  the 
worm  or  dring  will  grow  foul  and  troublefome,  and 
hinder  his  red  and  eating.  This  cruel  operation  is  ge¬ 
nerally  recommended  as  a  preventive  of  madnefs  in 
dogs,  or  at  lead  as  difabling  them,  if  mad,  from  biting 
in  that  condition. 

In  this  operation,  of  which  the  vulgar  account  is  gi- 
5  B  ven, 


W  O  R  [746 

Worming  yen  above,  which  we  have  juftly  denominated  a  cruel  one, 

II  it  is  not  a  firing  that  is  removed,  but  the  duft  by  which 

1  OT  the  faliva  is  conveyed  from  the  gland  in  which  it  is  fe¬ 

rreted  to  the  mouth  for  the  purpofe  of  mixing  with  the 
food  and  promoting  its  deglutition  and  digeftion.  Now 
this  operation  by  no  means  prevents  the  animal  from 
biting,  nor  can  it,  in  our  opinion,  obftruft  the  flow  of 
the  faliva  by  which  the  dreadful  difeafe  hydrophobia  is 
communicated. 

WORMIUS,  Olaus,  a  learned  Danifh  phyfician, 
born  in  1588  at  Arhufen  in  Jutland.  After  beginning 
his  ftudies  at  home,  he  ftudied  at  feveral  foreign  univer- 
fities,  and  travelled  to  various  parts  of  Europe  for  im¬ 
provement.  He  returned  to  his  native  country  in  1613, 
and  was  made  profeffor  of  the  belles  lettres  in  the  uni- 
verfity  of  Copenhagen.  In  1615,  he  was  tranflated  to 
the  chair  of  the  Greek  profeffor  3  and  in  1624  to  the 
profefforlhip  of  phyfic,  which  he  held  to  his  death. 
Thefe  occupations  did  not  hinder  him  from  pra&ifing  in 
his  profeflion,  and  from  being  the  fafhionable  phyfician : 
the  king  and  court  of  Denmark  always  employed  him  3 
and  Chriftian  IV.  as  a  recompenfe  for  his  fervices,  con¬ 
ferred  on  him  a  canonry  of  Lunden.  He  publiflied 
feme  pieces  on  fubje£ls  relating  to  his  profeflion,  feveral 
works  in  defence  of  Ariftotle’s  philofophy,  and  feveral 
concerning  the  antiquities  of  Denmark  and  Norway  3 
for  which  latter  he  is  principally  regarded,  as  they  are 
very  learned,  and  contain  many  curious  particulars.  He 
died  in  1654. 

WORMWOOD.  See  Artemisia,  Botany  In¬ 
dex. 

WORSHIP  or  God  ( cultus  Dei),  amounts  to  the 
fame  with  what  we  otherwife  call  religion.  This  wor¬ 
fhip  confifts  in  paying  a  due  refpett,  veneration,  and 
homage  to  the  Deity,  tinder  a  certain  expe&ation  of  re¬ 
ward.  And  this  internal  refpeft,  &c.  is  to  be  Ihown 
and  teftified  by  external  ads  3  as  prayers,  facrifices, 
thankfgivings,  &c. 

The  Quietifts,  and  feme  other  myftic  divines,  fet 
afide  not  only  all  ufe  of  external  worfhip,  but  even  the 
confideration  of  rewards  and  punifhments.  Yet  even 
the  heathens  had  a  notion  that  God  did  not  require  us 
to  ferve  him  for  nought  :  “  Dii  quamobrem  colendi  fint 
(fays  Cicero),  non  intelligo,  nullo  nee  accepto  ab  illis 
nec  fperato  bono.” 

The  fchool-divines  divide  worfhip  into  divers  kinds, 
viz.  latria,  that  rendy  ed  to  God  3  and  idololatria , 
that  rendered  to  idols  or  images.  To  which  the  Roma- 
nifts  add,  dulia,  that  rendered  to  faints  3  and  hyperdulia , 
that  to  the  Virgin.  Some  theological  writers  have  ob- 
ferved,  that  the  Greek  word,  wg«<rxtm«,  to  worjbip ,  is 
not  defcriptive  only  of  the  honour  which  is  appropriated 
to  God,  but  is  indifferently  ufed  to  fignify  the  honour 
and  refpeft  which  are  paid  to  fuperiors  of  all  kinds  in 
heaven,  or  on  earth.  Accordingly,  they  have  diftin- 
guifhed  between  civil  and  religious  worfhip. 

That  it  is  the  duty  of  man  to  worfhip  his  Maker,  has 
been  fufliciently  proved  under  other  articles  (fee  Pray¬ 
er  3  and  Theology,  N°  40 — 45.).  It  is  not  indeed 
eafily  to  be  conceived  how  any  one  who  has  tolerably 
juft  notions  of  the  attributes  and  providence  of  God,  can 
poflibly  negleft  the  duty  of  private  worfhip  3  and 
though  we  have  admitted  in  the  laft  of  the  two  articles 
referred  to,  that  public  worfhip  does  not  feem  to  be  en¬ 
joined  in  that  fyftem  which  is  called  the  religion  of  na- 
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ture ,  yet  it  is  moft  exprefsly  commanded  by  the  religion  Worftip. 
of  Christ,  and  will  be  regularly  performed  by  every  J 

one  who  reflects  on  its  great  utility. 

As  the  illiterate  vulgar  cannot  form  to  themfelves 
correft  notions  of  the  divine  providence  and  attributes, 
it  is  obvious,  that  without  the  inftitution  of  public  wor¬ 
fhip,  they  would  never  think  of  worfhipping  God  at  all, 
unlefs  perhaps  occafionally,  when  under  the  preffure  of 
feme  fevere  calamity  3  but  occafional  worfhip,  the  off- 
fpring  of  compulfion,  could  have  little  of  the  refigned 
fpirit  of  true  devotion.  Ignorant,  however,  as  the  low- 
eft  of  the  vulgar  are,  and  neceffarily  muft  be,  it  cannot 
be  denied,  that  in  moft  Chriftian  countries,  perhaps  in 
all,  they  are  more  accurately  acquainted  with  the  firft 
principles  of  religion,  and  the  laws  of  morality,  than 
even  the  leaders  of  barbarous  nations.  This  fuperiority 
is  doubtlefs  owing  in  feme  meafure  to  their  accefs  to  the 
Sacred  Scriptures,  but  much  more,  w?e  are  perfuaded,  to 
the  inftruftion  which  they  receive  in  the  affemblies 
which  they  frequent  for  public  worfhip.  If  this  be  ad¬ 
mitted,  public  worfhip  may  be  eafily  proved  to  be  the 
duty  of  every  individual  of  the  community  :  For  were 
thofe,  who  may  be  fuppofed  to  ftand  in  no  need  either 
of  the  contagion  of  feciety  to  kindle  their  own  devotion, 
or  of  the  preaching  of  a  clergyman  to  inftrutt  them  in 
the  dottrines  and  precepts  of  the  gofpel,  to  “  forfake, 
on  thefe  accounts,  the  affembling  themfelves  together, 
as  the  manner  of  feme  is,”  religious  affemblies  and  pub¬ 
lic  worfhip  would  very  quickly  fall  into  univerfal  difufe. 

Man  is  an  animal  prone  to  imitation  3  and  every  order 
in  feciety  is  ambitious  of  treading  in  the  footfteps  of  the 
order  immediately  above  it.  Were  the  wife  and  the 
good,  therefore,  permitted  to  abfent  themfelves  from  the 
affemblies  inftituted  for  the  public  worfhip  of  the  Crea¬ 
tor  and  Redeemer  of  the  world,  others  would  quickly 
follow  their  example  3  impelled  to  it  not  only  by  this 
univerfal  propenfity,  but  by  the  additional  motive  of 
wifhing  to  appear  both  to  the  world  and  to  themfelves 
as  wife  and  as  good  as  their  privileged  neighbours.  The 
confequence  is  obvious :  one  man  would  ftay  from 
church  with  the  ferious  intention  perhaps  of  employing 
the  Lord’s  day  in  private  devotion  and  religious  ftudy.3 
another,  following  his  example,  would  abfent  himfelf 
upon  the  fame  pretence,  but  would  in  reality  wafte  the 
day  in  dozing  indolence  or  in  fecret  fenfuality.  For 
thefe  and  other  reafens  which  might  be  eafily  afligned, 
no  fincere  Chriftian  will  think  himfelf  at  liberty  to  dif- 
pute  a  practice  enjoined  by  the  infpired  preachers  of 
his  religion,  coeval  with  the  inftitution,  and  retained 
by  every  feft  into  which  it  has  fince  been  unhappily  di¬ 
vided. 

As  Chriftian  worfhip  ccniifts  of  prayers  and  praifes,. 
it  has  been  a  matter  of  feme  debate  whether  it  is  moft 
properly  performed  by  preconcerted  forms  or  liturgies, 
or  by  extemporaneous  addreffes  to  the  Almighty.  Both 
thefe  modes  have  their  advantages  and  diladvartages  3. 
and  by  the  facred  writers  neither  of  them  is  prefcribed 
in  oppofition  to  the  other. 

The  advantages  of  a  liturgy  are,  that  it  prevents  ab- 
furd,  extravagant,  or  impious  addreffes  to  God,  which 
the  folly  or  enthufiafm  of  individuals  muft  always  be  in 
danger  of  producing  3  it  gives  the  congregation  an  op¬ 
portunity  of  joining  in  the  prayers  which  are  put  up  for 
them,  which  they  cannot  poflibly  do  in  a  feries  of  ex* 
temporaneous  petitions,  fince  before  they  can  affent  to 
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auy  one  of  thefe  and  make  it  their  own,  their  attention 
is  neceffarily  called  away  to  that  which  fucceeds  it;  and 
*  it  relieves  the  clergyman  from  the  labour  of  compofi- 
tion,  which  feems  incompatible  with  that  fervour  which 
conftitutes  the  fpirit  of  devotion. 

The  difadvantages  of  a  fixed  liturgy,  which  are  the 
recommendations  of  extemporary  prayer,  are  principally 
two.  The  forms  compofed  in  one  age  mull,  by  the  un- 
avoidable  change  of  language,  circumftances,  and  opi- 
nions,  become  in  fome  degree  unfit  for  another  ;  and 
the  perpetual  repetition  of  the  fame  form  of  words  is 
very  apt  to  produce  inattentive  lafiitude  in  the  congrega¬ 
tion.  Would  the  clergy  of  the  church  of  England  take 
that  liberty  which  is  allowed  them  in  the  bidding  prayer 
before  fermon,  perhaps  the  (ervice  of  that  church  would 
unite  in  itfelf  all  the  advantages  both  of  liturgic  and  ex¬ 
temporary  worfhip.  We  have  only  to  add  on  this  fub- 
je&,  that  public  prayers,  whether  precompofed  or  not, 
ought  to  be  compendious;  that  they  ought  to  exprefs 
juft  conceptions  of  the  Divine  attributes;  recite  fuch 
wants  as  the  congregation  are  likely  to  feel,  and  no 
other  ;  that  they  ought  to  contain  as  few  controverted 
propofitions  as  poftible  ;  and  that,  if  it  can  be  done 
without  offence,  the  pompous  ftyle  of  the  fate  fhould 
be  laid  afide  in  our  prayers  for  the  king,  and  all  that 
are  in  authority  ;  becaufe  in  every  a£l  which  carries  the 
mind  to  God,  human  greatnefs  muft  be  annihilated. 

WORT,  the  infufion  of  malt,  of  which  beer  is  made. 
See  Brewing.  The  ufes  of  this  infufion  in  common  af¬ 
fairs  are  well  known.  By  Dr  M'Bride  it  has  lately 
been  found  to  have  a  ftrong  antifeptic  virtue,  and  to  be 
ufeful  in  preventing  the  fcurvy  and  other  difeafes  to 
which  failors  are  liable ;  this  was  confirmed  by  Cap¬ 
tain  Cook  in  his  voyages.  See  Means  of  Preferring  the 
Health  of  Seamen . 

It  is  of  great  importance  to  the  manufacturer  to  be 
able  to  afcertain  with  facility  and  precifion  the  real 
ftrength  of  worts,  or  the  quantity  of  faccharine  matter 
contained  in  the  infufion.  This  is  accomplilhed  by  de¬ 
termining  the  fpecific  gravity  by  means  of  inftruments, 
which,  from  the  purpofe  to  which  they  are  applied,  have 
obtained  the  namd  o{  faccharometers.  But  as  thefe  jn- 
ft rumen ts,  from  the  very  nature  of  the  material  of  which 
they  are  conftru&ed,  are  liable  to  confiderable  change, 
the  re ful ts  which  they  afford  cannot  always  be  depended 
on.  With  the  view  of  obviating  thefe  inconveniencies, 
the  patent  areometrical  beads  have  been  invented,  by 
Mrs  Lovi  of  Edinburgh.  We  have  already  noticed 
thefe  beads,  on  account  of  their  accuracy,  fimplicity, 
and  facility  of  application  for  afcertaining  the  fpecific 
gravity,  or  the  real  ftrength  and  value,  of  fpirituous  li¬ 
quors.  See  vol.  xix.  p.  599.  ;  and  we  now  recommend 
them  with  greater  confidence,  from  having  had  oppor¬ 
tunities  of  knowing  that  they  are  capable  of  a  more  ex¬ 
tended  application,  as  in  the  manufa&ure  of  acids,  and 
falts  of  different  kinds  ;  to  afcertain  the  ftrength  of 
acids,  or  that  of  faline  folutions  in  bleaching  ;  to  deter¬ 
mine  the  ftrength  of  liquids  employed  in  the  different 
proceffes  of  calico  printing  and  dyeing,  and  not  only  for 
the  purpofe  of  examining  the  ftrength  of  the  acids  em¬ 
ployed,  but  alfo  particularly  to  afcertain  the  denfity  or 
fpecific  gravity  of  the  colouring  matters  which  are  ufed 
in  thefe  arts,  fo  that  the  fame  degree  of  ftiade  required 
may  be  always  obtained.  It  has  been  fuggefted,  that  thefe 
beads  might  be  conveniently  employed  in  determining 


the  ftrength  of  mineral  waters,  which,  it  is  well  known, 
vary  confiderably  at  different  feafons  of  the  year.  .  ^ 

As  the  patent  beads  are  conftruCted  on  the  fame  prin¬ 
ciple  from  800,  the  fpecific  gravity  of  alcohol,  to  2000, 
which  is  double  the  fpecific  gravity  of  water  ;  and  . as 
they  are  divided  into  different  feries,  each  of  which  in¬ 
cludes  a  range  of  fpecific  gravities  applicable  to  the  par¬ 
ticular  fluids,  the  denfity  or  ftrength  of  which  is  re¬ 
quired,  we  have  no  hefitation  in  afferting  that  they  will 
be  found  extremely  convenient  and  ufeful  to  all  manu¬ 
facturers  and  dealers,  who  wifti  to  afcertain  with  accu¬ 
racy  the  real  ftrength  and  value  of  liquids. 

It  has  been  objeCted  to  the  ufe  of  thefe  beads,  that 
they  require  a  longer  time  than  other  inftruments  in  ufing 
them.  The  fame  objection  has  been  made  to  the  intro¬ 
duction  of  other  new  inftruments,  the  application  of 
which  frequent  ufe  has  afterwards  rendered  familiar  and 
eafy.  We  have  had  opportunities  of  knowing  that  this 
objeCtion  is  completely  obviated,  by  thofe  who  have 
been  accuftomed  to  ufe  the  beads.  1  hey  find  that  they 
can  determine  the  fpecific  gravity  of  a  liquid  by  means 
of  the  beads  with  the  fame  facility,  and  in  as  fhort  a 
time,  as  with  any  other  inftrument. 

WOTTON,  Sir  Henry,  an  eminent  writer,  was 
the  fon  of  Thomas  Wotton,  Efq.  and  was  born  in  1568. 
He  ftudied  for  fome  time  at  New-college,  Oxford, 
whence  he  removed  to  Queeirs-college,  where  he  made 
a  great  progrefs  in  logic  and  philofophy  ;  wrote  a  tra¬ 
gedy  for  the  ufe  of  that  college,  called  Tancredo ;  and 
afterwards  received  the  degree  of  mafter  of  arts.  After 
this,  leaving  the  univerfity,  he  travelled  into  France, 
Germany,  and  Italy  ;  and  having  fpent  about  nine  years 
abroad,  he  returned  to  England,  and  became  Secretary 
to  Robert  earl  of  Effex,  with  whom  he  continued  till 
that  earl  was  apprehended  for  high-treafon.  He  then 
retired  to  Florence,  where  he  became  known  to  the 
the  grand  duke  of  Tufcany,  who  fent  him  privately  with 
letters  to  James  VI.  king  of  Scotland,  under  the  name 
of  Octavio  Baldiy  to  inform  that  king  of  a  defign  againft 
his  life.  Some  months  after  he  went  back  to  Florence ; 
but  King  James  coming  to  the  poffeftion  of  the.  crown  of 
England,  Mr  Wotton  returned  home,  was  knighted  by 
his  majefty,  and  fent  ambaffador  to  the  republic  of  \  e- 
nice ;  and  afterwards  was  employed  in  many  other  em- 
ba flies  to  that  and  other  courts  ;  but  the  only  reward  he 
obtained  for  thefe  fervices  was  his  having  the  provoftfhip 
of  Eton  conferred  upon  him  about  the  year  1623,  which 
he  kept  till  his  death,  which  happened  in  1639.  After 
his  deceafe  fome  of  his  manufcripts  and  printed  tra&s 
were  publilhed  together  in  a  volume,  inti  tied,  Rehquicc 
IVottoniance, 

Wotton,  Dr  William,  a  learned  divine  and  writer, 
was  the  fon  of  Mr  Henry  Wotton,  B.  D.  re&or  of 
Wrentham,  in  Suffolk,  where  he  was  born  in  1 666. 
He  was  educated  by  his  father,  a  gentleman  well  (killed 
in  the  learned  languages  ;  under  whom  he  made  fuch 
amazing  proficiency,  that  at  five  years  of  age  it  is  faid 
he  could  render  feveral  chapters  in  the  gofpels  out  of 
Latin  and  Greek,  and  many  pfalms  in  Hebrew,  into  his 
mother  tongue.  When  he  was  very  young,  he  remem¬ 
bered  the  whole  of  almoft  every  difcourfe  he  bad  heard, 
and  often  furprifed  a  preacher  by  repeating  his  fermon 
to  him.  He  was  admitted  into  Catharine-hall  in  Cam¬ 
bridge  fome  months  before  he  was  ten  years  old ;  when 
the  progrefs  he  made  in  learning  in  that  univerfity  en- 
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gaged  Dr  Duport,  then  mafter  of  Magdalen  college, 
and  dean  of  Peterborough,  to  write  an  elegant  copy  of 
Latin  verfes  in  his  praife.  In  1679  he  took  the  degree 
of  bachelor  of  arts  when  he  was  but  twelve  years  and 
five  months  old ;  and  the  winter  following  he  was  in¬ 
vited  to  London  by  Dr  Gilbert  Burnet,  then  preacher 
at  the  Rolls,  who  introduced  him  to  moft  of  the  learned 
men  in  that  city,  and  particularly  to  Dr  William  Lloyd, 
bifliop  of  St  Afaph  ;  to  whom  he  recommended  himfelf 
by  repeating  to  him  one  of  his  fermons,  as  Dr  Burnet 
had  engaged  he  fhould.  In  1691  he  commenced  bache¬ 
lor  of  divinity.  The  fame  year  Bifhop  Lloyd  gave  him 
the  finecure  of  Llandrillo,  in  Denbighfhire.  He  was 
afterwards  made  chaplain  to  the  earl  of  Nottingham, 
then  fecretary  of  ftate,  who  prefented  him  to  the  reftory 
of  Middleton  Keynes,  in  Bucks,  and  to  whom  he  dedi¬ 
cated  his  Reflections  upon  Ancient  and  Modem  Learn- 
n’g-  I7°J»  Bifhop  Burnet  gave  him  a  prebend  in 
the  church  of  Salifhury  ;  and  in  1707,  Archbifhop  Te¬ 
ndon  prefented  him  with  the  degree  of  doftor  of  divi¬ 
nity  :  but  in  1714,  the  difficulties  he  laboured  under 
with  refpeft  to  his  private  fortune,  obliged  him  to  retire 
into  South  Wales,  where  he  was  treated  with  great 
fandnefs  and  humanity  by  the  gentlemen  of  that  coun¬ 
ty  5  and  wrote  there  the  “  Memoirs  of  the  Cathedral 
Churches  of  St  David’s  and  Landaff,”  and  his  “  Mif- 
cellaneous  Difcourfes  relating  to  the  Traditions  and 
Ufages  of  the  Scribes  and  Pharifees  which  were  af¬ 
terwards  printed.  He  died  in  1726.  This  great  man 
was  remarkable  for  his  humanity  and  friendlinefs  of  tem- 
per  ;  the  narrownefs  of  a  party  fpirit  never  broke  in  up- 
on  any  of  his  fnendfhips  5  and  his  time  and  abilities  were 
!'t  the,  fervi«  of  any  perfon  who  was  making  advances 
m  real  learning  He  wrote,  befides  the  above  works, 

J.  A  Hiftory  of  Rome.  2.  A  Defence  of  his  Reflec¬ 
tions  upon  Ancient  and  Modern  Learning.  3.  A  Dif- 
courfe  concerning  the  Languages  of  Babel.  4.  Advice 
to  a  young  Student,  with  a  Method  of  Study  for  the 
iirft  four  Years  ;  and  other  learned  pieces. 

WOUNDS,  in  Surgery,  have  been  divided  into 
Jim  pie,  contufed  or  lacerated,  and  gun-Jljot. 

Of  Simple  Wounds.— The  firft  thing  to  be  confidered 
in  the  lnfpeclion  of  a  wound  is,  whether  it  be  likely  to 
prove  mortal  or  not.  This  knowledge  can  only  be  had: 
trom  anatomy,  by  which  the  furgeon  will  be  able  to  de- 
terminewhat  parts  are  injured;  and,  from  the  offices 
which  thele  parts  are  calculated  to  perform,  whether  the 
human  frame  can  fubfift  under  fuch  injuries.  It  is  not 
however,  eafy  for  the  moil  expert  anatomift  always  to 
prognofticate  the  event  with  certainty  ;  but  this  rule  he 
ought  always  to  lay  down  to  himfelf,  to  draw  the  mod 
favourable  prognofis  the  cafe  will  bear,  or  even  more 
than  the  rules  of  his  art  will  allow.  This  is  particular- 
y  incumbent  on  him  in  fea-engagements,  where  the 
Sentence  of  death  is  executed  as  foon  as  pronounced,  and 
the  milerable  patient  is  thrown  alive  into  the  fea,  upon 
the  iurgeon’s  declaring  his  wound  to  be  mortal.  There 
are,  befides,  many  inftances  on  record,  where  wounds 
have  hea  ed,  which  the  mod  fkilful  furgeons.have  deem¬ 
ed  mortal.  The  following  wounds  may  be  reckoned 
mortal:. 

I.  Thofe  which  penetrate  the  cavities  of  the  heart, 
and  all  thofe  wounds  of  the  vifeera  where  the  large 
blood- veflels  are  opened 3  becaufe  their  fituation  will 
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not  admit  of  proper  applications  to  reftrain  the  flux  of  Wounds, 
blood.  t  - 

2.  Thofe  which  entirely  cut  off  the  paffage  of  the 
nervous  influence  through  the  body.  Such  are  wounds 
of  the  brain,  cerebellum,  medulla  oblongata,  and  fpinal 
marrow.  Wounds  likewife  of  the  fmail  blood-veffels 
within  the  brain  are  attended  with  great  danger,  from 
the  effufed  fluids  preffing  upon  the  brain.  Nor  is  there 
lefs  danger  where  the  nerves  which  tend  to  the  heart  are 
wounded,  or  entirely  divided  j  for,  after  this,  it  is  im- 
poffible  for  the  heart  to  continue  its  motion. 

3.  All  wounds  which  entirely  deprive  the  animal  of 
the  faculty  of  breathing. 

4.  Thofe  wounds  which  interrupt  the  courfe  of  the 
chyle  to  the  heart  ;  fuch  are  wounds  of  the  receptacle  of 
the  chyle,  thoracic  duft,  and  larger  la&eals,  &c. 

5.  There  are  other  wounds  which  .prove  fatal  if  ne¬ 
glected  and  left  to  nature  :  fuch  are  wounds  of  the  lar¬ 
ger  external  blood-veffels,  which  might  be  remedied  by 
ligature.  Wounds  of  fuch  parts  generally  prove  fatal  ; 
and  though  a  few  inftances  may  have  occurred  where 
people  have  recovered  after  them,  yet  they  are  al¬ 
ways  to  be  confidered  as  extremely  dangerous.  Por¬ 
tions  of  the  brain  have  been  deftroyed,  and  wounds  have 
been  made  into  it,  and  the  patients  have  lived.  It  is 
poffible,  too,  that  the  thoracic  duCt  might  be  wounded 
and  the  patient  live ;  Mr  A.  Cooper  having  (hown,  in 
a  very  ingenious  paper  in  the  Medical  Records  and  Re- 
fearches,  that  it  may  become  obftru&ed,  and  the  chyle 
conveyed  into  the  fyffera  by  anaftcunofing  lympha- 
tics. 

,  .  2 

In  examining  wounds,  the  next  confideration  is,  whe-.S>mptoms 
ther  the  parts  injured  are  fuch  as  may  be  fuppofed  to?  .oum*s 
induce  dangerous  fymptoms,  either,  immediately  or  atln  dlffeT 
fome  period  during  the  courfe  of  the  cure.  In  order  taudy.°  * 
proceed  with  any  degree  of  certainty,  it  is  neceffary  to 
be  well  acquainted  with  thofe  fymptoms  which  attend 
injuries  of  the  different  parts  of  the  body.  If  the  1km 
and  part  of  the  cellular  fubflance  are  only  divided,  the 
firft  effeCls  are  an  effufion  of  blood ;  the  lips  of  the 
wound  re  trad,  become  tumefied,  red  and  inflamed* 
leaving  a  gap  of  confiderable  widenefs  according  to  the  3 
length  and  deepnefs  of  the  wound.  If  a  very  confider- Of  wounds 
able  portion  of  Ikin  and  cellular  fubftance  is  divided,  aoftI,e^in 
flight  fever  feizes  the  patient;  the  effufion  of  blood  in and  cf*lu- 
the  mean  time  flops,  and  the  wound  is  partly  filled  up  ftance. 
with  a  cake  of  coagulated  blood.  Below  this  cake,  the 
fmail  veflels  pour  forth  a  clear  liquor,  which  in  a  fhort 
time  is  converted  into  pus  (fee  the  articles  Pus  and  Mu- 
eys).  Below  this  pus  granulations  of  new  flefh  arife, 
the  cake  of  coagulated  blood  loofens,  a  new7  ikin  covers 
the  place  where  the  wound  was,  and  the  whole  is  heal¬ 
ed  up  ;  and  there  only  remains  a  mark,  called  a  cica¬ 
trix  or  fear,  fhowing  where  the  injury  had  been  re¬ 
ceived. 

All  wounds  are  accompanied  with  a  confiderable  de-  of  tht  muf 
gree  of  pain,  efpecially  when  the  inflammation  comes cles. 
on,  though  the  divifion  reaches  no  farther  than  the  fkin 
and  cellular  fubftance.  If  the  mufcular  fibres  are  di¬ 
vided,  the  pain  is  much  greater,  becaufe  the  found  part 
of  the  mufcle  is  ftretched  by  the  contraction  of  the 
divided  part  and  the  aCtion  of  the  antagonift  mufcle, 
which  it  is  now  lefs  fitted  to  bear.  The  wound  alfo 
gaps  much  more  than  where  the  cellular  fubftance  is 
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alone  divided,  infomuch  that,  if  left  to  itfelf,  the  fkin 
will  cover  the  mufcular  fibres,  without  any  intervention 
of  cellular  fubftance  ;  and  not  only  a  very  unfightly  ci¬ 
catrix  remains,  but  the  ufe  of  the  mufcle  is  in  fome  mea- 
fure  loft.— If  the  mufcle  happens  to  be  totally  divided, 
its  fibres  retra£l  to  a  very  confiderable  diftance  j  and  un- 
lefs  proper  methods  be  taken  to  bring  them  into  contaft, 
the  ufe  of  it  is  ever  afterwards  loft. 

If  by  a  wound  any  confiderable  artery  happens  to  be 
divided,  the  blood  flows  out  with  great  velocity,  and 
by  ft  arts ;  the  patient  foon  becomes  faint  with  lofs  of 
blood  \  nor  does  the  hsemorrhagy  flop  until  he  faints 
away  altogether ;  and  if  as  much  vis  vitce  ftill  remains 
as  is  fufficient  to  renew  the  operations  of  life,  he  reco¬ 
vers  after  fome  time,  and  the  wound  heals  up  as  ufual. 
The  part  of  the  artery  which  is  below  the  wound  in  the 
mean  time  becomes  ufelefs,  fo  that  all  the  inferior  part 
of  the  limb  would  be  deprived  of  blood,  were  it  not 
that  the  fmall  branches  fent  off  from  the  artery  above 
the>  wounded  place  become  enlarged,  and  capable  of 
carrying  on  the  circulation.  Nature  alfo,  after  a  won¬ 
derful  manner,  often  produces  new  veffels  from  the  fu- 
perior  extremity  of  the  divided  artery,  by  which  the  cir¬ 
culation  is  carried  on  as  formerly.  The  confequences  of 
fuch  a  profufe  haemorrhagy  may  be,  however,  very  dan¬ 
gerous  to  the  patient,  by  inducing  extreme  debility,  or 
an  univerfal  dropfy.  This  great  haemorrhagy  happens 
efpecially  where  the  artery  is  partially  divided  }  becaufe 
then  the  veffel  cannot  contra#  in  fuch  a  manner  as  to 
clofe  the  orifice  :  however,  if  the  wound  is  but  finally 
the  blood  gets  into  the  cellular  fubftance,  fwelling  up 
the  member  to  an  extreme  degree,  forming  what  is  cal- 
led  a  diffufed  aneurtftn .  Thus  the  haemorrhagy  foon 
flops  externally,  but  great  mifchief  is  apt  to  flow  from 
the  confinement  of  the  extravafated  blood,  from  bring¬ 
ing  on  exterior  fuppuration  among  the  mufcles  and 
bones ;  and  thus  not  only  the  ufe  of  the  limb  is  entirely 
loft,  but  the  patient  is  brought  into  great  danger  of  his 
life. 

Wounds  of  the  ligaments,  nerves,  and  tendons,  are 
like  wife  attended  with  bad  confequences.  When  a  nerve 
is  entirely  divided,  the  pain  is  but  trifling,  though  the 
confequences  are  often  dangerous.  If  the  nerve  is  large, 
all  the  parts  to  which  it  is  diftributed  below  the  wound 
immediately  lofe  the  power  of  motion  and  ftnfation. 
This,  however,  takes  place  only  when  all  or  the  great- 
eft  part  of  the  nerves  belonging  to  a  particular  part  are 
divided.  If  the  fpinal  marrow,  fqr  inftance,  be  divided 
near  the  head,  the  parts  below  foon  lofe  their  fenfation 
irrecoverably  \  or  if  the  bundle  of  nerves  palling  out  of 
the  axilla  be  divided  or  tied,  fenfation  in  the  greateft 
part  of  the  arm  below  will  be  loft.  But  though  a  nerve 
fhould  be  divided,  and  a  temporary  palfy  be  produced, 
it  may  reunite,  and  perform  its  former  functions.  If  a 
nerve  be  wounded  only,  inftead  of  being  divided,'  the 
7  word  fymptoms  frequently  enfue, 

Ofthetho-  Wounds  which  penetrate  the  cavities  of  the  thorax 
vifcera^  l^e  aTe  a^ways  exceedingly  dangerous,  becaufe  there  is 
fcarce  a  poffibility  of  all  the  vifcera  efcaping  unhurt.  A 
ivound  is  known  to  have  penetrated  the  cavity  of  the 
thorax  principally  by  the  difcharge  of  air  from  it  at  each 
infpiration,  by  an  extreme  difficulty  of  breathing,  and 
by  coughing  up  blood.  Such  wounds,  however,  are 
not  always  mortal ;  the  lungs  have  frequently  been 
woimded;  and  yet  the  patient  has  recovered. — Wounds 
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of  the  diaphragm  are  almoft  always  mortal,  either  by  Wounds.  ^ 
inducing  fatal  convulfions  immediately,  or  by  the  afcent*  1  “v— 1 
of  the  ftomach,  which  the  preffure  of  the  abdominal 
mufcles  forces  up  through  the  wound  into  the  cavity  of 
the  thorax  \  of  this  Van  Swieten  gives  feveral  inftances. 

—Even  though  the  wound  do  not  penetrate  into  the 
cavity  of  the  thorax,  the  very  word  fymptoms  may  fol¬ 
low.  For  if  the  wound  defcends  deeply  among  the  ex¬ 
ternal  mufcles,  and  its  orifice  lies  higher,  the  extravafa¬ 
ted  blood  will  be  therein  collected,  ftagnate,  and  form 
various  finufes  \  which  after  having  eroded  the  pleura, 
may  at  length  pafs  into  the  cavity  of  the  thorax.  The 
matter  having  once  found  a  vent  into  this  cavity,  will 
be  continually  augmenting  from  the  difcharge  of  the  fi- 
nuous  ulcer,  and  the  lungs  will  at  lad  differ  by  the  fur¬ 
rounding  matter.  If,  in  cafes  of  wounds  in  the  thorax, 
the  ribs  or  fternum  happen  to  become  carious,  the  cure 
will  be  extremely  tedious  and  difficult.  Galen  relates 
the  cafe  of  a  lad  who  received  a  blow  upon  his  fternum 
in  the  field  of  exercife  :  it  was  firft  neglected,  and  af¬ 
terwards  badly  healed  \  but,  four  months  afterwards,4 
matter  appeared  at  the  place  which  had  received  the 
blow.  A  phyfician  made  an  incifion  into  the  part,  and 
it  was  foon  after  cicatrized  :  but  in  a  fliort  time  a  new 
collection  made  its  appearance,  and  upon  a  fecond  inci¬ 
fion  the  wound  refufed  to  heal.  Galen  found  the  fter¬ 
num  carious  \  and  having  cut  off  the  difeafed  part,  the 
pericardium  itfelf  was  obferved  to  be  corroded,,  fo  that 
the  heart  could  be  feen  quite  naked  ;  notwithftanding 
which,  the  wound  was  cured  in  no  very  long  tirfie. 

There  is  fometimes  difficulty  in  determining  whether 
the  wound  has  really  penetrated  into  the  thorax  or  into 
the  abdomen  ■,  for  the  former  defcends  much  farther  to¬ 
wards  the  fides  than  at  the  middle.  But  as  the  lungs 
are  almoft  always  wounded  when  the  cavity  of  the  tho¬ 
rax  is  penetrated,  the  fymptoms  arifing  from  thence  can 
fcarcely  be  miftaken. — Another  fymptom  which  fre¬ 
quently,  though  not  always,  attends  wounds  of  the  tho¬ 
rax,  is  an  emphyfema.  This  is  occafioned  by  the  air 
efcaping  from  the  wounded  lungs,  and  infinuating  itfelf 
into  the  cellular  fubftance  ;  which  being  pervious  to  it: 
over  the  whole  body,  the  tumor  paffes  from  one  part  to 
another,  till  at  hft  every  part  is  inflated  to  a  furprifing 
degree.  An  inftance  is  given  in  the  Memoirs  of  the 
Royal  Academy,  of  a  tumour  of  this  kind,  which  orv 
the  thorax  was  eleven  inches  thick,  on  the  abdomen 
nine,  on  the  neck  fix,  and  on  the  reft  of  the  body  four  \ 
the  eyes  were  in  a  great  meafure  thruft  out  of  their  or¬ 
bits  by  the  inflation  of  the  cellular  fubftance  ;  and  the 
patient  died  the  fifth  day.  This  was  occafioned  by  a- 
ftab  with  a  fword-  g 

Wounds  of  the  abdomen  are  not  lefs  dangerous  than-Of  the  ab- 
thofe  of  the  thorax,  on  account  of  the  importance  ofdomen  and 
the  vifcera  which  it  contains.  When  the  wound  does lts  v^cera* 
not  penetrate  the  cavity,  there  is  fome  danger  of  a  her¬ 
nia  being  formed  by  the  protrufion  of  the  peritonaeum 
through  the  weakened  integuments,  and  the  danger  is 
greater  the  larger  the  wound  is.  Thofe  wounds  which 
run  obliquely  betwixt  the  interftices  of  the  mufcles  often' 
produce  fmuous  ulcers  of  a  bad  kind.  For  as  there  is  a4 
large  quantity  of  fat  interpofed  everywhere  betwixt  the 
mufcles  of  the  abdomen,  if  a  wound  happens  to  run  be¬ 
tween  them,  the  matter  there  collected, *  not  meeting 
with  free  egiefs  through  the  mouth  of  the  wound,  often 
makes  its  way  in  a  furprifing  manner  through  the  cellu-*- 

lar. 
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mufcles  ;  in  which  cafe  the  cure  is  always  difficult,  and 
fometimes  impoffible. 

If  a  large  wound  penetrate  the  cavity  of  the  abdo¬ 
men,  fome  of  the  vifcera  will  certainly  be  protruded 
through  it;  or  if  the  wound  is  but  fmall,  and  clofed  up 
with  fat  fo  that  none  of  the  inteftines  can  be  protruded, 
we  may  know  that  the  cavity  of  the  abdomen  is  pierced, 
and  probably  fome  of  the  vifcera  wounded,  by  the  acute 
pain  and  fever,  palenefs,  anxiety,  fain  tings,  hiccough, 
cold  fweats,  and  weakened  pulfe,  all  of  which  accom¬ 
pany  injuries  of  the  internal  parts.  The  mifehiefs  which 
attend  wounds  of  this  kind  proceed  not  only  from  the 
injury  done  to  the  vifcera  themfelves,  but  from  the  ex- 
travafation  of  blood  and  the  difeharge  of  the  contents  of 
the  inteftines  into  the  cavity  of  the  abdomen  ;  which, 
being  of  a  very  putrefeent  nature,  foon  bring  on  the 
moft  violent  diforders.  Hence  wounds  of  the  abdomi¬ 
nal  vifcera  are  very  often  mortal.  This,  however,  is 
not  always  the  cafe,  for  the  fmall  inteftines  have  been 
totally  divided,  and  yet  the  patient  has  recovered. 
Wounds  both  of  the  fmall  and  large  inteftines  have 
healed  fpontaneoufly,  even  when  they  were  of  fuch  mag¬ 
nitude  that  the  contents  of  the  inteftine  were  freely  dif- 
charged  through  the  wound  into  the  abdomen,  and  after 
part  of  the  inteftine  ifefelf  has  been  protruded  through 
the  wound  of  the  integuments. 

When  the  mefentery  is  injured,  the  danger  is  ex¬ 
treme,  on  account  of  its  numerous  veffels  and  nerves. 
Wounds  of  the  liver,  fpleen,  and  pancreas,  are  alfo  ex¬ 
ceedingly  dangerous,  although  there  are  fome  inftances 
of  the  fpleen  being  cut  out  of  living  animals  without 
any  con  fide  rable  injury. 

From  the  preceding  account  of  the  fymptoms  attend¬ 
ing  wounds  in  the  different  parts  of  the  body,  the  fur- 
geon  may  be  enabled  to  judge  in  fome  meafure  of  the 
event ;  though  it  muft  always  be  remembered,  that 
wounds,  even  thofe  which  feemed  at  firft  to  be  of  the 
flighted:  nature,  have,  contrary  to  all  expectation,  proved 
mortal,  chiefly  by  inducing  convulfions,  or  a  locked  jaw; 
fo  that  no  certain  prognoftic  can  be  drawn  on  fight  of 
recent  wounds.  We  fhall  now,  however,  proceed  to 
confider  their  treatment. 

For  the  cure  of  wounds,  it  has  been  already  obferved, 
that  the  ancients  imagined  balfams,  the  juice  of  herbs, 
&c.  to  be  fpecifics.  In  after-ages,  and  in  countries 
where  balfams  are  not  eafily  to  be  procured,  falves  were 
fubftituted  in  their  place  ;  and  even  at  this  day  there 
are  many  who  reckon  a  falve  or  ointment  effentially  ne- 
ceffary  for  healing  the  flighted:  cut.  It  is  certain,  how¬ 
ever,  that  the  cure  of  wounds  cannot  be  effeffed,  nay, 
not  even  forwarded  in  the  lead,  by  ointments,  unlefs  in 
particular  cafes.  That  power  which  the  human  frame 
has  of  repairing  the  injuries  done  to  itfelf,  which  by 
phyficians  is  called  vis  medicatrix  naturccy  is  the  ffole 
agent  in  curing  external  injuries  ;  and  without  this  the 
moft  celebrated  balfams  would  prove  ineffectual.  When 
a  wound  has  been  made  with  a  fharp  inftrument,  and 
is  not  extenfive,  if  it  be  immediately  cleaned  and  all 
the  extravafated  blood  fucked  (a)  out  or  wafhed  way,  it 
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does  not  heal  by  this  procefs,  there  are  three  ftages  to  v 
be  obferved  in  its  cure  ;  the  firft,  called  fuppuration, 
which  takes  place  when  the  ends  of  the  wounded  veffels 
contract  themfelves,  and  pour  out  the  liquor  which  is 
converted  into  pus.  As  foon  as  this  appears,  the  fecond, 
or  granulating  ftage,  in  which  the  flefh  begins  to  giow 
up,  takes  place  ;  and  as  this  proceeds,  tile  edges  of 
the  wound  acquire  a  fine  bluifh  or  pearl  colour,  which 
is  that  of  the  new  fkin  beginning  to  cover  the  wound  as 
far  as  the  granulations  have  filled  it  up.  This  procefs 
continues,  and  the  fkin  advances  from  all  fides  towards 
the  centre,  which  is  called  the  cicatrizing  of  the  wound. 
For  the  promoting  of  each  of  thefe  proceffes,  feverai 
ointments  were  formerly  much  in  vogue.  But  it  is 
now  found,  that  no  ointment  whatever  is  capable  of 
promoting  them  ;  and  that  it  is  only  neceffary  to  keep 
the  wound  clean,  and  to  prevent  the  air  from  having 
accefs  to  it.  This,  indeed,  nature  takes  care  to  do,  by 
covering  the  wound  with  a  cake  of  coagulated  blood ; 
but  if  a  wound  of  any  confiderable  magnitude  fhould  be 
left  entirely  to  nature,  the  pus  would  form  below  the 
cruft  of  coagulated  blood  in  fuch  quantity,  that  it  would 
moft  probably  corrupt,  and  the  wound  degenerate  into 
a  corroding  ulcer.  It  is  neceffary,  therefore,  to  clcanfe 
the  wound  frequently  ;  for  this  purpofe  it  will  be  pro¬ 
per  to  apply  a  little  ointment  fpread  on  foft  feraped  lint. 
And,  in  a  healthy  body,  the  wound  will  heal  without 
further  trouble.  As  to  the  ointment  employed,  it  is  al¬ 
moft  indifferent  what  it  be,  provided  it  has  no  acrid  or 
ftimulating  ingredient  in  its  compofition  ;  hogs  lard  or 
the  fimple  ointment  of  the  Pharmacopeia  will  anfwer 
perfectly. 

But  though,  in  general,  wounds  thus  eafily  admit  of 
a  cure,  there  are  feverai  circumftances  which  require  a 
different  treatment,  even  in  fimple  divifions  of  the  ftefliy 
parts,  when  neither  the  membranous  nor  tendinous  parts 
are  injured.  Thefe  are,  1.  Where  the  wound  is  large, 
and  gapes  very  much,  fo  that,  if  allowed  to  heal  in  the 
natural  way,  the  patient  might  be  greatly  disfigured  by 
the  fear.  It  is  proper  to  bring  the  lips  of  the  wound 
near  to  each  other,  and  to  join  them  either  by  adhefive 
plafter  or  by  future,  according  as  the  wound  is  fuper- 
ficial,  or  deep.  2.  When  foreign  bodies  are  lodged  in 
the  wound,  as  when  a  cut  is  given  by  glafs,  &c.  it  is 
neceffary  to  extra#  them,  before  the  wound  is  dreffed  ; 
for  it  will  never  heal  until  they  are  difeharged.  When 
thefe  bodies  are  fituated  in  fuch  a  manner  as  not  to  be 
capable  of  being  extracted  without  lacerating  the  ad¬ 
jacent  parts,  which ‘would  occafion  violent  pain  and 
other  bad  fymptoms,  it  is  neceffary  to  enlarge  the 
wound,  fo  that  thefe  offending  bodies  may  be  eafily  re¬ 
moved.  This  treatment,  however,  is  chiefly  neceffary 
in  gunfhot  wounds,  of  which  we  fhall  afterwards 
fpeak.  3.  When  the  wound  is  made  in  fuch  a  man¬ 
ner  that  it  runs  for  fome  length  below  the  fkin,  and  the 
bottom  is  much  lower  than  the  orifice,  the  matter  col¬ 
lected  from  all  parts  of  the  wound  will  be  lodged  in  the 
bottom  of  it,  where,  corrupting  by  the  heat,  it  will  de¬ 
generate  into  a  fiftulous  ulcer.  To  prevent  this,  we 
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(a)  See  an  account  of  the  method  of  fucking  wounds,  in  Mr  John  Bell’s  Difcourfes  on  Wounds ,  Part  i.  dif- 
courfe  v.  p.  215. 
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Wounds.^  mud  ufe  compreffes,  applied  fo  that  the  bottom  of  the 
wound  may  fuffer  a  more  confiderable  prefliire  than  the 
upper  part  of  it.  Thus  the  matter  formed  at  the  bot¬ 
tom  will  be  gradually  forced  upwards,  and  that  formed 
at  the  upper  part  will  be  incapable  of  defcending  by  its 
weight  ;  the  divided  parts,  in  the  mean  time,  eafily 
uniting  when  brought  clofe  together.  Indeed,  the 
power  which  nature  has  of  uniting  different  parts  of 
-the  human  body  is  very  furprifing  ;  for,  according  to 
authors  of  credit,  even  if  a  piece  of  flefh  be  totally  cut 
out,  and  applied  in  a  fhort  time  afterwards  to  the  place 
from  whence  it  was  cut,  it  will  unite.  That  a  part  cut 
out  of  a  living  body  does  not  entirely  lofe  its  vital 
power  for  fome  time,  is  evident  from  the  modern  prac¬ 
tice  of  tranfplanting  teeth  ;  and  from  an  experiment  of 
Mr  John  Hunter’s,  where  he  put  the  tefticle  of  a  cock 
into  the  belly  of  a  living  hen,  and  the  tefticle  adhered 
to  the  liver,  and  became  connected  to  it  by  means  of 
blood-veflels  *.  We  have  therefore  the  greateft  reaforr 
tp  hope,  that  the  divided  parts  of  the  human  body, 
when  clofely  applied  to  each  other,  will  cohere  without 
leaving  any  ffnus  or  cavity  between  them.  However, 
if  this  method  (hould  fail,  and  matter  be  colle&ed  in  the 
depending  part  of  the  wound,  it  will  be  neceffary  to 
make  an  opening  in  that  part  in  order  to  let  it  out  ; 
after  which  the  wound  may  be  cured  in  the  common 
way.  4.  During  the  courfe  of  the  cure,  it  fometimes 
happens  that  the  wound,  inftead  of  filling  up  with  gra¬ 
nulations  of  a  florid  colour,  ffioots  up  into  a  glafly-like 
fubftance  which  rifes  above  the  level  of  the  furrounding 
fkin,  while,  at  the  fame  time,  inftead  of  laudable  pus,  a 
thin  ill-coloured  and  fetid  ichor  is  difcharged.  I11  this 
cafe  the  lips  of  the  wound  lofe  their  beautiful  pearl  co¬ 
lour,  and  become  callous  and  white,  nor  does  the  cica¬ 
trizing  of  the  w'ound  at  all  advance.  When  this  hap¬ 
pens  in  a  healthy  patient,  it  generally  proceeds  from 
fome  improper  management,  efpecially  the  making  ufe 
of  too  many  emollient  and  relaxing  medicines,  an  im¬ 
moderate  ufe  of  balfams  and  ointments.  Frequently 
nothing  more  is  requifite  for  taking  down  this  fungus 
than  dretting  with  dry  lint  ;  at  other  times  defiecative 
powders,  fuch  as  calamine,  tutty,  calcined  alum,  &c. 
wall  be  neceffary ;  and  fometimes  red  precipitate  mer¬ 
cury  muff  be  ufed.  This  laft,  however,  is  apt  to  give 
great  pain,  if  fprinkled  in  its  dry  ftate  upon  the  wound; 
it  is  therefore  mod  proper  to  grind  it  with  fome  yellow 
balilicon  ointment,  which  makes  a  much  more  gentle, 
though  at  the  fame  time  an  efficacious  efcharotic! 
Touching  the  overgrown  parts  with  blue  vitriol  is  alfo 
found  very  effectual. 

Hitherto  we  have  confidered  the  wounded  patient  as 
otherwife  in  a  ftate  of  perfeft  health  ;  but  it  muft  be  ob- 
ferved,  that  a  large  wound  is  capable  of  difordering  the 
fyftem  to  a  great  degree.  If  the  patient  is  ftrong  and 
vigorous,  and  the  pain  and  inflammation  of  the  wound 
great,  confiderable  degree  of  fever  may  arife,  which  it 
will  be  neceffary  to  check  by  bleeding,  low  diet,  and 
other  parts  of  the  antiphlogiftic  regimen,  at  the  fame 
time  the  inflamed  lips  of  the  wound  and  parts  adjacent 
are  to  be  treated  with  emollient  fomentations  or  cata- 
plafms^  till  the  pain  and  fwelling  abate.  On  the  other 
hand,  it  may  happen,  when  the  patient  is  of  a  weak  and 
lax  habit,  that  the  vis  vitce  may  not  be  fufficient  to  ex¬ 
cite  fuch  an  inflammation  in  the  wound  as  is  abfolutely 
pedlary  for  its  cure.  In  this  cafe,  the  edges  of  the 
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wound  look  pale  and  foft ;  the  wound  itfelf  ichorous  Wounds, 
and  bloody,  without  any  figns  of  granulations;  or  ifw^r~ 
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any  granulations  (hoot  up,  they  are  of  the  fungous 
glafiy  kind  above  mentioned.  To  fuch  wounds  all  ex¬ 
ternal  applications  are  vain  ;  it  is  neceffary  to  ftrengthen 
the  patient  by  proper  internal  remedies,  among  which 
the  bark  has  a  principal  place,  until  the  wound  begins 
to  alter  its  appearance.  In  fuch  perfons,  too,  there  is 
fome  danger  of  a  heftic  fever  by  the  abforption  of  mat¬ 
ter  ;  and  this  will  take  place  during  the  courfe  of  the 
cure,  even  when  the  appearances  have  been  at  firft  as 
favourable  as  could  be  wifhed..  This  happens  generally 
when  the  wound  is  large,  and  a  great  quantity  of  mat¬ 
ter  formed  :  for  by  this  difeharge  the  patient  is  weaken¬ 
ed  ;  fo  that  the  pus  is  no  fooner  formed,  than  it  is  re¬ 
conveyed  into  the  body  by  the  abforbent  veffels,  and 
immediately  affe&s  the-  patient  with  feverifh  heat. 

When  this  takes  place,  the  beft  remedy  is  to  exhibit 
the  bark  copiouily,  at  the  fame  time  to  fupport  the  pa- 
Uent  by  proper  cordials  and  nourifhing  diet.  Indeed, 
in  general,  it  will  be  found,  that,  in  the  cafe  of  wounds 
of  any  confiderable  magnitude,  a  more  full  and  nourifh- 
ing  regimen  is  required  than  the  patient,  even  in  health, 
has  been  accuftomed.to  ;  for  the  difeharge  of  pus  alone’ 
where  the  quantity  is  confiderable,  proves  very  debili¬ 
tating.  And  it  is  conftantly  found,  that  the  cure  of 
fuch  fores  goes  on  much  more  eafily  when  the  patient 
is  kept  in  his  ufual  habit  of  body,  than  when  his  fyftem 
is  much  emaciated  by  a  very  low  allowance ;  and,  for 
the  fame  reafon,  purgatives,  taken  more  freely  than 
what  is  neceffary  to  keep  the  bowels  open,  and  whatever 
elfe  tends  to  weaken  the  conftitutien,  are  improper  in 
the  cure  of  wounds. 

Hsemorrhagies  very  frequently  happen  in  wounds,.™  1  ” 
either  from  a  divifion  of  a  large  artery,  or  of  a  number  rh  '“ 
ol  fmall  ones.  In  this  cafe,  the  firft  ftep  to  be  taken  by  from 
the  furgeon  is  to  efte£t  a  temporary  ftoppage  of  thewoun^s* 
blood  by  means  of  compreffion,  and  he  is  then  to  tie  up 
all  the  larger  veffels  according  to  the  methods  ufually 
directed.  J 

.  Whem  the  principal  arteries  of  a  wound  have  been 
tied,  and  a  little  blood  continues  to  be  difcharged 
which  appears  to  come  from  fundry  fmall  veffels  only’ 
an  experienced  furgeon  is  induced  to  think,  that  the 
compreffion  of  the  bandages  will  in  all  probability 
etteft  a  total  ftoppage  of  the  hoemorrhagy.  In  a  n-ene 
ral  oozing  from  the  whole  furface  of  a  fore,  and  when- 
no  particular  veffel  can  be  diftinguiflied,  there  is  a  ne- 
ceflity  for  trailing  to  the  bandage  or  comprefTion  :  but 
whenever  an  artery  can  be  difeovered,  of  whatever  fize 
it  may  be,  it  ought  to  be  fecured  by  a  ligature.  But  it 
frequently  happens,  that  confiderable  quantities  of  blood 
are  difcharged,  not  from  any  particular  vefTel,  but  from 
all  the  fmall  arteries  over  the  furface  of  the  wound  •  and 
in  wounds  of  great  extent,  particularly  after  the  extir 
pation  of  cancerous  breads,  and  in  other  operations  where- 
extenfive  fores  are  left,  this  fpecies  of  haemorrliagy  often 

to°fuppref7  trouWekme  being  exceedingly  difficult 

In  conftitutions  perfeftly  healthy,  on  the  occurrence 
o.  wounds  even  of  the  mart  extenfive  nature,  as  foon  as 
the  larger  arteries  are  fecured,  all  the  fmall  veffels  which 
have  been  divided  are  diminifhed,  not  only  in  their  dia- 
meters,  but  alfo  in  their  length  ;  in  confluence  of 
which,  they  recede  confiderably  within  the  furface  of 
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the  furrounding  parts.  This  caufe  of  itfelf  would  pro¬ 
bably,  in  the  greateft  number  of  infiances,  prove  fuf- 
ficient  for  reftraining  all  lofs  of  blood  from  the  fmaller 
arteries*  Another  very  powerful  agent  however  is  pro¬ 
vided  by  nature  for  producing  the  fame  effeft.  From 
the  extremities  of  the  divided  veffels  which  at  firft  dif- 
charged  red  blood,  there  now,  in  their  contracted  ftate, 
.oozes  out  a  more  thin,  though  Vifcid  fluid,  containing  a 
great  proportion  of  the  coagulable  parts  of  the  blood  ; 
and  this  being  equally  diftributed  over  the  furface  of 
the,  wound,  by  its  agglutinating  powers  has  a  very  con- 
liderable  influence  in  reftraining  all  fuch  hsemorrhagies. 

When  a  tedious  oozing  occurs  in  a  patient  young  and 
vigorous,  and  where  the  tone  of  the  mufcular  fibres  is 
•evidently  great,  the  moft  effe&ual  means  of  putting  a 
flop  to  the  difcharge  is  to  relax  the  vafcular  fyftem, 
either  by  opening  a  vein  in  fome  other  part,  or,  what 
gives  Hill  more  immediate  relief,  by  untying  the  liga¬ 
ture  on  one  of  the  principal  arteries  of  the  part,  fo  as  to 
allow7  it  to  bleed  freely  :  thofe  violent  fpafmodic  twdtch- 
ings  too,  fo  frequent  after  operations  on  any  of  the  ex¬ 
tremities,  when  they  do  not  depend  on  a  nerve  being 
included  in  the  ligature  with  the  artery,  are  in  this 
manner  more  effeClually  relieved  than  by  any  other 
mean*. 

By  the  fame  means  the  patient,  from  being  in  a  fe¬ 
brile  heat  and  much  confufed,  foon  becomes  very  tran¬ 
quil  :  the  violent  pulfation  of  the  heart  a$d  larger  ar¬ 
teries  abates,  and  the  blood  not*  being  propelled  with 
fuch  impetuofity  into  the  fmaller  veffels  of  the  part, 
they  are  left  at  more  liberty  to  retradl. 

The  patient  ought  to  be  kept  exceedingly  cool  ;  wine 
and  other  cordials  fhould  be  rigidly  avoided  ;  cold  wa¬ 
ter,  acidulated  either  with  the  mineral  or  vegetable 
acids,  ought  to  be  the  only  drink;  motion  of  every 
kind,  particularly  of  the  part  affeCled,  fhould  be  guard¬ 
ed  againft  ;  and  the  lip  of  the  wound  being  drawn  to¬ 
gether  by  adhefive  plafter,  and  gently  covered  with 
toft  charpie,  it  ought  to  be  tied  up  with  a  bandage  fo 
applied  as  to  produce  a  moderate  degree  of  preffure  on 
the  extremities  of  the  divided  parts. 

As  foon  as  a  fufficient  quantity  of  blood  has  been  dif- 
charged,  the  wound  dreffed,  and  the  patient  laid  to  reft, 
a  dofe  of  opium  proportioned  to  the  violence  of  the 
fymptoms  ought  to  be  immediately  exhibited.  It  ought 
to  be  remarked,  however,  that  in  all  fuch  circumffances, 
much  larger  dofes  of  this  medicine  are  neceffary  than  in 
ordinary  cafes  requiring  the  ufe  of  opiates.  Small  dofes, 
inftead  of  anfwering  any  good  purpofe,  feem  frequently 
rather  to  aggravate  the  vatious  fymptoms ;  fo  that 
whenever  they  are  had  recourfe  to  in  fuch  cafes,  they 
ought  ahvays  to  be  given  in  quantities  fufficient  for  the 
intended  effetft. 

But  hcemorrhagies  of  this  nature  happen  much  more 
frequently  in  related  enfeebled  habits,  where  the  folids 
have  loft  part  of  their  natural  firmnefs,  and  the  fluids 
have  acquired  a  morbid  tenuity.  In  this  cafe^  a  moder¬ 
ate  ufe  of  generous, wine  -ought  to  be  immediately  pre¬ 
ferred  ;  for  nothing  tends  fo  much,  in  fuch  circum- 
ftances,  to  reft  rain  haemorrhagies,  as  a  well  dire&ed  ufe 
of  proper  cordials.  By  tending  to  invigorate  and  brace 
the  folids,  they  enable  the  arterial  fyftem  to  give  a  due 
refiftance  to  the  contained  fluids ;  and  have  alfo  a  con- 
fiderable  influence  in  reftormg  to  the  fluids  that  vifeidi- 
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ty  of  texture,  of  which  in  all  fuch  inftances  w*e  fuppofe 
them  to  be  deprived. 

A  nourifhing  diet  alfo  becomes  proper  ;  the  patient 
ought  to  be  kept  cool ;  and  the  mineral  acids,  from  their 
known  utility  in  every  fpecies  of  hsemorrhagy,  ought 
alfo  to  be  preferibed.  Reft  of  body  is  here  alfo  pro¬ 
per  ;  and  opiates,  when  indicated  either  by  pain  or 
fpafmodic  affections  of  the  mufcles,  ought  never  to  be 
omitted. 

Together  with  thefe  remedies  adapted  to  the  general 
fyftem,  particular  dreflings,  appropriated  to  the  ftate  of  the 
parts  to  which  they  are  to  be  applied,  have  been  found 
very  beneficial.  In  healthy  constitutions,  foon  after  the 
difcharge  of  blood  is  over,  the  parts  are  covered  with  a 
vifcid  coagulable  effufion  from  the  mouths  of  the  now 
retraced  arteries  ;  but  in  conftitutions  of  an  oppofite 
nature,  where  the  folids  are  much  relaxed,  the  blood  in 
general  is  found  in  fuch  an  attenuated  ftate  as  to  afford 
no  fecretion  of  this  nature. 

To  fupply  as  much  as  poflible  the  deficiency  of  this 
natural  balfam,  different  artificial  applications  have  been 
invented.  Dufting  the  part  with  ftarch  or  wheat-flour 
has  fometimes  been  found  of  ufe,  and  gum  arabic  in 
fine  powder  has  been  known  to  anfwer  when  thefe  failed. 

Applications  of  this  kind,  indeed,  have  been  ufed 
with  fuccefs  in  all  fuch  haemorrhagies,  with  whatever 
habit  of  body  they  happen  to  be  conne&ed  ;  but  they 
have  alwrays  proved  more  particularly  ferviceable  in  re¬ 
laxed  conftitutions,  attended  with  an  attenuated  ftate 
of  the  blood  and  an  enfeebled  mufcular  fyftem. .  Al¬ 
cohol,  or  any  other  ardent  fpirits,  impregnated  with  as 
great  a  quantity  as  they  can  diffolve  of  myrrh,  or  any 
other  of  the  heating  vifcid  gums,  may  be  here  ufed  with 
freedom,  though  in  conftitutions  of  an  oppofite  nature 
they  ought  never  to  be  employed.  The  balfcimum 
traumaticum  of  the  (hops,  a  remedy  of  this  nature,  has 
long  been  famous  for  its  influence  in  fuch  cafes  :  but 
that  indiferiminate  ufe  of  this  and  fimilar  applications 
which  has  long  prevailed  with  fome  practitioners,  has 
undoubtedly  done  much  harm  ;  for  as  they  are  all  poi- 
feffed  of  very  ftimulating  powers,  they  of  courfe  tend  to 
aggravate  every  fymptom  in  wounds  connected  with  a 
tenfe  ftate  of  fibres,  or  much  pain,  efpecially  when  fpaf¬ 
modic  mufcular  affe&ions  prevail. 

By  a  due  perleverance  in  one  or  other  of  the  plans 
here  pointed  out,  it  will  feldom  happen  that  haemorrha- 
gies  are  not  at  laft  put  a  ftop  to  :  but  wThen  the  contrary 
does  occur,  when,  notwithftanding  the  ufe  of  the  reme¬ 
dies  recommended,  a  difcharge  of  blood  ftill  continues  ; 
in  addition  to  the  means  already  advifed,  an  equal  mode¬ 
rate  preffure  ought  to  be  applied  over  the  whole  furface 
of  the  fore,  to  be  continued  as  long  as  the  neceflity  of 
the  cafe  feems  to  indicate. 

In  finifhing  the  dreflings  of  fuch  wounds,  after  the 
adhefive  plafter  and  compreffes  have  been  applied,  a 
bandage  properly  adapted  to  the  part  ought  to  be  em¬ 
ployed,  and  in  fuch  a  manner  as  to  produce  as  equal  a 
degree  of  preffure  over  the  furface  of  the  wound  as  pof¬ 
fible.  But  it  now  and  then  happens  that  no  bandage 
can  be  applied  fo  as  to  produce  the  defired  effeCl ;  and 
in  fuch  cafes  the  hand  of  an  affiftant  is  the  only  re- 
fource  ;  which  being  firmly  preffed  over  the  dreflings, 
will  commonly  fucceed  when  no  other  means  is  found 
to  have  much  influence. 

Wounds 


Wounds. 
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^  Wounds.  Wounds  of  the  nerves,  tendons,  and  ligaments,  are  don.  Mr  Hunter  fuppofed,  that  all  the  dreadful  (ymp-  Wounds. 

v  attended  with  much  more  violent  fymptoms  than  thofe  toms  found  now  and  then  to  be  induced  by  the  opera- 
Symptoms  w^ere  even  confiderable  arteries  are  divided,  and  they  tion  of  blood-letting,  might  be  more  readily  accounted  Mr  j1^ 
which  frequently  refill  every  method  of  cure  propofed  by  the  for  from  an  inflamed  ftate  of  the  internal  fuiface  of  the  Hunter’s 
fometimes  moft  fkilful  pra£litioners.  In  the  Ample  procefs  of  vein,  than  from  any  other  caufe.  Such  a  ftate  of  the  opinion 
fucceed  blood-letting,  it  frequently  happens  that  the  tendinous  vein  he  has  often  traced  in  horfes  that  have  died  of  fuch 
^od"let’  expanlion  called  the  aponeurtofts  of  the  biceps  niufcle  is  fymptoms  from  venefe6tioft,  and  the  fame  appearances 
wounded,  or  even  the  tendon  of  that  mufcle  itfelf  is  have  fometimes  occurred  alfo  in  the  human  body.  And 


pundlured,  by  the  point  of  the  lancet ;  or  fometimes  a 
nerve  which  happens  to  lie  in  the  neighbourhood  is 
partially  divided.  Any  one  of  thefe  wounds,  though 
they  are  the  fmalleft  we  can  well  fuppofe  to  be  given, 
are  frequently  very  dangerous  and  difficult  of  cure.  It 
fometimes  immediately  happens  on  the  introdu&ion  of 
the  lancet,  that  the  patient  complains  of  a  moft  exqui- 
£te  degree  of  pain  ;  and  when  this  occurs,  we  may  reft 
allured  that  either  a  tendon  or  a  nerve  has  been  wound¬ 
ed.  On  fome  occafions,  by  proper  management,  fuch 
as  evacuating  a  conliderablc  quantity  of  blood  at  the 
orifice  newly  made,  by  keeping  the  part  at  perfefl  reft, 
and  preferving  the  patient  in  as  cool  a  ftate  as  poffible, 
the  pain  at  firft  complained  of  will  gradually  abate,  and 
at  laft  go  off  entirely  without  any  bad  confequence.  At 
other  times,  however,  this  pain  which  occurs  inftanta- 
neoufly  on  the  introduction  of  the  lancet,  inftead  of 
abating,  begins  foon  to  increafe  }  a  fullnefs,  or  fmall 
degree  of  fwelling,  takes  place  in  the  parts  contiguous 
to  the  wound  j  the  lips  of  the  fore  become  fomewhat 
hard  and  inflamed  $  and,  in  the  courfe  of  about  24  hours 
from  the  operation,  a  thin  watery  ferum  begins  to  be 
difcharged  at  the  orifice. 

If,  by  the  means  employed,  relief  is  not  foon  obtain¬ 
ed,  thefe  fymptoms  generally  continue  in  nearly  the 
fame  ftate  for  two  or  perhaps  three  days  longer.  At 
this  time  the  violent  pain  which  at  firft  took  place  be¬ 
comes  ftill  more  diftreffing  j  but  inftead  of  being  {harp 
and  acute  as  before,  it  is  now  attended  with  the  fenfa- 
tion  of  a  burning  heat,  which  goes  on  to  increafe,  and 
proves,  during  the  whole  courfe  of  the  ailment,  a  fource 
of  conftant  diftrefs  to  the  patient.  The  fullnefs  and 
hardnefs  in  the  lips  of  the  wound  begin  to  increafe,  and 
the  fwelling  in  the  neighbouring  parts  gradually  ex¬ 
tends  over  the  whole  members.  The  parts  at  laft  be¬ 
come  exceedingly  tenfe  and  bard  5  an  eryfipelatous  in¬ 
flammatory  colour  frequently  appears  ov«r  the  whole 
member  5  the  pulfe  by  this  time  is  generally  very  hard 
and  quick  ;  the  pain  is  now  intenfe,  the  patient  ex¬ 
ceedingly  reftlefs  •,  twitchings  of  the  tendons  occur  to  a 
greater  or  lefs  degree ;  on  fome  occafions,  a  locked 
jaw  and  other  convulfive  affeClions  fupervene  *,  and  all 
thefe  fymptoms  continuing  to  increafe,  it  moft  frequent¬ 
ly  happens  that  the  torture  under  which  the  patient  has 
13  been  groaning  is  at  laft  terminated  by  death.  v 
Opinions  Different  opinions  have  prevailed  refpeCling  the  caufe 
about  the  Gf  thefe  fymptoms.  By  fome  they  have  been  imputed 
thefe  fymp-  t0  wounc*s  °*  the  tendons.  By  others  the  tendons  are 
toms.  fuppofed  to  be  fo  entirely  deftitute  of  fenfibility,  as  to 
be  quite  incapable  of  producing  fo  much  diftrefs  5  fo 
that  wounds  of  the  nerves  they  confider,  on  all  fuch  oc¬ 
cafions,  as  the  true  caufe  of  the  various  fymptoms  we 
have  mentioned. 

One  or  other  of  thefe  ideas  continued  to  be  the  only 
fource  for  explaining  the  various  phenomena  found, to 
occur  in  this  malady,  till  a  different  opinion  was  fug- 
gefted  by  the  late  ingenious  Mr  John  Hunter  of  Lon- 
Vol.  XX.  Part  II.  , 


on  other  occafions,  inflammation  having  in  this  manner 
been  once  excited,  has  been  known  to  terminate  in  fup* 
puration  ;  and  the  matter  thus  produced  being  in  the 
courfe  of  circulation  carried  to  the  heart,  Mr  Hunter 
fuppofer  that  in  fuch  cafes  death  may  have  been  induced 
by  that  caufe  alone. 

There  can  be  no  reafon  to  doubt  the  fa£!  held  forth 
by  Mr  Hunter,  that  in  fuch  inftances  the  vein  in  which 
the  orifice  has  been  made,  has  frequently  after  death 
been  found  greatly  inflamed  :  but  however  ingenious 
his  arguments  may  be  for  concluding  that  the  ftate  of 
the  vein  is  the  original  caufe  of  all  the  bad  fymptoms 
enumerated,  and  although  we  muft  allow  that  fuch  an 
inflammatory  affeflion  of  a  vein  muft  have  a  cotifider- 
able  influence  in  aggravating  the  various  fymptoms  pre- 
vioufly  induced  by  other  caufes  j  yet  we  may  very  fair¬ 
ly  conclude,  that  it  could  not  probably  in  any  one  in- 
ftance  be  able  to  account  with  fatisfa£lion  for  their  firft 
produ£tion. 

In  many  cafes  the  patient,  at  the  very  inftant  of 
the  operation,  feels  a  very  unufual  degree  of  pain.  lit 
fome  cafes,  the  violence  of  the  pain  is  almoft  unfupport- 
able.  Now  this  we  can  never  fuppofe  to  have  been  pro¬ 
duced  by  the  mere  pun&ure  of  a  vein  j  for  although 
the  coats  of  veSns  are  not  perhaps  entirely  deftitute  of 
feeling,  yet  we  know  well  that  they  are  not  endowed 
with  fuch  a  degree  of  fenfibility  as  to  render  it  probable 
that  fuch  intenfe  pain  could  ever  be  induced  by  their  being 
pun£lured  in  any  way  whatever.  This  inflamed  ftate  of  not  juft, 
the  veins  therefore,  as  detected  by  Mr  Hunter  after  death, 
muft  be  confidered  rather  as  being  produced  by,  than 
as  being  produ6live  of,  fuch  affections ;  and  that  fuch 
ailments  ftiould  frequently  produce  an  inflammation  of 
the  contiguous  veins,  is  a  very  probable  conjeClure.  In 
the  courfe  of  48  hours  from  the  operation,  when  the 
febrile  fymptoms  are  juft  commencing,  fuch  a  degree  of 
hardnefs  and  evident  inflammation  is  induced  over  all 
the  parts  contiguous  to  the  orifice,  that  it  would  be  fur- 
prifing  indeed  if  the  vein,  which  is*  thus  perhaps  en¬ 
tirely  furrounded  with  parts  highly  inflamed,  flrould  ef- 
cape  altogether.  We  fliall  therefore  proceed  upon  theReajjy  ow- 
fuppofition  of  this  inflamed  ftate  of  the  veins  being  a  ing  to  the 
confequence  rather  than  the  caufe  of  fuch  ailments  ;  andPartial 
of  courfe  we  now  revert  to  one  or  other  of  the  opinions  wounding 
long  ago  adopted  on  this  fubjeft,  that  all  the  train  of ^ 
bad  fymptoms  found  on  fome  occafions  to  fucceed* vene- 
feClion,  proceeds  either  from  the  wound  of  a  nerve  or  of 
a  tendon. 

That  a  partial  wound  of  a  nerve  will  now  and  then 
produce  very  diftreffing  fymptoms,  ro  praClitioner  will 
deny:  but  it  has  been  attempted  to  be  fh own,  that 
tendons  are  almeft  totally  deftitute  of  fenfibility  ;  and  it 
has  therefore  been  fuppofed,  that  their  being  wounded 
can  never  account  for  the  various  fymptoms  known  to 
occur  in  fuch  cafes.  There  is  great  reafon  however  to 
think,  that  in  different  inftances  the  fame  train  of  fymp¬ 
toms  have  been  induced  by  different  caufes  \  that  in  one 
5  C  inftance 
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VVounds.  inftance  a  wounded  nerve,  and  in  others  pricks  of  the  n 
tendons,  have  given  rife  to  them,  as  we  have  already 
i7  fuppofed. 

Method  of  In  order  to  prevent  as  much  as  poffible  the  confe- 
thefe  fn^  ^uent  hiflammation  and  other  fymptoms  which  ufually 
tom6  and^  enhie,  a  conftderable  quantity  of  blood  fhould  be  imme- 
curin^  the  lately  difcharged  at  the  orifice  juft  made  :  the  limb, 
wound.  for  feveral  days  at  leaft,  ought  to  be  kept  in  a  ftate  of 
perfect  reft,  care  being  at  the  fame  time  taken  to  keep 
the  mufcles  of  the  part  in  as  relaxed  a  ftate  as  poflible  : 
the  patient  fhejjld  be  alfo  kept  cool,  on  a  low  diet  } 
and,  if  neceffary,  gentle  laxatives  ought  to  be  admini- 
Itered. 

When,  notwithftanding  thefe  means,  the  fymptoms, 
inftead  of  diminifhing,  rather  become  more  violent  *,  if 
the  lips  of  the  orifice  turn  hard  and’ more  inflamed,  if 
the  pain  become  more  confiderable,  and  efpecially  if 
the  fwelling  begin  to  fpread,  other  remedies  come  to 
be  indicated.  In  this  ftate  of  the  complaint,  topical  blood¬ 
letting,  by  means  of  leeches  applied  as  near  as  poffible  to 
the  lips  of  the  wcund,  frequently  affords  much  relief  \ 
and  when  the  pulfe  is  full  and  quick,  it  even  becomes 
neceffary  to  evacuate  large  quantities  of  blood  by  open¬ 
ing  a  vein  in  fome  other  part. 

The  external  applications  ufually  employed  in  this 
ftate  of  the  complaint  are  warm  emollient  fomentations 
and  poultices.  In  fimilar  affections  of  other  parts  no 
remedies  with  which  we  are  acquainted  would  probably 
be  found  more  fuccefsful ;  but  in  the  complaint  now 
under  confidrration,  all  fuch  applications,  inftead  of  be¬ 
ing  productive  of  any  advantage,  rather  do  harm.  The 
heat  of  the  part  is  here  one  of  the  moft  diftrefting  fymp¬ 
toms  ;  and  warm  emollient  applications  rather  tend  to 
augment  this  fource  of  uneaftnefs.  The  lips  of  the  wound 
alfo  are  rendered  Hill  m£re  hard,  fwelled,  and  of  courfe 
more  painful^  and  the  fwelling  of  the  contiguous  parts 
is  increafed.  The  beft  external  remedies  are  cooling 
aftringents,  efpecially  the  faturnine  applications.  The 
parts  chiefly  affeCted  being  alternately  covered  over 
with  cloths  wet  with  a  folution  of  faccliarum  faturni,  and 
pledgets  fpread  with  Goulard’s  cerate,  are  kept  more 
cool  and  eafy  than  by  any  other  remedy  hitherto  ufed. 

The  febrile  fymptoms  which  occur  muft  at  the  fame 
time  be  attended  to,  by  keeping  the  patient  cool,  on  a 
low  diet,  preferving  a  lax  ftate  of  the  bowels  \  and,  if 
neceffary,  farther  qualities  of  blood  ought  to  be  eva¬ 
cuated. 

On  account  of  the  violence  of  the  pain,  which  is  fome- 
times  fo  exceffive  as  to  deftroy  entirely  the  patient’s 
reft,  opiates  ought  to  be  freely  exhibited  \  and  when 
twitchings  of  the  tendons  and  other  convulfive  fymp¬ 
toms  fupervene,  medicines  of  this  kind  become  ftill 
more  neceffary.  In  order,  however,  to  have  a  proper 
ii  fluence  in  this  ftate  of  the  complaint,  opiates  ought  to 
be  given  in  very  full  dofes  *,  otherwife,  inftead  of  an- 
fwering  any  good  purpofe,  they  conftantly  'tend  to  ag¬ 
gravate  the  different  fymptoms,  not  only  by  increaftng 
the  heat  and  reftleffnefs,  but  by  having  an  evident  in¬ 
fluence  in  rendering  the  fyftem  more  fufceptible  than  it 
was  before  of  the  pain  and  other  diftrefting  effeCts  pro¬ 
duced  upon  it  by  the  wound. 

It  often  happens,  however,  either  from  neglecting  the 
wound  or  from  improper  treatment,  that  all  thefe  reme¬ 
dies  are  had  recourfe  to  without  any  advantage  .what¬ 
ever  ;  the  fever,  pain,  and  fwelling  of  the  parts  conti- 
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nue,  and  convulfive  affeCtions  of  the  mufcles  at  laft  cc-  Wounds, 
cur,  all  tending  to  indicate  the  moft  imminent  danger. ' 

In  this  fituation  of  matters,  if  we  have  not  immediate 
recourfe  to  fome  effectual  means,  the  patient  will  foon 
fall  a  victim  to  the  diforder  $  and  the  only  remedy  from 
which  much  real  advantage  is  to  be  expeCted,  is  a  free 
and  extenfive  divifion  of  the  parts  in  which  the  orifice 
producing  all  the  mifehief  was  at  firft  made.  We  know 
well,  from  the  experience  of  ages,  that  much  more  pain 
and  diftrefs  of  every  kind  are  commonly  produced  by  the 
partial  divifion  either  of  a  nerve  or  of  a  tendon,  than 
from  any  of  thefe  parts  being  at  once  cut  entirely  acrcfs. 

Now  the  intention  of  the  operation  here  recommended, 
is  to  produce  a  complete  divifion  of  the  nerve  or  tendon 
we  fuppofe  to  have  been  wounded  by  the  point  of  the 
lancet,  and  which  we  confider  as  the  foie  caufe  of  all 
the  fubfequent  diftrefs. 

This  operation  being  attended  with  a  good  deal  of 
pain,  and  being  put  in  practice  for  the  removal  of  fymp¬ 
toms  from  which  it  is  perhaps  difficult  to  perfuade  the 
patient  that  much  danger  can  occur,  all  the’  remedies 
we  have  mentioned  fhould  be  made  trial  of  before  it  is 
propofed  :  but  at  the  fame  time,  care  ought  to  be  taken 
that  the  diforder  is  not  allowed  to  proceed  too  far  before 
we  have  recourfe  to  it  ;  for  if  the  patient  fhould  be  pre- 
vioufly  much  weakened  by  the  feverifh  fymptoms  having 
continued  violent  for  any  length  of  time,  neither  this 
remedy  nor  any  other  with  which  we  are  acquainted 
would  probably  have  much  influence.  As  foon,  there¬ 
fore,  as  the  courfe  already  prefciibed  has  been  fairly- 
tried,  and  is  found  to  be  inadequate  to  the  effeCts  expeCt- 
ed  from  it,  we  ought  immediately  to  have  recourfe  to  a 
free  divifion  of  the  parts  affeCted. 

Wherever  a  wounded  or  ruptured  tendon  may  be  Treatment* 
fituated,  the  limb  fhould  be  placed  in  fuch  a  manner  asof  wounded 
will  moft  readily  admit  of  the  retraced  ends  of  the  ten-or  ruptured, 
don  being  brought  together  ;  and  when  in  this  fituation, tendon5, 
the  mufcles  of  the  whole  limb  in  which  the  injury  has 
happened  muft  be  tied  down  with  a  roller,  fo  as  to  pre¬ 
vent  them  from  all  kinds  of  exertion  during  the  cure, 
endeavouiing  at  the  fame  time  to  keep  the  parts  eafy  and 
relaxed.  Thus,  in  a  wound  or  rupture  of  the  tendon  of 
the  reCtus  mufcle  of  the  thigh,  the  patient’s  leg  fhould 
be  kept  as  much  as  poflible  ftrctched  out  during  the  cure, 
while  the  thigh  fhould  be  in  fome  degree  bent,  to  relax 
the  mufcle  itfelf  as  far  as  poffible. 

In  fimilar  affeCtions  of  the  tendo  Achillis,  the  hnce 
fhould  be  kept  conftantly  bent  to  relax  the  mufcles  of 
the  leg,  and  the  foot  fhould  be  ftretched  out  to  admit  of 
the  ends  of  the  ruptured  tendon  being  brought  into  con- 
taCt.  A  roller  fhould  be  applied  with  a  firmnefs  quite 
fufficient  for  fecuring  the*  mufcles  and  tendons  in  this 
fituation  ;  but  care  muft  be  taken  to  prevent  it  from  im¬ 
peding  the  circulation.  With  this  view,  foft  fine  flannel 
fhould  be  preferred  either  to  linen  or  cotton  *,  for  being 
more  elaftic,  it  more  readily  yields  to  any  fwelling  with 
which  the  limb  may  be  attacked. 

The  late  Dr  Monro  was  the  firft  who  gave  apy  accu¬ 
rate  directions  for  the  treatment  of  rupture  in  the  large 
tendons  \  and  it  is  perhaps  given  with  more  precifion, 
from  his  having  himfelf  experienced  the  effeCts  of  this 
misrortune  in  the  tendo  achillis. 

He  ufed  a  foot-fock  or  flipper,  made  of  double  quilted 
ticking,  and  left  open  at  the  toe  ;  from  the  heel  of 
which  a  {trap  went  up  above  the  calf  of  the  leg.  A 
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Wounds,  ftrong  piece  of  the  fame  materials  went  round  the  calf, 
v— and  was  faftened  with  a  lace.  On  the  back  part  of  this 
was  a  buckle,  through  which  the  (trap  of  the  foot-fock 
was  paiTed,  by  which  the  calf  could  be  brought  down, 
and  the  foot  extended  at  pleafure.  Befides  there  was  a 
piece  of  tin  applied  to  the  fore  part  of  the  leg,  to  pre¬ 
vent  the  foot  from  getting  into  any  improper  pofture 
during  deep.  After  propofing  to  walk,  he  put  on  a  (hoe 
with  a  heel  two  inches  deep  ;  and  it  was  not  till  the  ex¬ 
piration  of  live  months  that  he  ventured  to  lay  afide  the 
tin  plate  ;  and  he  continued  the  ufe  of  the  high-heeled 
lhoe  for  two  years. 

From  this  treatment  a  knowledge  may  be  formed  of 
the  treatment  neceflary  to  be  followed  in  the  laceration 
of  tendons  of  other  parts  of  the  body. 

Wounds  of  woun{^s  the  thorax,  even  though  none  of  the 

the  thorax,  vifcera  ffiould  be  wounded,  we  may  yet  reafonably  ex- 
pe£l  that  a  confiderable  quantity  of  blood  will  be  extra- 
vafated  j  and  this,  if  very  large,  mult  be  evacuated  if 
poffible.  However,  it  ought  to  be  particularly  ob¬ 
served,  that  this  extravafated  blood  Ihould  not  be  dif- 
charged  before  we  are  allured  that  the  wounded  veffels 
have  done  bleeding.  When  the  pulfe  appears  fufficient- 
ly  ftrong  and  equal,  the  extremities  warm,  no  hickup  or 
convullion,  and  the  patient’s  ftrength  continues,  we  may 
then  know  that  the  internal  haemorrhagy  has  ceafed,  and 
that  the  means  for  difcharging  the  blood  may  now  be 
fafely  ufed.  Matter,  water,  and  blood  have  fometimes 
vanifhed  from  the  cavities  of  the  thorax,  and  been  after¬ 
wards  difcharged  by  fweat,  urine,  &:c.  Yet  this  but 
feldom  happens  5  and  if  we  were  to  truft  to  nature  alone 
in  thefe  cafes,  it  is  certain  that  many  would  perilh  from 
a  deftruction  of  the  vital  vifcera  by  the  extravafated 
blood,  who  by  an  artificial  extra&ion  of  the  fame  blood 
might  have  been  faved. 

Wounds  6f  Wounds  of  the  abdomen  mud  be  clofed  as  foon  as 
the  abdo-  poffible,  and  then  treated  as  fimple  wounds ;  only  they 
•men.  ought  to  be  dreffed  as  feldom  and  expeditioufly  as  poffi- 
ble.  Copious  bleeding  and  a  fpare  diet,  with  other 
parts  of  the  antiphlogiftic  regimen,  are  here  abfolutely 
neceffary. 

It  fometimes  happen?,  that,  through  a  large  wound 
of  the  abdominal  integuments,  the  inteftine  comes  out 
without  being  injured.  The  mod  certain  method,  in 
.  all  fuch  cafes,  is  to  return  the  protruded  part  as  foon  as 
poffible  *,  for  although  writers  in  general  formerly  re¬ 
commended  warm  fomentations,  &c.  to  be  previoufly 
0  applied,  the  latefl  authors  upon  this  fubjeft  confider  the 

mod  natural  and  proper  fomentation  to  be  that  which  is 
produced  by  the  heat  and  moifture  of  the  patient’s  belly, 
and  that  therefore  the  inteftines,  if  no  mortification  has 
taken  place,  are  to  be  cleared  from  extraneous  matter, 
and  immediately  returned. 

When  the  wound  of  the  abdomen  is  large,  the  in¬ 
teftines  eafily  prolapfe,  and  they  are  as  eafily  returned. 
But  when  part  of  an  inteftine  has  been  forced  through  a 
narrow  wound,  it  is  muclf  more  dangerous.  For  the 
prolapfed  inteftine  being  diftended  by  flatus,  or  the  in- 
gefted  aliments  driven  thither  by  the  periftaltic  motion, 

,  it  will  become  inflamed,  tumefied,  and  incapable  of 

being  returned  through  the  ftri&ure  of  the  wound  j 
whence  gangrene  will  foon  follow.  In  this  cafe  the  ut- 
moft  care  is  to  be  taken  to  reduce  the  inteftine  to  its  na¬ 
tural  fize.  When  this  cannot  be  accompli  fired  by  other 
means,  fome  pra&itioners  of  great  eminence  have  even 


advifed  the  pun&uring  of  the  inteftine  in  different  places  Wv.ur.cb. 
in  order  to  discharge  the  flatus.  This  pra£lce  has  alfo 
been  recommended  in  an  incarcerated  hernia,  but  is  ex¬ 
ceedingly  difapproved  of  by  Mr  Pott  and  later  waters  $ 
and  it  feems  to  be  very  dubious  whether  any  good  can 
poffibly  arife  from  it.  To  pun&ure  any  part  that  is  al¬ 
ready  inflamed,  muft  undoubtedly  add  to  the  inflamma¬ 
tion  5  and  it  is  very  improbable  that  the  dilcharge  of 
flatus  procured  by  the  pun&ures  would  be  at  all  a  re- 
compenfe  for  the  bad  confequences  produced  by  the  in- 
creafed  inflammation.  The  method  of  Celfus  is  much 
more  eligible  :  It  is  to  dilate  the  wound  fo  as  to  reduce 
the  inteftine  with  eafe. 

Sometimes  part  of  the  inteftine  is  loft  either  by  fuppu- 
ration  or  gangrene.  In  this  cafe,  all  that  can  be  done 
is  to  put  a  Angle  ftitch  through  the  wounded  bowel,  and 
to  fix  it  to  the  external  wound  by  paffing  the  future  alfo 
through  the  fides  of  the  wound.  The  ends  of  the  in- 
tefline  may  perhaps  adhere  5  or  at  any  rate  the  wound 
will  continue  to  perform  the  office  of  an  anus,  out  of 
which  the  faeces  will  continue  to  be  difeharged  during 
life.  The  directions  given  by  fome  furgeons  about  in¬ 
ferring  the  upper  end  of  the  gut  into  the  lower,  and 
Hitching  them  together,  are  perfe&ly  impra&icable  ;  and 
even  if  they  were  pra&icable,'  would  certainly  produce 
new  mortification,  which  could  not  but  be  fatal. 

When  the  omentum  appears  prolapfed,  the  fame  ge¬ 
neral  treatment  is  to  be  obferved  ;  only  that,  when  it  is 
^  mortified,  the  dead  part  may  be  fafely  extirpated. — We 
fhall  conclude  the  article  of  abdominal  wounds  with  a 
cafe  “from  the  memoirs  of  the  academy  of  feiences  for 
the  year  1705,  which  fliows  that  we  ought  not  to  de- 
fpair,  even  though  the  moft  defperate  fymptoms  fhould 
take  place.  A  madman  wounded  himfelf  in  18  different 
places  of  the  abdomen.  Eight  of  thefe  penetrated  the 
cavity,  and  injured  the  contained  vifcera  ;  he  had  a 
diarrhoea,  naufea,  and  vomiting,  tenfion  of  the  abdomen, 
with  difficult  refpiration  and  violent  fever,  fo  that  his 
life  was  defpaired  of.  During  the  firft  four  days  he  was 
blooded  feven  times  ;  and  during  the  greateft  part  of  the 
cure  his  diet  confifted  almoft  entirely  of  flefh-broths, 
with  the  addition  of  fome  rmld  vegetables.  By  thefe 
means  he  was  not  ordy  cured  of  his  wounds,  but  reftored 
to  his  right  fenfes.  Seventeen  months  after,  he  went 
mad  again,  and  threw  himfelf  over  a  precipice,  by  which 
he  was  inftantly  killed..  On  opening  the  body,  the 
wounds  were  found  to  haveJ*penetrated  the  middle  lobe 
of  the  liver,  the  inteftinum  jejunum,  and  the  colon. 

Such  extraordinary  cures  are  to  be  imputed,  accord¬ 
ing  to  the  fatisfaflory  explanation  of  Mr  J.  Bell,  to 
the  abdomen  being  perfectly  full,  and  conftantly  fub- 
je&ed  to  ftrong  preffure  between  the  diaphragm  and 
abdominal  mufcles )  which  keeps  the  parts  contiguous 
to  a  wound  clofely  applied  to  it,  alfo  in  fome  meafure 
prevents  the  difeharge  of  faeces  or  even  of  blood,  and 
gives  an  opportunity  for  a  very  fpeedy  adhefion  between 
the  parts.  21 

In  wounds  or  the  head,  where  the  cellular  membrane  Wound*  of 
only  is  affedled,  and  the  aponeurofis  and  pericranium  ^ca^‘ 
are  untouched,  phlebotomy,  lenient  purges,  and  the  ufe 
of  the  common  febrifuge  medicines,  particularly  thefe  of 
the  neutral  kind,  generally  remove  all  the  threatening 
fvmptoms.  When  the  inflammation  is  gone  off,  it  leaves 
on  the  fkin  a  yellowifh  tint  and  a  dry  feurf,  which  con¬ 
tinue  until  perfpiration  takes  them  away  j  and  upon  the 
j  C  2  removal 
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Wounds,  removal  of  the  difeafe,  the  wound  Immediately  recovers 
'v— — '  R  ]ieatthy  afpe#,  and  foon  heals  without  further  trouble. 
But  in  the  worft  kind  of  thefe  wounds,  that  is,  where  a 
fmall  wound  pafles  through  the  tela  cellulofa  and  apo- 
neuiolis  to  the  pericranium,  the  patient  will  admit  of 
more  free  evacuations  by  phlebotomy  than  in  the  former. 
In  both,  the  ufe  of  warm  fomentations  is  required  \  but 
an  emollient  cataplafm,  which  is  generally  forbid  in  the 
eryfipelatous  fwellings,  may  in  this  latter  cafe  be  ufed  to 
great  advantage.  Where  the  fymptoms  are  not  very 
preffmg,  nor  the  habit  very  inflammable,  this  method 
will  prove  fufficient  \  but  it  lbmetimes  happens  that  the 
fcalp  is  fo  tenfe,  the  pain  fo  great,  and  the  fymptomatic 
fever  fo  high,  that  by  waiting  for  the  flow  effe#  of  fuch 
means  the  patient  runs  a  rifk  from  the  continuance  of 
the  fever  j  or  elfe  the  injured  aponeurofis  and  pericra¬ 
nium  become  floughy,  produce  an  abfeefs,  and  render 
the  cafe  both  tedious  and  troublefome.  A  diviflon  of 
the  wounded  part,  by  a  Ample  incifion  down  to  the  bone, 
about  half  an  inch  or  an  inch  in  length,  will  moft  com¬ 
monly  remove  all  the  bad  fymptoms  j  and  if  it  be  done 
22  in  time,  will  render  every  thing  elfe  unnecefiary. 

Wounds  of  The  wounds  penetrating  into  the  cavities  of  the  joints 
the  joints,  do  not  feem  at  firft  alarming  ;  yet,  by  expofure  to  the 
air,  the  lining  membrane  of  fuch  cavities  acquires  fuch  a 
degree  of  fallibility  as  to  endanger  life  when  they  are 
large.  As  foon  therefore  as  any  extraneous  body,  pufh- 
ed  into  the  joint,  is  removed,  the  admiflion  of  the  ex¬ 
ternal  air  is  to  be  guarded  againft  as  much  as  poflible. 
If  the  wound  be  not  too  large,  this  may  be  done  by 
pulling  the  fkin  over  the  wound  of  the  joint }  and,  to 
prevent  its  retraction,  rather  adhefive  plafter,  with  pro¬ 
per  bandaging,  is  to  be  ufed.  But  when  inflammation 
has  come  on,  repeated  and  copious  blood-letting,  together 
with  fomentations,  becomes  necefiary ;  and  as  the  pain, 
in  thefe  cafes,  is  apt  to  be  violent,  opiates  mutt  be  ad- 
miniftered  \  but  ftiould  matter  be  formed  in  the  cavity 
of  the  joint,  free  vent  mud  be  given  to  it. 

Of  contufed  and  lacerated  Wounds . — When  the  fmall 
veflels  are  ruptured  by  a  blow  with  any  hard  inftrument 
without  penetrating  the  Ikin,  at  the  fame  time  that 
the  folid  fibres  of  the  part  are  crufhed^the  injury  is 
termed  a  contufon :  and  when  at  the  lame  time  the 
fkin  is  broken,  it  is  termed  a  contufed  and  lacerated 
wound. 

Symptoms  Every  contufion  therefore,  whether  the  fkin  is  broken 
and  effects  0r  not,  may  be  properly  reckoned  a  wound  j  where  the 
of  contu-  injury  is  fo  flight  that  none  of  the  contents  of  the  fmall 
veffels  are  extravafated,  it  fcarcely  deferves  to  be  men¬ 
tioned.  The  immediate  confequence‘*of  a  contufion,  there¬ 
fore,  is  a  fwelling,  by  reafon  of  the  extravafation  juft 
mentioned  )  and  the  fkin  becomes  difcoloured  by  the 
blood  ftagnating  under  it  :  but  as  this  fluid,  even  though 
covered  by  the  fkin,  cannot  long  remain  in  the  natural 
ftate,  it  thence  happens,  that  the  contufed  part  foon 
lofes  its  florid  red  colour,  and  becomes  blue  or  black  j 
the  thinner  parts  being  in  the  meantime  gradually  taken 
up  by  the  abforbent  veflels.  This  at  laft  happens  to  the 
blood  itfelf  \  the  blue  difappears,  and  is  fucceeded  by  a 
,  yellowifh  colour,  (bowing  that  the  blood  is  now  dif- 

folved  5  after  which,  the  part  recovers  its  former  ap¬ 
pearance,  and  the  ruptured  veflels  appear  to  have  united 
as  if  no  injury  had  happened. 

Thefe  are  the  fymptoms  which  attend  the  flighted 
kind  of  contufions  ^  but  it  is  evident,  that  where  the 


blow  is  fo  violent  as  to  rupture  the  blood-veflels  or  crufh  Wounds, 
fome  of  the  large  nerves,  all  the  bad  confequences  which 
attend  Ample  wounds  of  thofe  parts  will  enfue,  and  they 
will  not  be  at  all  alleviated  by  the  circumftance  of  the 
fkin  remaining  whole.  Hence  it  is  eafy  to  fee  how  a 
contufion  may  produce  ulcers  of  the  worft  kind,  gan¬ 
grene,  fphacelus,  carious  bones,  &c.  }  and  if  it  happen 
to  be  on  a  glandular  part,  a  fchirrus  or  cancer  is  very  ‘ 
frequently  found  to  enfue.  Even  the  vifeera  themfelves, 
efpecially  of  the  abdomen,  may  be  injured  by  contufions 
to  fuch  a  degree  as  to  produce  an  inflammation,  gan¬ 
grene,  or  fchirrus,  nay  inftant  death,  without  rupturing 
the  fkin. 

Of  Gun-foot  Wounds . — Gun-fhot  wounds  can  be 
considered  in  no  other  light  than  contufed  wounds.  In 
thofe  made  by  a  mufket  or  piftol  ball,  the  firft  things 
to  be  done  are,  to  extra#  the  ball,  or  any  other  ex¬ 
traneous  body  w7hich  may  have  lodged  in  the  wound¬ 
ed  part ;  and  to  flop  the  hemorrhagy,  if  there  be  an 
effufion  of  blood  from  the  rupture  of  lome  confiderable 
artery.  #  24 

It  is  frequently  necefiary  to  enlarge  the  wound  In  Extraction 
order  to  extra#  the  ball  \  and  if  it  has  gone  quite  °f  the  ball 
through  (provided  the  fituation  of  the  part  wounded 
will  admit  of  its  being  done  with  fafety),  the  wound  is*^n  °“ 
to  be  laid  freely  open  through  its  whole  length  \  by 
which  means  any  extraneous  body  will  be  more  readily 
removed,  and  the  cure  facilitated. 

In  order  to  get  at  the  ball,  or  any  foreign  matter,  the 
probe  is  to  be  ufed  as  fparingly  as  poflible  :  and  this 
muft  appear  evident  to  any  one  who  will  only  confider 
the  nature  of  the  fymptoms  attendant  on  penetrating 
wounds  of  the  breaft  or  belly,  either  from  a  bullet  or 
fharp  inftrument  }  the  thrufting  in  a  probe  to  parts  un¬ 
der  fuch  circumftances  being  unavoidably  a  frefh  ftab  on 
every  repetition.  Wherever  probing  is  necefiary,  the 
finger  is  to  be  preferred  as  the  beft  and  trueft  probe, 
where  it  can  be  ufed. 

If  a  ball,  or  any  other  foreign  body,  happen  to  be 
lodged  near  the  orifice,  or  can  be  perceived  by  the  fin¬ 
ger  to  lie  under  the  fkin,  though  at  fome  diftance  from 
the  mouth  of  the  wound,  we  ftiould  cut  upon  it  and  take 
it  out :  but  when  it  is  funk  deep,  and  lies  abfolutely  be¬ 
yond  the  reach  of  the  finger,  it  muft  appear  evident,  up¬ 
on  the  leaft  reflexion,  that  thrufting,  firft  a  long  probe 
in  queft  of  the  bullet,  and  then,  as  has  been  likewife 
pra#ifed  a  long  pair  of  forceps,  either  with  or  without 
teeth,  into  a  wound  of  that  kind,  though  with  fome 
certainty  to  extra#  it,  muft  either  contufe,  or  irritate 
and  inflame  the  parts  to  a  great  degree  }  and  confequent- 
ly  do  as  much,  or  more,  mifehief  as  the  ball  did  at 
firft  in  forcing  itspaflageto  fuch  a  length.  And  ftiould 
they  at  the  fame  time  lay  hold  of  any  confiderable  ar¬ 
tery  or  nerve  along  with  the  ball  (which  can  fcarce  ever 
fail  of  being  the  cafe),  what  fhocking  confequences 
would  attend  fuch  a  proceeding  !  Nor  would  attempts 
of  this  fort  be  lefs  injurious,  if  a  bullet  ftiould  happen  to 
be  lodged  in  the  cavity  of  the  belly  or  breaft.  Such  at¬ 
tempts  are  the  lefs  necefiary,  becaufe  a  great  number  of 
inftances  have  occurred,  where  balls  have  been  quietly 
lodged  in  feveral  parts  of  the  body,  till  after  many  years 
they  have  worked  themfelves  a  paflage  towards  the  fur- 
face,  and  were  very  eafily  extra#ed  ^  and  many  cafes  alfo 
where  balls  have  been  entirely  left  behind. 

In  cafe  the  wound  be  occafioned  by  a  -mufket  or  pU 
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flol  ihot,  and  of  courfe  be  Small,  It  will  be  neceflary  to 
dilate  the  wound  without  delay,  provided  the  nature  of 
the  part  will  permit  of  this  with  fafety :  for  in  wounds 
near  a  joint,  or  in  very  membranous  or  tendinous 
parts,  the  knife,  as  well  as  forceps,  fhould  be  put  under 
Some  reftraint ;  nor  fhould  any  more  opening  be  made 
than  what  is  abfolutely  requifite  for  the  free  difeharge 
of  the  matter  lodged  within. 

Where  the  wounded  perfon  has  not  Suffered  any  great 
lofs  of  blood,  and  this  is  generally  the  cafe,  it  will  be  ad- 
vifable  to  open  a  vein  immediately,  and  take  from  the 
arm  a  large  quantity  ;  and  to  repeat  bleeding  as  circum- 
dances  may  require,  the  fecond,  and  even  the  third  day. 
Advantage  Repeated  bleedings  in  the  beginning  are  followed  by 
of  bleeding,  many  advantages.  They  prevent  pain  and  a  good  deal 
of  inflammation,  leflen  any  feverifh  aflaults,  and  Seldom 
fail  to  obviate  impofthumations,  and  a  long  train  of  com¬ 
plicated  fymptoms  which  ,are  wont  otherwife  to  interrupt 
the  cure,  miferably  harafs  the  poor  patient,  and  too  often 
endanger  his  life.  Even  where  the  feverilh  Symptoms 
run  high,  and  there  is  almoft  a  certainty  that  matter  is 
forming,  bleeding,  in  fuch  a  date,  is  very  frequently  of 
great  advantage. 

For  the  fird  twelve  days  after  the  wound  has  been  re¬ 
ceived,  it  will  be  proper  to  obferve  a  cooling  regimen, 
both  in  refpedt  of  the  medicines  that  itiay  be  prescribed, 
and  the  diet  requifite  for  the  fupport  of  the  patient.  It 
is  likewife  abfolutely  rieceffary  that  the  body  be  con- 
flantly  kept  open,  Unlefs,  therefore,  nature  does  this 
office  of  herfelf,  a  dool  diould  be  every  day  procured, 
either  by  emollient  clyders,  or  fome  gentle  laxative  ta¬ 
ken  at  the  mouth  ;  and  whenever  there  is  much  pain  in 
the  wounded  parts,  immediate  recourfe  mud  be  had  to 
opium. 

As  to  external  applications,  whatever  is  of  a  hot  fpi- 
rltuous  nature  is  remarkably  injurious  on  thefe  oocafions, 
and  what  no  wounded  part  can  in  any  degree  bear.  The 
application,  wound  may  be  dreffed  with  pledgits  of  any  emollient 
ointment  5  the  whole  being  covered  with  a  common 
poultice,  or,  in  fome  cafes,  the  preparations  of  lead  may 
be  ufed.  An  opiate  fhould  now  be  adminidered  ;  and 
the  part  affected  being  placed  in  the  ealied  and  mod 
convenient  podure,  the  patient  fhould  be  laid  to  red. 
The  formation  of  matter,  in  every  contufed  wound,  is  an 
obje£t  of  the  fird  importance  ;  for,  till  this  takes  place, 
there  is  often  reafon  to  fufpedl  that'  gangrene  may  hap¬ 
pen.  With  a  view  to  haden  fuppuration,  the  warm 
poultices  fhould  be  frequently  renewed,  and  they  fhould 
be  continued  till  the  tendon  and  Swelling,  with  which 
wounds  of  this  kind  are  ufually  attended,  be  removed, 
and  till  the  fore  has  acquired  a  red,  healthy,  granula¬ 
ting  appearance,  and  then  it  is  to  be  treated  like  a  com¬ 
mon  ulcer. 

Gun-fhot  wounds  are  commonly  covered  from  the 
beginning  with  deep  doughs,  and  various  remedies  are 
recommended  for  removing  thefe.  Every  appearance, 
however,  of  this  kind  with  which  they  are  attended  pro¬ 
ceeds  entirely  from  contufion  ;  and,  excepting  the  injury 
be  extendve,  the  dough  is  not  often  perceptible,  or  it  is 
fo  thin  as  to  come  away  along  with  the  matter  at  the 
fird  or  fecond  drefling.  Although  emollient  poultices 
be  extremely  ufeful,they  ought  to  be  no  longer  continued 
than  till  the  effects  already  mentioned  are  produced  ; 
otherwife  they  will  not  only  relax  the  parts,  but  alfo 
produce  too  copious  a  difeharge  of  matter,  which  is 
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Sometimes  attended  with  great  danger.  A  loo  copious  Wounds 
flow  of  matter  may  proceed  from  different  caufes  ;  but 1 
in  whatever  way  it  may  have  been  produced,  the  prac- 
tice  to  be  adopted  mud  be  nearly  the  fame.  Every 
collection  which  appears  mud  have  a  free  outlet,  and  the 
limb  laid  in  that  podure  which  will  mod  readily  admit 
of  its  running  off.  In  fuch  circumdances,  nouridiing 
diet  and  Peruvian  bark  in  confiderable  quantities  are 
highly  ufeful.  When  the  difeharge  continues  copious, 
in  Spite  of  every  effort  to  check  it,  detached  pieces  of 
bone  or  Some  extraneous  matter  are  probably  the  caufe. 

In  fuch  a  fituation  nothing  will  leffen  the  quantity  of 
matter  till  fuch  lubdances  be  removed.  The  wound 
ought  therefore  again  to  be  examined,  and  any  loofe 
bodies  taken  away.  *  Pieces  of  cloth  have  been  known 
to  be  removed  by  fetons,  when  that  method  was  practi¬ 
cable,  after  every  other  method  had  failed.  Opium  is 
frequently  ufed  in  checking  an  exceffive  difeharge,  when 
it  happens  to  be  kept  up  by  irritation. 

Although  no  confiderable  hemorrhagy  may  happen 
on  fird  receiving  a  gun-fhot  wound  ;  yet  after  the  Houghs 
commonly  produced  upon  fuch  occasions  have  come  off, 
fome  confiderable  arteries  may  be  expofed,  and  then  a 
dangerous  hemorrhagy  may  enfue.  The  hemorrhagy 
is  often  preceded  by  a  great  heat  in  the  injured  parts, 
and  with  a  throbbing  pulfatory  pain.  At  this  period  it 
may  frequently  be  prevented  by  plentiful  blood-letting, 
particularly  local.  But  if  the  hemorrhagy  has  fairly 
taken  place,  and  from  arteries  of  confiderable  fize,  no¬ 
thing  will  redrain  it  but  the  proper  application  of  liga¬ 
tures.  As  the  difeharge  in  thefe  cafes  would  often 
prove  dangerous  before  the  Surgeon  could  be  procured, 
the  attendants  diould  be  furnifhed  with  a  tourniquet, 
with  directions  to  apply  it,  upon  the  fird  appearance 
of  blood. 

Till  of  late  years  the  Scarifying  of  gun-fhot  wounds  Scarifying- 
was  a  practice  which  prevailed  very  univerfally  among  improper. 
Surgeons;  and  it  was  expected  by  this,  that  the  doughs 
with  which  wounds  are  foretimes  covered  would  Sooner 
Separate,  and  that  the  cure  would  thereby  be  more  rea¬ 
dily  performed.  It  is  now,  however,  known,  that  this 
practice,  indead  of  being  ufeful,  very  generally  does  harm 
by  increafing  the  inflammation.  It  fhould  therefore  be 
laid  entirely  afide. 

When  a  gun-fhot  wound  cannot  eafily  or  Safely  be  laid 
ppen  from  one  end  to  the  other,  perhaps  it  may  be 
proper  to  introduce  a  cord  through  the  finus.  This, 
however,  diould  not  be  attempted  till  the  fird  or  inflam¬ 
matory  date  of  the  wound  is  over  :  but  when  a  cord 
cannot  be  properly  introduced,  on  account  of  the  fituation 
or  direction  of  the  wound,  comprefiion  may  prove  equal¬ 
ly  ufeful  here  as  in  cafes  of  pundlured  wounds. 

Mortification  happening  after  gun-fhot  wounds,  is  to 
be  treated  in  the  fame  manner  as  if  it  had  aiifen  from  Mortifies* 
any  other  caufe,  only  bark  is  not  to  be  promifcuoufiytion. 
ufed  ;  as,  in  plethoric  habits,  it  may  prove  hurtful,  though 
in  debilitated  relaxed  habits  it  will  be  extremely  ufeful; 
but  even  in  fuch  it  fhould  never  be  given  while  much 
pain  and  tenfion  continue. 

Of  Wounds  and  Injuries  of  the  Head  producing  Frac¬ 
tures  and  Deprefions. — When  the  brain  is  comprefled,  Symptoms 
a  Set  of  fymptoms  enfue,  extremely  dangerous,  thoughof  compref-  - 
Sometimes  they  do  not  make  their  appearance  till  Bon  of  the 
after  a  confiderable  interval.  But  at  whatever  timebrabl*  * 
they  appear,  they  are  uniformly  of  the  fame  kind,  and 
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are  In  general  as  follows  :  drowfinefs,  giddinefs,  and  fiu- 
pefaftion,  dimnefs  of  fight,  dilatation  of  the  pupil ;  and, 
where  the  injury  done  to  the  head  is  great,  there  is  com¬ 
monly  a  difchaige  of  blood  from  the  eyes,  nofe,  or 
ears.  Sometimes  the  fraftured  bone  can  be  difcovered 
through  the  integuments,  at  other  times  it  cannot.  There 
is  an  irregular  and  opprefTed  pul le,  and  fnoring  or  apo- 
pleftic  flertor  in  breathing.  There  is  ljkewife  naufea 
and  vomiting,  with  an  involuntary  difcharge  of  feces 
and  urine.  Among  the  mufcles  of  the  extremities  and 
other  parts,  there  is  lofs  of  voluntary  motion,  convulfive 
tremors  in  fome  parts  of  the  body,  and  palfy  in  others, 
efpecially  in  that  fide  of  the  body  which  is  oppofite  to 
the  injured  part  of  the  head. 

Some  of  the  milder  of  thefe  fymptoms,  as  vertigo,  ftu- 
pefaclion,  and  a  temporary  loft  of  fenfibility,  are  fre¬ 
quently  induced  by  flight  blows  upon  the  head,  but  com¬ 
monly  foon  difappear,  either  by  reft  alone,  or  by  the 
means  to  be  afterwards  pointed  out.  But  when  any 
other  fymptoms  enfue,  fuch  as  dilatation  of  the  pupils, 
and  efpecially  when  much  blood  is  difcharged  from  the 
eyes,  nofe,  and  cars,  and  that  there  is  an  involuntary  dif¬ 
charge  of  feces  and  urine,  it  may  be  reafonably  conclu¬ 
ded  that  compreftion  of  the  brain  is  induced. 

The  cavity  of  the  cranium,  in  the  healthy  and  natu¬ 
ral  ftate,  is  everywhere  completely  filled  by  the  brain  $ 
whatever  therefore  diminifties  that  cavity,  will  produce 
a  compreftion  of  the  brain. 

The  caufes  producing  fuch  a  diminution  may  be  of 
various  kinds,  as  frafture  and  depreftion  of  the  bones  of 
the  cranium  •  the  forcible  introdu&ion  of  any  extrane¬ 
ous  body  into  the  cavity  of  the  cranium  •,  effufion  of 
blood,  ferum,  pus,  or  any  other  fluid  ;  the  thicknefs  and 
irregularity  of  the  bones  of  the  cranium  in  certain  difi 
eafes,  as  in  lues  venerea,  rickets,  or  fpina  ventofa  }  or 
water  colle&ed  in  hydrocephalous  cafes.  The  firft 
fet  of  caufes  lhall  be  confidered  in  their  .order.  The 
four  laft  mentioned  belong  to  the  province  of  the  phy- 
fician,  and  have  been  confidered  in'»  former  part  of  this 
work. 

Fra&ures  of  the  cranium  have  been  differently  diftin- 
gui  filed  by  different  authors ;  but  it  fee  ms  fufhcient  to 
divide  them  into  thofe  attended  with  depreftion,  and 
thofe  which  are  not. 

In  fra&ure  and  depreftion  of  the  cranium,  the  treat¬ 
ment  ought  to  be, — to  difcovcr  the  fituation  and  extent 
•of  Ihe  fra&ure  ;  and  to  obviate  the  effects  of  the  injury 
done  to  the  brain,  by  raiding  or  removing  all  the  de- 
preffed  parts  of  the  bone. 

When  the  teguments  correfponding  to  the  injury  done 
to  the  bone  are  cut  or  lacerated,  and,  as  is  fometimes 
the  cafe,  entirely  removed,  the  ftate  of  the  frafture  is 
immediately  difcovered  ^  but  when  the  integuments  of 
the  Ikull  remain  entire,  even  though  the  general  fymp¬ 
toms  of  fracture  be  prefent,  there  is  fometimes  much  dif¬ 
ficulty  in  afeertaining  it.  When,  however,  any  exter¬ 
nal  injury  appears,  particularly  a  tumor  from  a  recent 
contufion,  attended  by  the  fymptoms  already  deferibed, 
there  can  be  no  doubt  of  the  exifterce  of  a  fra  ft  tire. 
But  it  fometimes  happens  that  compreftion  exifts  without 
the  fmalleft  appearance  of  tumor.  In  fuch  cafes,  the 
whole  head  ought  to  be  (haved,  when  an  inflammatory 
fpot  may  frequently  be  obferved.  Sometimes  the  place 
of  the  frafture  has  J)een  difcovered  by  the  patient  apply- 
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ing  the  hand  frequently  on  or  near  fome  particular  part  Wounds, 
of  the  head. 

When  the  fymptoms  of  a  compreffed  brain  are  evi¬ 
dently  marked,  no  time  ought  to  be  loft  in  fetting 
about  an  examination  of  the  ftate  of  the  cranium,  where- 
ever  appearances  point  out,  or  even  lead  us  to  conjec¬ 
ture,  in  what  part  a  frafture  may  be  lituated.  For 
this  purpofe  an  incifion  is  to  be  made  upon  the  fpot 
through  the  integuments  to  the  fuiface  of  the  bone, 
which  mull  be  fufliciently  expoled  to  admit  of  a  free 
examination. 

Some  authors  have  recommended  a  crucial  incifion  j 
others  one  in  form  of  the  letter  T  while  many  advife 
a  confiderable  part  of  the  integuments  to  be  entirely  re¬ 
moved.  But  as  it  is  more  agreeable  to  the  prefent 
mode  of  practice  to  fave  as  much  of  the  fkin  as  poflible, 
a  fimple  incifion  is  generally  preferred,  unlefs  the  frac¬ 
ture  run  in  different  dire&ions,  and  then  the  incifion 
muft  vary  accordingly.  It  will  frequently  happen,  that 
a  confiderable  part  of  the  integuments  muft  be  feparated 
from  the  Ikull,  in  order  to  obtain  a  diftinft  view  of  the 
full  extent  of  the  frafture  \  but  no  part  of  the  integu¬ 
ments  is  to  be  entirely  remoyed. 

When  blood-veffels  of  any  confiderable  fize  are  di¬ 
vided,  either  before  or  in  time  of  the  examination,  they 
ought  to  be  allowed  to  bleed  freely,  as  in  no  cafe  what¬ 
ever  is  the  lofs  of  blood  attended  with  more  advantage 
than  the  prefent.  When,  however,  it  appears  that  the 
patient  has  loft  a  fufficient  quantity,  the  veffels  ought 
to  be  fecured. 

After  the  integuments  have  been  divided,  if  the  fkull 
be  found  to  be  fraftured  and  depreffed,  the  nature  of 
the  cafe  fs  rendered  evident  ;  but  even  where  there  is 
no  external  appearance  of  frafture,  tumor,  difcoloration, 
or  other  injury,  if  the  patient  continue  to  labour  under 
fymptoms  of  a  compreffed  brain,  if  the  pericranium  has 
been  feparated  from  the  bone,  and  efpecially  if  the  bone 
has  loft  its  natural  appearance,  and  has  acquired  a  pale 
white  or  dulky  yellow  hue,  the  trepan  ought  to  be  ap¬ 
plied  without  hefitation  at  the  place  where  thefe  appear¬ 
ances  mark  the  principal  feat  of  the  injury.  . 

'  Again,  although  no  mark  either  of  frafture  or  of  any 
difeafes  underneath  ftiould  appear  on  the  outer  table  of 
the  bone,  yet  there  is  a  poflibility  that  the  inner  table 
may  be  fra&ured  and  depreffed.  This  indeed  is  not  a 
common  occurrence,  but  it  happens  probably  more  fre¬ 
quently  than  furgeons  have  been  aware  of  \  and  where 
it  does  happen,  the  injury  done  to  the  brain  is  as  great, 
and  attended  with  as  much  danger,  as  where  the  whole 
thicknefs  of  the  bone  is  beat  in.  The  application  of  the 
trepan  is  therefore  neceffary. 

But  if,  after  the  application  of  the  trepan,  it  happens 
that  no  mark  of  injury  appears  either  in  the  outer  or  in¬ 
ner  table  in  that  part,  or  in  the  dura  irafer  below  it, 
and  that  the  fymptoms  of  a  compreffed  brrln  ftill  conti¬ 
nue,  a  frafture  in  fome  other  part  is  to  be  ftifpected  ;  or 
that  kind  of  frafture  termed  bv  praftitioners  counter  jif- 
fure ,  where  the  Ikull  is  fraftured  and  fometimes  depref- 
led  on  the  oppofite  fide  to,  or  at  a  diftance  from,  the 
part  where  the  injury  was  received.  This  is  fortunately 
not  a  very  fiequent  occurrence,  and  has  even  been 
doubted  by  fome  ;  but  different  ir.ftsnces  of  it  have,  be¬ 
yond  all  queftion,  feen  found.  If  therefore  the  opera¬ 
tion  of  the  trepan  has  been  perfoimed,  and  110  frafture 
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Wounds,  is  difcovered,  no  extravafation  appears  on  the  furface  of 

' - - - ’  the  brain  j  and  if  blood-letting  and  other  means  ufually 

employed  do  not  remove  the  fymptoms  of  compreflion, 
the  operator  is  to  fearch  for  a  fraaure  on  fome  other 
part.  The  whole  head  (hould  again  be  examined  with 
much  accuracy  j  and,  by  prefling  deliberately  but  firm¬ 
ly  over  every  part  of  it,  if  the  fmalleft  degree  of  fenfi- 
bility  remains,  the  patient  will  (how  figns  of  pain,  ei¬ 
ther  by  moans  or  by  raifing  his  hands,  when  preffure  is 
made  over  the  fradtured  part.  In  this  way  fradtures 
have  been  frequently  dete&ed,  which  might  otherwife 
have  been  concealed. 

Method  ef  Having  now  confidered  every  thing  preparatory  to 
removing  the  operation  of  the  trepan,  we  (hall  next  point  out  the 
and  eleva-  means  bed  adapted  for  the  removal  or  elevation  of  a  de- 

fedSpordons  Pre^ec^  Por^on  the  bone. 

the  era-  The  firft  thing  to  be  done  is,  after  (having  the  head, 
nium.  to  make  an  incifion  as  deep  as  the  bone,  and  diredtly 
upon  the  courfe  of  the  fra&ure. 

The  patient  ought  to  be  laid  on*  a  table,  with  a  mat- 
trefs  under  him,  while  his  head  is  placed  upon  a  pillow, 
and  fecured  by  an  afliflant.  When  the  extent  of  the 
fradture  has  been  determined,  and  the  bleeding  from  the 
incifion  flopped,  the  depreffed  bone  is  now  to  be  eleva¬ 
ted  *,  but  previous  to  this  it  is  neceffary  to  fearch  for 
detached  pieces.  Should  any  be  found,  they  ought  to 
be  removed  by  a  pair  of  forceps  adapted  to  this  purpofe. 
By  the  fame  inftrument  any  fplinters  of  bone  which  may 
have  been  beaten  in  may  be  removed  ;  but  when  a  part 
of  the  bone  is  beaten  in  beyond  the  level  or  the  reft  of 
the  cranium,  as  much  of  the  pericranium  is  then  to  be 
removed  by  a  rafpatory,  as  will  allow  the  trephine  to 
be  applied  j  or,  if  the  operator  incline,  for  the  fake  of 
difpatch,  he  may  ufe  the  trepan  ;  or  the  operation  may 
,  be  begun  and  finiftied  with  the  trephine,  while  the  tre¬ 
pan  may  perform  the  middle  and  principal  part  of  the 
•  work.  This  part  of  the  work  is  begun  by  making  a 
hole  with  the  perforator,  deep  enough  to  fix  the  central 
pin  of  the  trephine,  in  order  to  prevent  the  faw  from 
flipping  out  of  its  central  courfe,  till  it  has  formed  a 
groove  fufficiently  deep  to  be  worked  fteadily  in  ;  and 
then  the  pin  is  to  be  removed.  If  the  bone  be  thick, 
the  teeth  of  the  faw  muft  be  cleaned  now  and  then  by 
the  brufli  during  the  perforation,  and  dipped  in  oil  as 
often  as  it  is  cleaned,  which  will  confiderably  facilitate 
the  motion,  and  render  it  more  expeditious  ;  making  it 
at  the  fame  time  much  lefs  difagreeable  to  the  patient, 
if  he  poffefs  his  fenfes.  That  no  time  may  be  loft,  the 
operator  ought  to  be  provided  with  two  inftruments  of 
the  fame  fize,  or  at  lead  to  have  two  heads  which  can 
be  readily  fitted  to  the  fame  handle. 

'After  having  made  fome  prngrefs  in  the  operation, 
the  groove  ought  to  be  frequently  examined  with  a  pick- 
tooth,  or  fome  fuch  inftrument,  in  order  to  difeover  its 
depth  *,  and  if  one  fide  happen  to  be  deeper  than  the 
other,  the  operator  ought  to  prefs  more  on  that  fide 
which  is  (hallowed.  Precautions  are  more  particularly 
neceffary  when  the  operation  is  performed  upon  a  part 
of  the  (kull  which  is  of  an  unequal  thicknefs,  efpecially 


after  the  inftrument  has  paffed  the  diploe.  And  though  Wounds, 
it  be  faid  by  writers  in  general  that  the  inftrument  may  » 
be  worked  boldly  till  it  comes  at  the  diploe  (which  is 
generally  known  by  the  appearance  of  blood),  yet  the 
operator  (hould  be  upon  his  guard  in  this  point,  exami¬ 
ning  from  time  to  time  if  the  piece  be  loofe,  left  through 
inadvertence  the  dura  mater  be  wounded  •>  for  in  fome 
parts  of  the  (kull  there  is  naturally  very  little  diploe, 
and  in  old  fubjedfs  fcarcely  any.  It  ought  likewife  to 
be  remembered,  that  the  lkulls  of  children  are  very  thin. 

When  the  piece  begins  to  vacillate,  it  ought  to  be  flap¬ 
ped  off  with  the  forceps  or  levator  j  for  the  fawing 
ought  by  no  means  to  be  continued  till  the  bone  be  cut 
quite  through,  otherwife  the  inftrument  may  plunge  in 
upon  the  brain,  or  at  lead  injure  the  dura  mater  (b). 

If  the  inner  edge  of  the  perforation  be  left  ragged,  it  is 
to  be  fmoothed  with  the  lenticular,  to  prevent  it  from 
irritating  the  dura  mater.  Particular  care  is  to  be  taken 
in  ufing  the  inftrument,  left  it  fhould  prefs  too  much 
upon  the  brain.  . 

The  next  ftep  is  to  raife  the  depreffed  part  of  the 
bone  with  the  levator,  or  to  extradf  the  fragments  of 
the  bone,  grumous  blood,  or  any  extraneous  body.  Af¬ 
ter  this,  if  there  appear  reafon  to  apprehend  that  blood, 
lymph,  or  matter,  is  contained  under  the  dura  mater,  it 
ought  to  be  cautioufly  opened  with  a  lancet,  endeavour¬ 
ing  to  avoid  the  blood- veffels  running  upon  it,  or  lying 
immediately  under  it. 

When  the  trepan  is  to  be  ufed  on  account  of  a  fiffure 
in  which  the  bone  will  not  yield,  the  inftrument  fhould 
be  applied  fo  as  to  include  part  of  it,  if  not  diredlly  over 
it,  as  it  is  mod  probable  that  the  extravafated  fluid  will 
be  found  diredtly  under  it.  And  when  the  fiffure  is  of 
great  extent,  it  may  be  proper  to  make  a  perforation  at 
each  end,  if  the  whole  can  be  conveniently  brought  in¬ 
to  view  ;  and  in  fome  cafes  feveral  perforations  may  be¬ 
come  neceffary. 

When  it  is  propofed  to  make  feveral  perforations  to 
remove  depreffed  fragments  of  the  bone  which  are  firm¬ 
ly  fixed,  and  having  the  internal  furface  larger  than  the* 
external,  or  to  raife  them  fufficiently,  it  is  neceffary  to 
apply  the  trepan  as  near  the  fradtured  parts  as  poflible  j 
making  the  perforations  join  each  other,  to  prevent  the 
trouble  of  cutting  the  intermediate  fpaces. 

When  the  (kull  is  injured  over  a  future,  and  it  is  no 
thought  advifable  to  ufe  the  trepan,  a  perforation  ought 
to  be  made  on  each  fide  of  the  future,  efpecially  in 
young  fubjedts,  in  which  the  dura  mater  adheres  more 
ftrongly  than  in  adults  ;  becaufe  there  cannot  be  a  free 
communication  between  the  one  fide  and  the  other,  on 
account  of  the  attachment  of  that  membrane  to  the  fu- 


After  the  elevation  of  the  depreffed  pieces,  or  the  re-  Treatment 
moval  of  thofe  which  are  quite  loofe,  the  extraction  of  of  the  pa- 
extraneous  bodies,  and  the  evacuation  of  extravafated tient  atter 
fluids,  &c.  the  fore  is  to  be  dreffed  in  the  lighted  a°d  ^1°Pera~ 
eafieft  manner :  all  that  is  neceffary  being  to  apply  a 
pledget  of  fine  feraped  lint,  covered  with  Ample  oint¬ 
ment,  to  that  part  of  the  dura  mater  which  is  laid  bare 

by 


(b)  A  trepanning  inftrument  has  been  invented  by  Mr  Rodman,  furgeon,  Paifley,  which  has  no  central  pin, 
and  it  is  fo  contrived  that  anv  given  thicknefs  of  bone  may  be  cut,  fo  that  the  danger  from  other  inftruments  is  by 
the  ufe  of  this  entirely  avoided.  See  a  more  detailed  account  of  this  inftrument  under  Abaptiston. 
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’Wounds,  by  the  trepan,  or  otherwifc  ;  after  which  the  edges  of 
the  icalp  are  to  be  brought  together  or  nearly  fo,  and 
another  pledget  laid  along  the  whole  courfe  of  the 
wound  j  a  piece  of  fine  foft  linen  is  to  be  laid  over  all, 
and  the  drefTings  may  be  retained  in  their  place  by  a 
common  night-cap  applied  clofe  to  the  head,  and  pro¬ 
perly  fixed. 

The  patient  is  to  be  placed  in  as  eafy  a  pofition  in 
bed  as  poffible,  with  his  head  and  fhoulders  elevated  a 
little  more  than  ordinary.  If  the  operation  be  attend¬ 
ed  with  fuccefs,  the  patient  wilbfoon  begin  to  fhow  fa¬ 
vourable  fymptoms  j  he  will  foon  fhow  figns  of  increaf- 
ing  fenfibility,  and  the  original  bad  fymptoms  will  gra¬ 
dually  difappear.  After  this  he  ought  to  be  kept  as 
quiet  as  poffible  \  proper  laxatives  are  to  be  adminiftcr- 
ed,  and  fuch  as  may  be  lead  of  a  naufeating  nature. 
His  food  ought  to  be  fimple  and  eafy  of  digeftion,  and 
his  drink  of  the  mod  diluent  kind.  If  he  complain  of 
the  wound  being  uneafy,  an  emollient  poultice  fhould 
be  immediately  applied,  and  renewed  three  or  four  times 
in  the  twenty-four  hours.  By  thefe  means  there  will 
commonly  be  a  free  fuppuration  from  the  whole  furface 
of  the  fore. 

Every  time  the  wound  is  dreffed,  the  purulent  mat¬ 
ter  ought  to  be  wiped  off  from  it  with  a  fine  warm 
fponge  \  and  if  any  degree  of  floughinefs  take  place  on 
the  dura  mater  or  parts  adjacent,  it  will  then  be  com¬ 
pletely  feparated.  Granulations  will  begin  to  form, 
which  will  continue  to  increafe  till  the  whole  arife  to  a 
level  with  the  furface  of  the  cranium.  The  edges  of 
the  fore  are  now  to  be  dreffed  with  cerate  draps,  and 
the  red  of  it  covered  with  fine  foft  lint,  kept  gently 
preffed  on  by  the  night-cap  properly  tied.  In  this  wSy 
the  cure  will  go  on  favourably  *,  luxuriance  of  granula¬ 
tions  will  commonly  be  prevented  j  the  parts  will  cica¬ 
trize  kindly ;  and  as  all  the  fkin  has  been  preferved  in 
making  the  fird  incifion,  the  cicatrix-  will  be  but  little 
obferved. 

But  things  do  not  always  proceed  in  this  favourable 
manner.  Sometimes  in  a  few  hours  after  the  operation 
the  patient  is  feized  with  a  kind  of  reftleffnefs,.  tolling 
his  arms,  and  endeavouring  to ,  move  himfelf  in  bed, 
while  the  fymptoms  of  a  compreffed  brain  remain  nearly 
the  fame  as  formerly.  In  this  cafe,  efpecially  if  the 
pulfe  be  quick  and  drong,  the  patient  ought  to  be  bled 
freely,  as  there  will  be  reafon  to  fufpeft  fome  tendency 
to  inflammation  in  the  brain.  Sometimes,  though  the 
trepan  has  been  properly  applied,  the  fymptoms  are  not 
relieved,  on  account  of  extravafated  fluids  colle&ed  in¬ 
ternally  under  the  dura  mater,  or  between  the  pia  mater 
and  brain,  or  in  the  cavity  of  the  ventricles.  The 
danger  in  thefe  cafes  will  be  in  proportion  to  the  depth 
of  the  collection.  Particular  attention  therefore  ought 
always  to  be  paid  to  the  date  of  the  dura  mater  after 
the  perforation  has  been  made.  If  blood  be  collected' 
below  the  dura  mater,  this  membrane  will  be  found 
tenfe,  dark  coloured,  elaflic,  and  even  livid  ;  in  which 
cafe,  an  opening  becomes  abfolutely  neceffary  to  dif- 
charge  the  extravafated  flu'd.  Gentle  (cratches  are  to 
be  made  with  a  fcalpel.  till  a  probe  or  direClory  can 
be  introduced ;  upon  which  the  membrane  is  to  be 
fufficiently  divided  in  a  longitudinal,  and  fometimes 
even  in  a  crucial  direftioa,  till  an  outlet  to  the  fluid  be 
given. 

After  the  dura  mater  has  been  cut  in  this  manner, 
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there  is  fome  danger  of  the  brain  protruding  at  the  Wounds 
opening  *,  but  the  danger  from  this  is  not  equal  to  the  r  II 
bad  effeCfs  arifing  from'  effufed  fluids  comprelfing  the  ,  1  ~c 

brain. 

A  troublefome  and  an  alarming  appearance  now  and 
then  follows  the  operation  of  the  trepan  j  namely,  the  , 
excrefcences  called  fungij  formerly  fuppofed  to  growoffungj# 
immediately  from  the  furface  of  the  brain,  but  which,  in 
general,  originate  from  the  furface  of  the  dura  mater  or 
cut  edge  of  the  bone  granulating  too  luxuriantly. 

It  often  happens  that  they  poffefs  little  fenflbility  \ 
and  then  the  beft  method  to  prevent  their  riling  to  any 
great  height  is  to  touch  them  frequently  with  lunar 
caultic  :  but  fome  cafes  occur  where  their  fenfibility  is 
fo  great  that  they  cannot  be  touched,  unlefs  they  hang 
by  a  fmall  neck  j  and  then  a  ligature  may  be  put  round 
them,  and  tightened  from  time  to  time  till  they  drop 
off,  which  will  commonly  be  in  the  courfe  of  a  few 
days.  It  feldom  happens,  however,  that  there  is  any 
oceafion  for  applying  fuch  means  for  the  removal  of 
thefe  tumors,  for  they  generally  fall  off  as  the  perfora¬ 
tions  of  the  bone  fill  up. 

If  they  do  not,  as  the  connexion  between  them  and 
the  brain  will  be  then  in  a  great  meafure  intercepted, 
they  may  be  with  more  fafety  removed,  either  by  ex- 
cifion,  by  cauftic,  or  by  ligature. 

The  cure  being  thus  far  completed,  Only  a  fmall  ci¬ 
catrix  will  remain,  and  in  general  the  parts  will  be  4 

nearly  as  firm  as  at  firft :  but  when  much  of  the  integu¬ 
ments  have  been  feparated  or  deftroyed,  as  they  are 
never  regenerated,  the  bone  will  be  left  covered  only  * 

by  a  thin  cuticle,  with  fome  fmall  quantity  of  cellular 
fubftance.  When  this  is  the  cafe,  the  perfon  ought  to 
wear  a  piece  of  lead  or  tin,  properly  fitted  and  lined 
with  flannel,  to  proteft  it  from  the  cold  and  other  ex¬ 
ternal  injuries. 

This  is  the  method  now  commonly  pra&ifed  in  cafes 
of  compreflion  \  but  it  frequently  happens,  that  inftead 
of  compreflion,  fuch  a  degree  of  concuffion  takes  pl&ce 
that  no  afliftance  from  the  trepan  can  be  attended  with 
any  advantage  *,  for  the  effefts  of  concuffion  are  totally 
different  from  thofe  of  compreflion,  and  therefore  to  be 
removed  in  a  different  manner. 

Wounds,  in  Farriery .  See  Farriery  Index, 

WRASSE,  or  Old  Wife.  See  Labrus,  Ichthyo¬ 
logy  Index . 

WREATH,  in  Heraldry ,  a  roll  of  fine  linen  or  (ilk 
(like  that  of  a  Turkifh  turban),  confifting  of  the  colours 
borne  in  the  efcutcheon,  placed  in  an  achievement  be¬ 
tween  the  helmet  and  the  creff,  and  immediately  fup- 
porting  the  crefl. 

WRECK,  or  Shipwreck,  the  deftru&ion  of  a  fhip 
by  rocks  or  (hallows  at  fea. 

By  the  ancient  common  law,  where  any  fhip  was  loft 
at  fea,  and  the  goods  or  cargo  were  thrown  upon  the 
land,  thefe  goods,  fo  wrecked,  were  judged  to  belong 
to  the  king  :  for  it  was  held,  that,  by  the  lofs  of  the 
fhip,  all  property  was  gone  out  of  the  original  owner. 

But  this  was  undoubtedly  adding  forrow  to  forrow,  and 
was  confonant  neither  to  reafon  nor  humanity.  Where¬ 
fore  it  was  firft  ordained  by  King  Henry  I.  that  if  any 
perfon  efcaped  alive  out  of  the  fhip,  it  fhould  be  no 
wreck  ;  and  afterwards  King  Henry  II.  by  his  charter, 
declared,  that  if  on  the  coafts  of  either  England,  Poic- 
tou,  Oleron,  or  Gafcony,  any  {hip  fhould  be  diftreffed. 
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Wreck,  and  either  man  or  bead  (hould  efcape  or  be  found  there- 
'  in  alive,  the  goods  (hould  remain  to  the  owners,  if  they 
claimed  them  within  three  months  }  but  otherwife  (hould 
be  edeemed  a  wreck,  and  fhould  belong  to  the  king,  or 
other  lord  of  the  franchife.  This  was  again  confirmed 
with  improvements  by  King  Richard  I.  }  who,  in  the 
fecond  year  of  his  reign,  not  only  edablidied  thefe  con- 
cedions,  by  ordaining  that  the  owner,  if  he  \vas  (hip- 
wrecked  and  efcaped,  otnnes  res  fuas  liber  as  et  quietas 
kaberet ,  but  alfo,  that  if  he  periffied,  his  children,  or  in 
default  of  them,  his  brethren  and  fiders,  (hould  retain 
the  property  ;  and  in  default  of  brother  or  fider,  then 
the  goods  (hould  remain  to  the  king  (a).  And  the 
law,  as  laid  down  by  Brafton  in  the  reign  of  Henry  III. 
feems  dill  to  have  improved  in  its  equity.  For  then,  if 
not  only  a  dog  (for  indance)  efcaped,  by  which  the 
owner  might  be  difcovered,  but  if  any  certain  mark 
were  fet  on  the  goods,  by  which  they  might  be  known 
again,  it  was  held  to  be  no  wreck.  And  this  is  cer¬ 
tainly  mod  agreeable  to  reafon  ;  the  rational  claim  of 
the  king  being  only  founded  upon  this,  that  the  true 
owner  cannot  be  afcertained.  Afterwards,  in  the  fird 
datute  of  Wedminfter,  the  time  of  limitation  of  claims, 
given  by  the  charter  of  Henry  II.  is  extended  to  a  year 
and  a  day,  according  to  the  ufage  of  Normandy  :  and 
Lt  enafts,  that  if  any  man,  a  dog,  or  a  cat,  efcape  alive, 
the  veffel  (hall  not  be  adjudged  a  wreck.  Thefe  ani¬ 
mals,  as  in  Brafton,  are  only  put  for  examples  j  for  it 
is  now  held,  that  not  only  if  any  live  thing  efcape,  but 
if  proof  can  be  made  of  the  property  of  any  of  the  goods 
or  lading  which  come  to  (hore,  they  (hall  not  be  for¬ 
feited  as  wreck.  The  datute  further  ordains,  that  the 
(heriff  of  the  county  (hall  be  bound  to  keep  the  goods  a 
year  and  a  day  (as  in  France  for  one  year,  agreeable  to 
the  maritime  laws  of  Oleron,  and  in  Holland  for  a  year 
and  a  half),  that  if  any  man  can  prove  a  property  in 
them,  either  in  his  own  right  or  by  right  of  reprefenta- 
tion,  they  (hall  be  redored  to  him  without  delay  ;  but 
if  no  fuch  property  be  proved  within  that  time,  they 
then  (ball  he  the  king’s.  If  t*he  goods  are  of  a  perifh- 
able  nature,  the  (heriff  may  fell  them,  and  the  money 
(hall  be  liable  in  their  dead.  This  revenue  of  wrecks 
is  frequently  granted  out  to  lords  of  manors  as  a  royal 
franchife  \  and  if  any  one  be  thus  inti  tied  to  wrecks  in 
his  own  land,  and  the  king’s  goods  are  wrecked  there¬ 
on,  the  king  may  claim  them  at  any  time,  even  after 
the  year  and  day. 

It  is  to  be  obferved,  that,  in  order  to  conditute  a  le¬ 
gal  wreck,  the  goods  mud  come  to  land.  If  they  con¬ 
tinue  at  fea,  the  law  didinguifhes  them  by  the  barbarous 
and  uncouth  appellations  of  jetfam,  jlotfam ,  and  ligan, 
Jetfam  is  where  goods  are  cad  into  the  fea,  and  there 
(ink  and  remain  under  water :  flotfam  is  where  they 
continue  fwimming  on  the  furface  of  the  wTaves :  ligan 
is  where  they  are  funk  in  the  fea,  but  tied  to  a  cork  or 
buoy,  in  order  to  be  found  again.  Thefe  are  alfo  the 
king’s,  if  no  owner  appears  to  claim  them  $  but  if  any 
owner  appears,  he  is  intitled  to  recover  the  poffeffion. 
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For  even  if  they  be  cad  overboard,  without  any  mark 
or  buoy,  in  order  to  lighten  the  (hip,  the  owner  is  not 
by  this  aft  of  neceflity  condrued  to  have  renounced  his 
property  :  much  lefs  can  things  ligan  be  (uppofed  to  be 
abandoned,  (ince  the  owner  has  done  all  in  his  powTer  to 
adert  and  retain  his  property.  Theie  three  are  there¬ 
fore  accounted  fo  far  a  diftinft  thing  from  the  former, 
that  by  the  king’s  grant  to  a  man  of  wrecks,  things  jet¬ 
fam,  fiotfam,  and  ligan,  will  not  pafs. 

Wrecks,  in  their  legal  acceptation,  are  at  prefent  not 
very  frequent  :  for  if  any  goods  come  to  land,  it  rarely 
happens,  fmee  the  improvement  of  commerce,  naviga¬ 
tion,  and  correfpondence,  that  the  owner  is  not  able  to 
aflfert  his  property  within  the  year  and  day  limited  by 
law,  And  in  order  to  preferve  this  property  entire  for 
him,  and  if  podible  to  prevent  wrecks  at  all,  our  law^s 
have  made  many  very  humane  regulations  ;  in  a  fpirifc 
quite  oppofite  to  thofe  favage  laws  which  formerly  pre¬ 
vailed  in  all  the  northern  regions  of  Europe,  and  a  fewr 
years  ago  were  dill  faid  to  fubfid  on  the  coads  of  the 
Baltic  fea,  permitting  the  inhabitants  to  feize  on  what¬ 
ever  they  could  get  as  lawful  prize  ;  or,  as  an  author 
of  their  owTn  expreffes  it,  “  in  naufrogorum  tnifcria  et 
calamitate  tanquam  vultures  ad pr cedant  currere .”  For 
by  the  datute  27  Edw.  III.  c.  13.  if  any  (hip  be  lod  on 
the  (hore,  and  the  goods  come  to  land  (which  cannot/ 
fays  the  datute,  be  called  wreck),  they  (hall  be  pre- 
fently  delivered  to  the  merchants,  paying  only  a  reafbn- 
able  reward  to  thofe  that  faved  and  preferved  them, 
which  is  intitled  falvage .  Alfo  by  the  common  law',  if 
any  perfons  (other  than  the  (heriff)  take  any  goods  fo 
cad  on  (hore,  which  are  not  legal  wreck,  the  owners 
might  have  a  commidion  to  inquire  and  find  them  out, 
and  compel  them  to  make  reditution.  And  by  1  2  Ann. 
ftat.  2.  c.  18.  confirmed  by  4  Geo.  I.  c.  12.  in  order  to 
adid  the  didreded,  and  prevent  the  fcandalous  iJ legal 
praftices  on  fome  of  our  fea-coads  (too  (imilar  to  thofe 
on  the  Baltic),  it  is  enafted,  that  all  head-officers  and 
others  of  towns  near  the  fea,  (hall,  upon  application 
made  to  them,  fummon  as  many  hands  as  are  neceffary, 
and  fend  them  to  the  relief  of  any  (hip  in  didrefs,  on 
forfeiture  of  iool.  ;  and  in  cafe  of  affidance  given,  fal¬ 
vage  (hall  be  paid  by  the  owners,  to  be  affeffed  by  three 
neighbouring  judices.  All  perfons  that  fecrete  any 
goods  (hall  forfeit  their  treble  value  ;  and  if  they  wdl- 
fully  do  any  aft  wffiereby  the  (hip  is  lod  or  dedroyed, 
by  making  holes  in  her,  dealing  her  pumps,  or  other- 
wdfe,  they  are  guilty  of  felony  without  benefit  of  clergy. 
Ladly,  by  the  datute  26  Geo.  II.  c.  19.  plundering 
any  vedel,  either  in  didrefs  or  wrecked,  and  w’hether 
any  living  creature  be  on  board  or  not  (for  whether 
wreck  or  otherwife,  it  is  clearly  ncrf  the  property  of  the 
populace),  fuch  plundering  or  preventing  the  efcape  of 
any  perfon  that  endeavours  to  fave  his  life,  or  wrounding 
him  with  intent  to  dedroy  him,  or  putting  out  falfe 
lights  in  order  to  bring  any  vedel  into  danger,  are  all 
declared  to  be  capital  felonies  ;  in  like  manner  as  the 
dedroying  of  trees,  deeples,  or  other  dated  fea-marks, 
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(a)  In  like  manner  Condantine  the  Great,  finding  that  by  the  imperial  law  the  revenue  of  wrecks  wras  given  to 
the  prince’s  treafury  or  fifeus,  redrained  it  by  an  edift  (Cod..u.  5.  1.)  and  ordered  them  to  remain  to  the  owners  \ 
adding  this  humane  e^xpodulation  :  “  Quod  enim  jus  habet  fifeus  in  aliena  calamitate,  ut  de  re  tarn  luftuofa  com¬ 
pendium  feftetur,” 
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Wreck  is  punifhed  by  the  ftatute  8  Eliz.  c/13.  w^n  a  forfei- 
Wieltlin  ture  100^  or  outlawry.  Moreover,  by  tlie  flatute  of 
Geo.  II.  pilfering  any  goods  caft  afhore  is  declared  to 
be  petty  larceny 3  and  many  other  falutary  regulations 
are  made,  for  the  more  effedlually  preferving  (hips  of 
any  nation  in  diftrefs. 

By  the  civil  law,  to  deftroy  perfons  (hip wrecked,  or 
prevent  their  faving  the  (hip,  is  capital.  And  to  (leal 
even  a  plank  from  a  veffel  in  diftrefs  or  wrecked,  makes 
the  party  liable  to  anfwer  for  the  whole  (hip  and  cargo. 
The  laws  alfo  of  the  Wiiigoths,  and  the  moft  ezrly  Nea¬ 
politan  conftitulirms,  puniihed  with  the  utmoft  feverity 
all  thofe  who  negledled  to  aftift  any  (hip  in  diftrefs,  or 
plundered  any  goods  caft  on  fhore. 

WREN.  See  Motacilla,  Ornithology  Index . 

Wren,  Sir  Chriftcpher ,  a  great  philofopher,  and  one 
of  the  moft  learned  and  moft  eminent  arcliitedls  of  his 
age,  was  the  fon  of  Chriiiopher  Wren  dean  of  Wind  for, 
and  was  born  in  1632.  He  ftudied  at  Wadham  college 
in  Oxford  3  w’here  he  took  the  degree  of  mafter  of  arts 
in  1653,  anc^  was  chofen  fellow  of  All  Souls  college. 
When  very  young  he  difcovered  a  furprifing  genius  for 
the  mathematics  3  in  which  fcience  he  made  great  ad¬ 
vances  before  he  was  ftxteen  years  old.  In  1657,  he 
was  made  profeffor  of  aftronomy  at  Grefham  college, 
London  3  which  he  refigned  in  1 660,  on  his  being 
chofen  to  the  Savilian  profefforfhip  of  aftronomy  in  Ox¬ 
ford  :  he  was  next  year  created  dodlor  of  laws,  and  in 
1663  was  ele&ed  fellow  of  the  Royal  Society.  He  was 
\  one  of  the  commiffioners  for  the  reparation  of  St  Paul’s  3 
and  in  1665  travelled  into  France,  to  examine  the  moft 
beautiful  edifices  there,  when  he  made  many  curious  ob- 
fervations.  At  his  return  to  England,  he  drew  a  noble 
plan  for  rebuilding  the  city  of  London  after  the  fire, 
which  he  prefented  to  parliament  3  and  upon  the  deccafe 
of  Sh  John  Denham  in  1668,  was  made  furveyor-gene- 
ral  of  his  majefty’s  works  3  and  from  that  time  had  the 
direction  of  a  great  number  of  public  edifices,  by  which 
he  acquired  the  higheft  repulation.  He  built  the  mag¬ 
nificent  theatre  at  Oxford,  St  Paul’s  cathedral,  the 
churches  of  St  Stephen  Wal brook,  and  St  Mary -le- Bow, 
the  Monument,  the  modern  part  of  the  palace  of  Hamp¬ 
ton  Court,  Chelfea  college,  one  of  the  wings  of  Green¬ 
wich  hofpital,  and  many  other  beautiful  edifices.  He 
was  prefident  of  the  Royal  Society,  one  of  the  com- 
miffioners  of  Chelfea  college,  and  twice  member  of  par¬ 
liament  3  firft  for  Plymouth  in  Devonfhire,  and  then 
for  Melcomb  Regis  in  the  fame  county-,  but  in  1718 
was  removed  from  his  place  of  furveyor-general.  He 
died  in  1723,  and  was  interred  in  the  vault  under 
St  Paul’s, 

'This  great  man  alfo  diftinguifhed  himfelf  by  many 
curious  inventions  and  difcoveries  in  natural  philofophy  3 
and,  among  many  others,  contrived  an  inftrument  for 
meafuring  the  quantity  of  rain  that  falls  on  any  fpace  of 
land  for  a  year  3  he  invented  many  ways  of  making 
aftronomical  obfervations  more  accurate  and  eafy  3  and 
was  the  firft  author  cf  the  anatomical  experiment  of  in- 
jefling  liquors  into  the  veins  of  animals,  &c.  He 
tranflated  into  Latin  Mr  Oughtred’s  Horologiograpliica 
Geomctrica  ;  and  wrote  a  Survey  of  the  cathedral 
church  of  Salifbury,  and  other  pieces.  After  his  death 
his  pofthumous  works  and  draughts  were  publifhed  by 
his  (bn. 

WRESTLING,  a  kind  of  combat  or  engagement 


between  two  perfons  unarmed,  body  to  body,  to  prove  Wre&lirg 

their  ftrength  and  dexterity,  and  try  which  can  throw 

his  opponent  to  the  ground.  ■  lua‘ 

W refiling  is  an  excercife  of  very  great  antiquity  and 
fame.  It  was  in  ufe  in  the  heroic  age  3  witnels  Her¬ 
cules,  who  wreftled  with  Antaeus. 

It  continued  a  long  time  in  the  higheft  repute,  and 
had  confiderable  rewards  and  honours  afiigned  to  it  at 
the  Olympic  games.  It  was  the<!cuftom  for  the  athletre 
to  anoint  their  bodies  with  oil,  to  give  the  lei’s  hold  to 
their  antagonifts. 

Lycurgus  ordered  the  Spartan  maids  to  wreftle  in  pub¬ 
lic  quite  naked,  in  order,  as  it  is  obferved,  to  break  them 
of  their  too  much  delicacy  and  nicenefs,  to  make  them 
appear  more  robuft,  and  to  familiarize  the  people, 
to  fuch  nudities. 

WRIST,  in  Anatomy .  See  there,  N°  53. 

WRIT,  in  Law ,  figmfies,  in  general,  the  king’s  pre¬ 
cept  in  writing  under  leal,  iffuing  out  of  feme  court,  di¬ 
rected  to  the  iheriff  or  other  officer,  and  commanding 
fomething  to  be  done  in  relation  to  a  fuit  or  adHon,  or 
giving  commifiion  to  have  the  fame  done.  And,  accord¬ 
ing  to  Fitzherbert,  a  writ  is  faid  to  be  a  formal  letter  of 
the  king  in  parchment,  fealed  with  his  feal,  and  diredled 
to  fome  judge,  officer,  or  minifter,  &.c.  at  the  fuit  of  a 
fubjedl,  for  the  caufe  briefly  expreffed,  which  is  to  be 
determined  in  the  proper  court  according  to  law. 

Writs,  in  civil  adlions,  are  either  original  or  judi¬ 
cial  :  original,  are  fuch  as  are  iffued  out  of  the  court  of 
chancery  for  the  fummoning  cf  a  defendant  to  appear, 
and  are  granted  before  the  fuit  is  commenced,  in  order 
to  begin  the  fame  3  and  judicial  writs  iffue  out  of  the 
court  where  the  original  is  returned,  after  the  fuit  is  be¬ 
gun.  See  Process. 

The  original  writ  is  the  foundation  of  the  fuit.  See 
Suit. 

When  a  perfon  hath  received  an  injury,  and  th’nks  it 
worth  his  while  to  demand  a  fatisfadlion  for  it,  he  is  to 
confider  with  himfelf,  or  take  advice,  what  redrefs  the 
law-  has  given  for  that  injury  3  and  thereupon  is  to  make 
application  or  fuit  to  the  crown,  the  fountain  of  all  juf- 
tice,  for  that  particular  fpecific  remedy  which  he  is  de¬ 
termined  or  advi fed  to  purfue.  As  for  money  due  on 
bond,  an  adlion  of  debt  3  for  goods  detained  without 
force,  an  adlion  of  detenue  or  trover  ;  of,  if  taken  with 
force,  an  adlion  of  trefpafs  vi  el  armis  ;  or,  to  try  the 
title  of  lands,  a  writ  of  entry  or  adlion  of  trefpafs  in 
ejebhnent  3  or  for  any  confcquential  injury  received,  a 
fpecial  adlion  on  the  cafe.  To  this  end  he  is  to  fue  out, 
or  purchafe  by  paying  the  dated  fees,  an  original  or  ori¬ 
ginal  writ,  from  the  court  of  chancery,  which  is  the  ojp- 
cina  jujiitice^  the  (hop  or  mint  of  juftice,  wherein  all  the 
king’s  writs  are  framed.  It  is  a  mandatory  letter  from 
the  king  in  parchment,  fealed  with  his  great  feal,  and 
diredled  to  the  (heriff  of  the  county  w-hercin  the  injury 
is  committed,  or  fuppofed  fo  to  be,  requiring  him  to 
command  the  wrong-doer  or  party  accufed,  either  to  do 
juftice  to  the  complainant,  or  elfe  to  appear  in  court, 
and  anfvr  -  the  accufation  againft  him.  Whatever  the 
(heriff  does  in  purfuance  of  this  wn*it,  he  muft  return  or 
certify  to  the  court  of  common-pleas,  together  wbtb  the 
writ  itfelf  :  which  is  the  foundation  of  the  jurifdidlion  of 
that  court,  being  the  king’s  w-arrant  fer  the  judges  to 
proceed  to  the  determination  of  the  caufe.  For  it  wras 
a  maxim  introduced  by  the  NQrmans,  that  there  (hculd 
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be  no  proceedings  in  common-pleas  before  tbe  kingk 
juflices  without  his  original  writ }  becaufe  they  held  it 
unfit  that  thofe  juflices,  being  only  the  fubftitutes  of  the 
crown, 'fhould  take  cognizance  of  anything  but  what 
was  thus  exprefsly  referred  to  their  judgement.  How¬ 
ever,  in  fmall  actions,  below  the  value  of  forty  fhillings, 
which  are  brought  in  the  court-baron  or  county-court, 
no  royal  writ  is  neceffary  ;  but  the  foundation  of  fuch 
fuits  continue  to  be  (as  in  the  times  of  the  Saxons),  not 
by  original  writ,  but  by  plaint  }  that  is,  by  a  private 
memorial  tendered  in  open  court  to  the  judge,  wherein 
the  party  injured  fets  forth  his  caufe  of  -adfion  :  and  the 
judge  is  bound  of  common  right  to  adminifter  jnilice 
therein,  without  any  fpecial  mandate  from  the  king. 
Now  indeed  even  the  royal  writs  are  held  to  be  demand- 
able  of  common  right,  on  paying  the  ufual  fees  :  for  any 
delay  in  the  granting  them,  or  fetting  an  unufual  or  ex¬ 
orbitant  price  upon  them,  would  be  a  breach  of  magna 
charta,  c.  29.  “  null!  vend.mus,  nulli  negabimus,  aut 
diiferemus  jullitiam  vel  rectum.” 

Original  writs  lire  either  optional  or  peremptory  ;  or, 
in  the  language  of  our  law,  they  are  either  a  preecipe  or 
pjt  te  fecerit  fecurum .  The  preecipe  is  in  the  alterna¬ 
tive,  commanding  the  defendant  to  do  the  thing  re¬ 
quired,  or  fhow  the  reafon  wherefore  he  hath  not  done 
it.  The  ufe  of  this  writ  is  where  fomething  certain  is 
demanded  by  the  plaintiff,  which  is  in  the  power  of  the 
defendant  liimfelf  to  perform  ;  as,  to  reflore  the  poffeflion 
of  land,  to  pay  a  certain  liquidated  debt,  to  perform  a 
fpecific  covenant,  to  render  an  account,  and  the  like  $ 
in  all  which  cafes  the  writ  is  drawn  up  in  the  form  of  a 
preecipe  or  command,  to  do  thus,  or  fhow  caufe  to  the 
contrary  ;  giving  the  defendant  his  choice  to  redrefs  the 
injury  or  hand  the  fuit.  The  other  fpecies  of  original 
writs  is  called  a  fi  fecerit  te  fecurum ,  from  the  words  of 
the  writ  ;  which  directs  the  fheriff  to  caufe  the  defend¬ 
ant  to  appear  in  court,  without  any  option  given  him, 
provided  the  plaintiff  gives  the  fheriff  fecurity  effe£hially 
to  profecute  his  claim.  This  writ  is  in  ufe  where  no- 
thiilg  is  fptcifically  demanded,  but  only  a  fatisfa&ion  in 
general  5  to  obtain  which,  and  minifter  complete  redrefs, 
the  intervention  of  fome  judicature  is  neceffary.  Such 
are  writs  of  trefpafs,  or  on  the  cafe,  wherein  no  debt  or 
other  fpccific  thing  is  fued  for  in  certain,  but  only 
damages  to  be  alfeifed  by  a  jury.  For  this  end  the  de¬ 
fendant  is  immediately  called  upon  to  appear  in  court, 
provided  the  plaintiff  gives  good  fecurity  of  profecuting 
his  claim.  Both  fpecies  of  writs  are  tefted,  or  witneffed, 
in  the  king’s  own  name  }  “  witnefs  ourfelf  at  Weftmin- 
fter,”  or  wherever  the  chancery  may  be  held. 

The  fecurity  here  fpoken  of,  to  be  given  by  the 
plaintiff  for  profecuting  his  claim,  is  common  to  both 
writs,  though  it  gives  denomination  only  to  the  latter. 
The  whole  of  it  is  at  prefent  become  a  mere  matter  of 
form  ;  and  John  Doe  and  Richard  Roe  ere  always  re¬ 
turned  as  the  handing  pledges  for  this  purpofe. _ The 

ancient  ufe  of  them  was  to  anfwer  for  the  plaintiff,'  who 
in  cafe  lie  brought  an  a&ion  without  caufe,  or  failed  in 
the  profecution  of  it  when  brought,  was  liable  to  an 
amercement  from  the  crown  for  raifmg  a  falfe  accufa- 
tion  5  and  fo  the  form  of  the  judgement  hill  is.  In  like 
manner,  as  by  the  Gothic  conhitutions  no  perfon  was 
permitted  to  lay  a  complaint  againh  another  ni/i  fub 
jeriptura  aut  fpecifcatione  trium  teflium ,  quod  aftiquem 
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veilet  perfequi ;  and,  as  by  the  laws  of  Sancho  I.  king 
of  Portugal,  damages  were  given  againlt  a  plaintiff  who 
profecuted  a  groundlefs  aflion. 

.  -^le  day  on  which  the  defendant  is  ordered  to  appear 
in  court,  and  on  which  the  fheriff  is  to  Bring  in  the 
writ,  and  report  how  far  he  has  obeyed  it,  is  called  the 
return  of  the  writ;  it  being  then  returned  by  him  to 
the  king’s  juhices  at  Weftminfter.  And  it  is  alwavs 
made  returnable  at  the  dihance  of  at  leah  15  days  from 
the  date  or  teh,  that  the  defendant  may  have  time  to 
come  up  to  Wei' minder,  even  from  the  mod  remote 
parts  of  the  kingdom  ;  and  upon  fome  day  in  one  of  the 
four  terms,  in  which  the  court  fits  for  the  difpatch  of 
bufinefs. 

.  WRITING,  the  art  or  aft  of  fignifying  and  convey¬ 
ing  our  ideas  to  others,  by  letters  or  charafters  vifible 
to  the  eye.  Sec  Composition,  Grammar,  and  Lan¬ 
guage. 

I  he  mod  ancient  remains  of  writing,  which  have 
been  tranfmitted  to  us,  are  upon  hard  fubftances,  fuch 
as  ftones  and  metals,  which  were  ufed  by  the  ancients 
for  edidls  and  matters  of  public  notoriety  ;  the  deca¬ 
logue  was  written  on  two  tables  of  done  ;  but  this  prac¬ 
tice  was  not  peculiar  to  the  Jews,  for  it  was  ufed  by 
moft  of  the  eaftern  nations,  as  well  as  by  the  Greeks 
and  Romans  ;  and  therefare  the  ridicule  which  Voltaire 
attempts  to  call  upon  that  part  of  the  book  of  Genefis, 
where  the  people  are  commanded  to  write  the  law  on 
ftones,  is  abfurd  ;  for  what  is  there  faid  by  no  means 
implies,  that  other  materials  might  not  be  ufed  on  com¬ 
mon  oceafions.  The  laws  penal,  civil,  and  ceremonial, 
among  the  Greeks,  were  engraven  on  tables  of  brafs 
which  were  called  cijrbes. 

We  find  that  wood  was  alfo  ufed  for  writing  on  in 
different  countries.  In  the  Sloanian  library  (^4852.) 
are  fix  fpecimens  of  Kufic  writing,  on  boards  about  two 
feet  in  length,  and  fix  inches  in  depth.  The  Chinefe, 
befoie  the  invention  of  paper,  wrote  or  engraved  with 
an  iron  tool  upon  thin  boards  or  on  bamboo.  Pliny* 
fays,  that  table  books  of  wood  were  in  ufe  before  the 
time  of  Homer.  Thefe  table  books  were  called  by  the 
Romans  pugillarcs .  The  wood  was  cut  into  thin  fixes, 
and  finely  plained  and  poliflied.  The  writing  was  at 
firft  upon  the  bare  wood,  with  an  iron  inftrument  called 
nfyfe.  In  later  times  thefe  tables  were  ufually  waxed 
over,  and  written  upon  with  that  inftrument.  The  mat¬ 
ter  written  upon  the  tables  which  were  thus  waxed  over 
was  cafily  effaced,  and  by  fmoothing  the  wax  new  mat¬ 
ter  might  be  fubftituted  in  the  place  of  what  had  been 
written  before.  The  Greeks  and  Romans  continued  the 
ure  of  waxed  table-books  long  after  the  ufe  of  papy¬ 
rus,  leaves,  and  fkins,  became  common,  becaufe  they 
were  fo  convenient  for  corre&ing  extemporary  compo- 
fiticns.  r 

Table  books  of  ivory  are  ftill  ufed  for  memorandums 
but  they  are.  commonly  written  upon  with  black  lead’ 
pencils.  The  practice  of  writing  on  table-books  covered 
with  wax  was  not  entirely  laid  afide  till  the  commence¬ 
ment  of  the  14th  century. 

1  he  bark  of  trees  was  alfo  uled  for  writing  by  the 
ancients,  and  is  fo  ftill  in  feveral  parts  of  Alia,  The 
fame  thing  may  be  faid  of  the  leaves  of  trees.'  It  is 
nee  die  fs  to  obferve  the  ufe  of  parchment  and  vellum,  pa¬ 
pyrus  and  paper,  for  writing;  it  is  too  well  known. 
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Writing.  The  method  of  fabricating  thefe  fubftances  has  been 
*  already  defcribed  as  they  occurred  in  the  order  of  the 
alphabet. 

It  is  obvious,  that  when  men  wrote,  or  rather  en¬ 
graved,  on  hard  fubflances,  inftruments  of  metal  wrere 
neceffary,  fuch  as  the  chifel  and  the  flylus  j  but  the  lat¬ 
ter  was  chiefly  ufed  for  writing  upon  boards,  waxed 
tablets,  or  on  bark. 

When  the  ancients  wrote  on  fofter  materials  than 
wood  or  metal,  other  inftruments  were  ufed  for  writing 
with,  of  which  reeds  and  canes  feem  to  have  been  the 
firft.  Reeds  and  canes  are  ftill  ufed  as  inftruments  for 
writing  with  by  the  Tartars,  the  Indians,  the  Perlians, 
the  Turks,  and  the  Greeks.  Pencils  made  of  hair  are 
ufed  by  the  Chinefe  for  their  writing :  they  firft  liquefy 
their  ink,  and  dip  their  pencils  into  it.  Hair-pencils 
have  likewife  been  ufed  for  writing  in  Europe.  Large 
capital  letters  vyere  made  with  them  from  the  time  of 
the  Roman  emperors  till  the  16th  century.  After  the 
invention  of  printing  they  were  drawn  by  the  illumi¬ 
nators.  Quills  of  geefe,  fwans,  peacocks,  crows,  and 
other  birds,  have  been  ufed  in  thefe  weftem  parts  for 
writing  with,  but  how  long  is  not  eafy  to  afcertain.  St 
Ifidore  of  Seville,  who  lived  about  the  middle  of  the  7th 
century,  defcribes  a  pen  made  of  a  quill  as  ufed  in  his 
time. 

Method  of  rejloring  decayed  WRITINGS.  In  the  77th 
volume  of  the  Phil.  Tranf.  there  is  a  paper  on  this  fub- 
jeft  by  Sir  Charles  Blagden.  One  of  the  beft  methods 
he  found  upon  experiment  to  be,  covering  the  letters 
writh  phlogifticated  or  pruflic  alkali,  with  the  addition. of 
a  diluted  mineral  acid  ;  upon  the  application  of  which, 
the  letters  changed  very  fpeedily  to  a  deep  blue  colour, 
of  great  beauty  and  intensity.  To  prevent  the  fpread- 
ing  of  the  colour,  which,  by  blotting  the  parchment, 
detracts  greatly  from  the  legibility,  the  alkali  fhould  be 
put  on  firft,  and  the  diluted  acid  added  upon  it.  The 
method  found  to  anfwer  beft  has  been,  to  fpread  the  al¬ 
kali  thin  with  a  feather  over  the  traces  of  the  letters, 
and  then  to  touch  it  gently,  as  nearly  upon  or  over  the 
letters  as  can  be  done  with  the  diluted  acid,  by  means 
of  a  feather  or  a  bit  of  flick  cut  to  a  blunt  point. 
Though  the  alkali  {hould  occafion  no  fenfible  change  of 
colour,  yet  the  moment  the  acid  comes  upon  it,  every 
trace  of  a  letter  turns  at  once  to  a  fine  blue,  which  foon 
acquires  its  full  intenfity,  and  is  beyond  comparifon 
ftronger  than  the  colour  of  the  original  trace  had  been. 
If,  then,  the  corner  of  a  bit  of  blotting  paper  be  care¬ 
fully  and  dexteroufly  applied  near  the  letters,  fo  as  to 
imbibe  the  fuperfluous  liquor,  the  ftaining  of  the  parch¬ 
ment  may  be  in  a  great  meafure  avoided;  for  it  is  this 
fuperfluous  liquor  which,  abforbing  part  of  the  colour¬ 
ing  matter  from  the  letters,  becomes  a  dye  to  whatever 
it  touches.  Care  muft  be  taken  not  to  bring  the  blot¬ 
ting  paper  in  contact  with  the  letters,  becaufe  the  co¬ 
louring  matter  is  foft  whilft  wet,  and  may  eafily  be 
rubbed  off.  The  acid  chiefly  employed  was  the  ma¬ 
rine  ;  but  both  the  vitriolic  and  nitrous  fucceed  very 
well.  They  fhould  be  fo  far  diluted  as  not  to  be  in 
danger  of  corroding  the  parchment,  after  which  the  de¬ 
gree  of  ftrength  does  not  feem  to  be  a  matter  of  much 
nicety. 

Method  of  Copying  WRITINGS.  The  ingenious  Mr 
Watt,  fome  years  ago,  invented  a  method  of  copy¬ 
ing  writings  very  fpeedily,  and  without  the  poflibility 


committing  miftakes.  A  piece  of  thin  unfized  paper  is  Writing 
to  be  taken  exaftly  of  the  fize  of  the  paper  to  be  co-  II 
pied  ;  it  is  to  be  moiftened  with  water,  or,  what  is  bet-)  urt^burS; 
ter,  with  the  following  liquid  Take  of  diftilled  vine¬ 
gar  two  pounds  weight,  diffolve  it  in  one  ounce  of  bo- 
racic  acid  ;  then  take  four  ounces  of  oyfter-fhells  cal¬ 
cined  to  whitenefs,  and  carefully  freed  from  their  brown 
cruft ;  put  them  into  the  vinegar,  fhake  the  mixture 
frequently  for  24  hours,  then  let  it  ftand  until  it  depo- 
fits  its  fediment ;  filter  the  clear  part  through  unfized 
paper  into  a  glafs  veffel  ;  then  add  two  ounces  of  the 
beft  blue  Aleppo  galls  bruifed,  and  place  the  liquor  in 
a  wfarm  place,  fhaking  it  frequently  for  24  hours ;  then 
filter  the  liquor  again  through  unfized  paper,  and  add 
to  it  after  filtration  one  quart,  ale  meafure,  of  pure  wa¬ 
ter.  It  muft  then  ftand  24  hours,  and  be  filtered  again 
if  it  fhows  a  difpofition  to  depofit  any  fediment,  which 
it  generally  does.  When  the  paper  has  been  wet  with 
this  liquid,  put  it  between  two  thick  unfized  papers  to 
abforb  the  fuperfluous  moifture ;  then  lay  it  over  the 
writing  to  be  copied,  and  put  a  piece  of  clean  writing 
paper  above  it.  Put  the  whole  on  the  board  of  a  10I- 
ling-prefs,  and  prefs  them  through  the  rolls,  as  is  done 
in  printing  copperplates,  and  a  copy  of  the  writing 
fhall  appear  on  both  fides  of  the  thin  moiftened  paper  ‘r 
on  one  fide  in  a  reverfed  order  and  direction,  but  on 
the  other  fide  in  the  natural  order  and  direction  of  the 
lines. 

WRITTEN  mountains.  See  Mountains. 

WRY-neck.  See  Jynx,  Ornithology  Index. 

WURTEMBURG,  or  Wirtenberg,  a  fovereign 
duchy  of  Germany,  in  Suabia  ;  bounded  on  the  north 
by  Franconia,  the.archbifhopric  of  Mentz,  and  the  pa¬ 
latinate  of  the  Rhine  ;  on  the  eaft  by  the  county  of 
Oeting,  the  marquifate  of  Burgau,  and  the  territory  of 
Ulm  ;  on  the  fouth  by  the  principality  of  Hoen-Zol- 
lern,  Furftenburg,  and  the  marquifate  of  Hohenburg  ; 
and  on  the  weft  by  the  palatinate  of  the  Rhine,  the 
marquifate  of  Baden,  and  the  Black  Foreft.  It  is  65 
miles  in  length,  and  as  much  in  breadth,  and  the  river 
Neckar  runs  almoft  through  the  middle  of  it  from  fouth 
to  north.  Though  there  are  many  mountains  and 
woods,  yet  it  is  one  of  the  moft  populous  and  fertile 
countries  in  Germany,  producing  plenty  of  grafs,  corn, 
fruits,  and  a  great  deal  of  wine  towards  the  confines  of 
the  palatinate.  There  are  alfo  mines,  and  fait  fprings, 
with  plenty  of  game  and  filh.  It  contains  645  villages, 

88  towns,  and  26  cities,  of  which  Stutgard  is  the  capi¬ 
tal. 

WURTSBURG,  a  large  bilhopric  in  Germany,  com¬ 
prehending  the  principal  part  of  Franconia.  It  is 
bounded  by  the  county  of  Henneburg,  the  duchy  of  Co¬ 
burg,  the  abbey  of  Fuld,  the  archbilhopric  of  Mentz, 
the  marquifate  of  Anfpach,  the  bifhopric  of  Bamberg, 
and  the  county  of  Wertheim  ;  being  about  65  miles  in 
length,  and  50  in  breadth,  and  divided  into  50  baili¬ 
wicks.  The  foil  is  very  fertile,  and  produces  more 
corn  and  wine  than  the  inhabitants  confume.  The  ter¬ 
ritories  of  the  bifhop  comprehend  above  400  towns  and 
villages,  of  which  he  is  fovereign,  being  one  of  the 
greateft  ecclefiaftical  princes  of  the  empire. 

WURTZBURG,  a  large  and  handfome  city  of  Ger¬ 
many,  and  one  of  the  principal  in  the  circle  of  Franco¬ 
nia.  It  is  defended  with  good  fortifications,  and  has  a 
magnificent  palace.  There  is  a  handfome  hofpital,  in 

which. 
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Wartzburg,  which  are  generally  400  poor  men  and  women.  The 

\V  yc  her  ley.  caQje  Js  aj-  a  frnall  diftance  from  the  city,  and  commands 
v  m>  it,  as  it  ftands  upon  an  eminence.  It  communicates 
with  the  city  by  a  (lone  bridge,  on  which  are  1 2  Va¬ 
lues,  reprefenting  as  many  faints.  The  arfenal  and  the 
cellars  of  the  bifhop  deferve  the  attention  of  the  cu¬ 
rious.  There  is  alfo  an  univerlity,  founded  in  1403* 
It  is  feated  on  the  river  Maine,  in  E.  Long.  10.  2.  N. 
Lat.  49.  40. 

WYCHERLEY,  William,  an  eminent  Englifh 
c©mic  poet,  was  born  about  1640.  A  little  before  the 
reftoration  of  King  Charles  II.  he  became  a  gentleman 
commoner  of  Queen’s  college  Oxford,  where  he  was  re¬ 
conciled  by  Dr  Barlow  to  the  Proteftant  religion,  which 
lie  had  a  little  before  abandoned  in  his  travels.  He  af¬ 
terwards  entered  himfelf  in  the  Middle-temple,  but  foon 
quitted  the  ftudy  of  the  law  for  purfuits  more  agreeable 
to  his  own  genius,  as  well  as  to  the  tafte  of  the  age. 
Upon  writing  his  firft  play,  entitled,  Love  in  a  Wood, 
or  St  James’s  Park,  which  was  a6fed  in  1672,  he  be¬ 
came  acquainted  with  feveral  of  the  celebrated  wits  both 
of  the  court  and  town,  and  likewife  with  the  duchefs 
of  Cleveland.  Some  time  after  appeared  his  comedies, 
called  The  Gentleman  Dancing  Mailer,  the  Plain 
Dealer,  and  the  Country  Wife  5  all  which  were  a&ed 
with  applaufe.  George  duke  of  Buckingham  had  a 
very  high  efteem  for  nim,  and  bellowed  on  him  feveral 
advantageous  polls.  King  Charles  alfo  fhowed  him 
lignal  marks  of  favour  ;  and  once  gave  him  a  proof  of 
his  elleem,  which  perhaps  never  any  fovereign  prince  be¬ 
fore  had  given  to  a  private  gentleman.  Mr  Wycherley 
being  ill  of  a  fever,  at  his  lodgings  in  Bow-ftreet,  the  king 
did  him  the  honour  of  a  vifit.  Finding  him  extremely 
weakened,  he  commanded  him  to  take  a  journey  to  the 
fouth  of  France,  and  affured  him,  at  the  fame  time,  that 
he  would  order  him  500I.  to  defray  the  charges  of  the 
journey.  Mr  Wycherley  accordingly  went  into  France  ; 
and  having  fpent  the  winter  there,  returned  to  England 
entirely  reftored  to  his  former  vigour.  The  king,  fhort- 
ly  after  his  arrival,  told  him,  that  he  had  a  fon,  who  he 
was  refolved  djould  be  educated  like  the  fon  of  a  king, 
and  that  he  could  not  choofe  a  more  proper  man  for  his 
governor  than  Mr  Wycherly  ;  for  which  fervice  1500I. 
per  annum  thou  Id  be  fettled  upon  him. 

Immediately  after  this  offer  he  went  to  Tunbridge, 
where  walking  one  day  upon  the  Well’s  walk  with  his 
friend  Mr  Fairbeard,  of  Gray’s  Inn,  juft  as  he  came  up 
to  the  bookfeller’s  (hop,  the  countefs  of  Drogheda,  a 
young  widow,  rich,  noble,  and  beautiful,  came  there  to 
inquire  for  the  Plain  Dealer;  “  Madam,”  fays  Mr  Fair- 
beard,  “  fince  you  are  for  the  Plain  Dealer,  there  he  is 
for  you  pufhing  Mr  Wycherley  towards  her.  “  Yes,” 
fays  Mr  Wycherly,  “  this  lady  can  bear  plain  dealing  ; 
for  ftie  appears  to  be  fo  accomplifhed,  that  what  would 
be  a  compliment  to  others,  would  be  plain  dealing  to 
her.”  “  No,  truly,  Sir,”  Paid  the  countefs,  “  I  am  not 
without  my  faults,  any  more  than  the  reft  of  my  fex  ; 
and  yet  notwithftanding,  I  love  plain  dealing,  and  am 
never  more  fond  of  it  than  when  it  tells  me  of  them.” 
“  Then,  madam,”  fays  Mr  Fairbeard,  “  you  and  the 
Plain  Dealer  feem  defigned  by  Heaven  for  each  other.” 
— In  fhort,  Mr  Wycherley  walked  a  turn  or  two  with 
the  countefs,  waited  upon  her  home,  viftted  her  daily 
while  (he  ftaid  at  Tunbridge,  and  married  her  foon  after 
without  acquainting  the  king.  By  this  ftep,  which  was 
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looked  upon  as  a  contempt  of  his  majefty’s  orders,  he  for-  Wycherley 
feited  the  royal  favour.  The  countefs  of  Drogheda 
fettled  her  whole  fortune  upon  him ;  but  his  title  being  1 
difputed  after  her  death,  he  was  fo  reduced  by  the  ex- 
pences  of  the  law  and  other  incumbrances,  as  to  be  un¬ 
able  to  fatisfy  the  impatience  of  his  creditors,  who  threw 
him  into  prifon  ;  and  the  bookfeller  who  printed  his 
Plain  Dealer,  by  which  he  got  almoft  as  much  money 
as  the  other  gained  reputation,  was  fo  ungrateful  as  to  re- 
fufe  to  lend  him  20I.  in  his  extreme  neceflity.  In  that 
confinement  he  languiftied  feven  years ;  but  at  length 
King  James  going  to  fee  the  above  play,  was  fo  charm¬ 
ed  with  it,  that  he  gave  immediate  orders  for  the  pay¬ 
ment  of  his  debts,  and  even  granted  him  a  penfion  of 
200I ,  per  annum .  But  the  prince’s  bountiful  intentions 
were  a  great  meafure  defeated  merely  through  Mr  Wy¬ 
cherley’s  modefty  ;  he  being  afhamed  to  tell  the  earl  of 
Mulgrave,  whom  the  king  had  fent  to  demand  it,  a  true 
ftate  of  his  debts.  He  laboured  under  the  weight  of 
thefe  difficulties  till  his  father  died,  who  left  him  600I. 
a-year.  But  this  eftate  was  under  limitations,  he  being 
only  a  tenant  for  life,  and  not  being  allowed  to  raife 
any  money  for  the  payment  of  his  debts.  However,  he 
took  a  method  of  doing  it  which  few  fufpe&ed  to  be 
his  choice  ;  and  this  was  making  a  jointure.  He  had 
often  declared,  that  he  was  refolved  to  die  married, 
though  he  could  not  bear  the  thoughts  of  living  in  that 
ftate  again  1  accordingly,  juft  at  the  eve  of  his  death,  he 
married  a  young  gentlewoman  with  ijcol.  fortune,  part 
of  which  he  applied  to  the  ufes  he  wanted  it  for.  Eleven 
days  after  the  celebration  of  thefe  nuptials,  in  December 
1715,  he  died,  and  was  interred  in  the  vault  of  Covent- 
garden  church. 

Befides  his  plays  above  mentioned,  he  publiflied  a 
volume  of  poems  in  folio.  In  1728  his  pofthumous 
works  in  profe  and  verfe  were  publifhed  by  Mr  Theo¬ 
bald. 

WYNDHAM,  Sir  William,  defeended  of  an  an¬ 
cient  family,  was  born  about  the  year  1687,  and  fuc- 
cceded  young  to  the  title  and  eftate  of  his  father.  On 
his  return  from  his  travels,  he  was  chofen  member  for 
the  county  of  Somerfet ;  in  which  ftation  he  ferved  in 
the  three  laft  parliaments  of  Queen  Anne,  and  as  long 
as  he  lived  :  after  the  change  of  the  miniftry  in  1710, 
he  was  appointed  fecretary  at  war;  and  in  1713  was 
raifed  to  be  chancellor  of  the  exchequer.  Upon  the 
breach  between  the  earl  of  Oxford  and  Lord  Boling- 
broke,  he  adhered  to  the  interefts  of  the  latter.  He 
was  removed  from  his  employment  on  the  acceflion  of' 

George  I.  and  falling  under  fufpicion  on  the  breaking 
out  of  the  rebellion  in  1715,  was  apprehended.  He 
made  his  efcape  ;  a  reward  was  publiflied  for  apprehend¬ 
ing  him  ;  he  furrendered,  was  committed  to  the  Tower, 
but  never  brought  to  a  trial.  After  he  regained  his 
liberty,  he  continued  in  oppofition  to  the  feveral  admi- 
niftrations  under  which  he  lived  ;  and  died  in  1740. 

WYE,  a  river  of  South  Wales,  which  iffuing  out  of 
Plinlymmon  Hill,  very  near  the  fource  of  the  Severn, 
erodes  the  north-eaft  corner  of  Radnorfhire,  giving  name 
to  the  town  of  Rhyadergowy  (Fall  of  the  Wye),  where, 
it  is  precipitated  in  a  cataraft  :  then  flowing  between 
this  county  and  Brecknockfhire,  it  croffes  Herefordfhire, 
and  dividing  the  counties  of  Gloucefter  and  Monmouth,, 
falls  into  the  mouth  of  the  Severn,  below  Chepftow. 

The  romantic  beauties  of  the  Wye,  which  flows  in  a. 

deep* 
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deep  bed,  between  lofty  rocks  clothed  with  banging 
woods,  and  here  and  there  crowned  by  ruined  caftles, 
have  employed  the  defcriptive  powers  of  the  pen  and 
pencil. 

Wye  is  alfo  the  name  of  a  river  in  Derbyfhire,  which 
rifes  in  the  north- weft  part,  above  Buxton  ;  and,  flow¬ 
ing  fouth-eaft,  falls  into  the  Derwent,  below  Bake- 
well. 


Wye,  the  name  of  a  town  in  Kent,  with  a  market  on 
Thurfday,  feated  on  the  Stour,  10  miles  fouth  of  Can¬ 
terbury,  and  59.  fouth-eaft  of  London.  E.  Long.  1.  4. 
N.  Lat.  51.  xo. 

Wye,  a  town  of  Switzerland,  in  a  territory  of  the 
abbey  of  St  Galien,  with  a  palace.  It  is  built  on  an 
eminence  16  miles  fouth  fouth-weft  of  Conftance.  E. 
Long.  9.  4.  N.  Lat.  47.  34. 


X. 


Xanthium  V  or  x,  is  the  2 2d  letter  of  our  alphabet,  and  a  dou- 
Xebec  hie  confonant.  It  was  not  ufed  by  the  Hebrews 

«  -  -  ^  1  *  •  or  ancient  Greeks for,  as  it  is  a  compound  letter,  the 
ancients,  who  ufed  great  fimplicity  in  their  writings,  ex- 
preffed  this  letter  by  its  component  letters  c  j *.  Neither 
have  the  Italians  this  letter,  but  exprefs  it  by  Jf.  X  be¬ 
gins  no  word  in  our  language  but  fuch  as  are  of  Greek 
original  ,  and  is  in  few  others  but  what  are  of  Latin 
derivation  \  as  perplex ,  reflexion ,  defluxion ,  &c.  We  of¬ 
ten  exprefs,  this  found  by  Angle  letters,  as  cks ,  in  backs , 
necks  ,  by  ks ,  in  books,  breaks ;  by  cc,  in  accefs,  acci¬ 
dent ;  by  ct ,  in  aBion,  unBion ,  &c.  The  Englifh  and 
French  pronounce  it  like  cs  or  ks  ;  the  Spaniards  like  c 
before  a,  viz.  Alexandro ,  as  it  were  Alecandro .  In  nu¬ 
merals  it  expreffeth  10,  whence  in  old  Roman  manu¬ 
scripts  it  is  ufed  for  denarius ;  and  as  fuch  feems  to  be 
made  of  two  V’s  placed  one  over  the  other.  When  a 
dafh  is  added  over  it,  thus  X,  it  Signifies  10,000.  * 

XANTHIUM,  a  genus  of  plants  of  the  clafs  rnonoe- 
cia,  and  arranged  in  the  natural  claflification  under  the 
49th  order,  compofitcc.  See  Botany  Index . 
XANTHOXYLUM.  See  Zanthoxylum. 

XEBEC,  or  Zebec,  a  fmall  three-mafted  veffel,  na¬ 
vigated  in  the  Mediterranean  fea,  and  on  the  coafts 
of  Spain,  Portugal,  and  Barbary.  See  Plate 
fig;  10. 

The  fails  of  the  xebec  are  in  general  fimilar  to  thofe 
of  the  poleacre,  but  the  hull  is  extremely  different  from 
that  and  almoft  every  other  veffel.  It  is  furnifhed  with 
a  ftrong  prow  :  and  the  extremity  of  the  ftern,  which  is 
nothing  more  than  a  fort  of  railed  platform  or  gallery, 
projects  farther  behind  the  counter  and  buttock  than 
that  of  any  European  (hip. 

Being  generally  equipped  as  a  cprfair,  the  xebec  is 
conftru&ed  with  a  narrow  floor,  to  be  more  fwift  in  pur- 
fuit  of  the  enemy  \  and  ©f  a  great  breadth,  to  enable 
her  to  carry  a  greater  force  of  fail  for  this  purpofe  with¬ 
out  danger  of  overturning.  As  thefe  veffels  are  ufually 
very  low7  built,  their  decks  are  formed  with  a  great  con¬ 
vexity  from  the  middle  of  their  breadth  toward*  the 
Sides,  in  order  to  carry  off  the  water  which  falls  aboard 
more  readily  by  their  feuppers.  But  as  this  extreme 
convexity  would  render  it  very  difficult  to  walk  thereon 
at  fea,  particularly  when  the  veffel  rocks  by  the  agita¬ 
tion  of  the  waves,  there  is  a  platform  of  grating  extend¬ 
ing  along  the  deck  from  the  fides  of  the  veffel  towards 
the  middle,  whereon  the  crew  may  walk  dry-footed 
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whilft  the  water  is  conveyed  through  the  grating  to  the  Xebec 
feuppers.  |j 

The  xebecs,  which  are  generally  armed  as  veffels  of  Xenocrates. 
war  by  the  Algerines,  mount  from  16  to  24  cannon, 
and  carry  from  300  to  450  men,  two-thirds  of  whom 
are  generally  foldiers. 

By  the  very  complicated  and  inconvenient  method  of 
w  orking  thefe  veffels,  what  one  of  their  captains  of  Al¬ 
giers  told  Mr  Falconer  will  be  readily  believed,  viz. 
that  every  xebec  requires  at  leaft  the  labour  of  three 
fquare-rigged  {hips,  wherein  the  {landing  fails  are  cal¬ 
culated  to  anfwer  every  fituation  of  the  wind. 

XENOCRATES,  a  celebrated  ancient  Grecian  phi. 
lofopher,  was  born  at  Chalcedon  in  the  95th  Olym¬ 
piad.  At  firft  he  attached  himfelf  to  Alichines,  but 
afterwards  became  a  difciple  of  Plato,  who  took  much 
pains  in  cultivating  his  genius,  wdiich  was  naturally 
heavy.  His  temper  wTas  gloomy,  his  afpe£l  fevere,  and 
his  manners  little  tin&ured  with  urbanity.  Thefe  ma¬ 
terial  defers  his  mafter  took  great  pains  to  corredl  , 
frequently  advifing  him  to  facrifice  to  the  Graces  :  and 
the  pupil  was  patient  of  inftnuflion,  and  knew  how 
to  value  the  kindnefs  of  his  preceptor.  As  long  as 
Plato  lived,  Xenocrates  w7as  one  of  his  moft  efteemed 
difciples  j  after  his  death  he  clofely  adhered  to  his  doc¬ 
trine  5  and,  in  the  fecond  year  of  the  noth  Olympiad, 
he  took  the  chair  in  the  academy,  as  the  fucceffor  of 
Speufippus. 

Xenocrates  wTas  celebrated  among  the  Athenians,  not 
only  for  his  wifdom,  but  for  his  virtues.  So  eminent 
was  his  reputation  for  integrity,  that  when  he  was  called 
upon  to  give  evidence  in  a  judicial  tranfa&ion,  in  which 
an  oath  wras  ufually  required,  the  judges  unanimoufly  a- 
greed,  that  his  Ample  affervation  {hould  be  taken,  as  a 
public  teftimony  to  his  merit.  Even  Philip  of  Macedon 
found  it  impoflible  to  corrupt  him.  So  abftemious  w  as 
he  with  refpeft  to  food,  that  his  proviiion  was  frequently 
fpoiled  before  it  w7as  contained.  His  chaftity  wras  invin¬ 
cible.  Phryne,  a  celebrated  Athenian  courtezan,  at¬ 
tempted  without  fuccefs  to  feduce  him.  Of  his  humanity 
the  following  pathetic  incident  is  a  fufficient  proof :  .  A 
fparrow,  which  wTas  purtaed  by  a  hawk,  flew  into  his 
bofom  ;  he  afforded  it  pioteflion  till  its  enemy  wras  out 
of  fight,  and  then  let  it  go,  faying,  that  he  would  never 
betray  a  fuppliant.  He  wTas  fqnd  of  retirement,  and  wras 
feldom  feen  in  the  city.  He  wras  difereet  in  the  ufe 
his  time,  and  carefully  allotted  a  certain  portion  of  each 
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Xenocrates  day  to  Its  proper  bufinefs.  One  of  thefe  Fie  employed  in 
II  filent  meditation.  He  was  an  admirer  of  tbe  mathema- 
Xenop  on.  tjcaj  fciences  .  ancj  was  f0  fully  convinced  of  their  utility, 
that  when  a  young  man,  who  was  unacquainted  with 
geometry  and  aftronomy,  defired  admiflion  into  the  aca¬ 
demy,  he  refufed  his  requeft,  faying,  that  he  w’as  not 
yet  poffeffed  of  the  handles  ot  philofophy.  In  fine,  Xe¬ 
nocrates  was  eminent  both  for  the  purity  of  his  morals 
and  for  his  acquaintance  with  fcience,  and  fupported  the' 
credit  of  the  Platonic  fchool,  by  his  lectures,  his  wait¬ 
ings,  and  his  conduct.  He  lived  to  the  firft  year  of  the 
1 16th  Olympiad,  or  the  82  of  his  age,  when  he  loft  his 
life  by  accidentally  falling,  in  the  dark,  into  a  rdervoir 
of  water. 

XENOPHANES,  the  founder  of  the  Eleaic  feft  of 
philofophy  among  the  Greeks,  was  born  at  Colophon 
probably  about  the  65th  Olympiad.  From  fome  caufe 
or  other  he  left  his  country  early,  and  took  refuge  in  Si¬ 
cily,  where  he  fupported  himfelf  by  reciting,  in  the  court 
of  Hiero,  elegiac  and  iambic  verfes,  which  he  had  writ¬ 
ten  in  reprehe  -ion  of  the  theogonies  of  Hefiod  and  Ho¬ 
mer.  From  Sicily  he  paffed  over  into  Magna  Graecia, 
where  he  took  up  the  profeflion  of  philofophy,  and  be¬ 
came  a  celebrated  preceptor  in  the  Pythagorean  fchool. 
Indulging,  however,  a  greater  freedom  of  thought  than 
was  ufual  among  the  difciples  of  Pythagoras,  he  ventured 
to  introduce  new  opinions  of  his  own,  and  in  many  par¬ 
ticulars  to  oppofe  the  do£trines  of  Epimenides,  Thales, 
and  Pythagoras.  Xenophanes  poffeffed  the  Pythagorean 
chair  of  philofophy  about  feventy  years,  and  lived  to  the 
extreme  age  of  an  hundred  years,  that  is,  according  to 
Eufebius,  till  the  81  ft  Olympiad.  The  do&rine  of  Xe¬ 
nophanes  concerning  nature  is  fo  imperfeftly  preferved, 
and  obfcurely  expreffed,  that  it  is  no  wonder  that  it  has 
been  differently  reprefented  by  different  waiters.  Perhaps 
the  truth  is,  that  he  held  the  univerfe  to  be  one  in  na¬ 
ture  and  fubftance,  but  diftinguiftied  in  his  conception 
between  the  matter  of  which  all  things  confift,  and  that 
latent  divine  force  which,  though  not  a  diftinft  fubftance 
but  an  attribute,  is  neceffarily  inherent  in  the  univerfe, 
and  is  the  caufe  of  all  its  perfection. 

XENOPHON,  an  illuftrious  philofopher,  general, 
and  hiftorian,  was  born  at  Athens  in  the  3d  year  of  the 
8 2d  Olympiad.  When  he  was  a  youth,  Socrates,  ftruck 
with  his  external  appearance,  determined  to  admit  him 
into  the  number  of  his  pupils.  Meeting  him  by  accident 
in  a  narrow  paffage,  the  philofopher  put  his  ftaff  acrofs 
the  path,  and  flopping  him,  allied,  where  thofe  things 
were  to  be  purchafed  which  are  neceffary  to  human  life  ? 
Xenophon  appearing  at  a  lofs  for  a  reply  to  this  unex¬ 
pected  falutation,  Socrates  proceeded  to  alk  him,  where 
honeft  and  good  men  were  to  be  found  ?  Xenophon  ftill 
hefitating,  Socrates  faid  to  him,  “  Follow'  me,  and  learn.” 
From  that  time  Xenophon  became  a  difciple  of  Socrates, 
and  made  a  rapid  progrefs  in  that  moral  wifdom  for  wrhich 
his  mafter  was  fo  eminent.  Xenophon  accompanied  So¬ 
crates  in  the  Peloponnefian  war,  and  fought  courageoufly 
in  defence  of  his  country.  He  afterwards  entered  into 
the  army  of  Cyrus  as  a  private  volunteer  in  his  expedi¬ 
tion  againft  his  brother.  This  enterprife  proving  un¬ 
fortunate,  Xenophon,  after  the  death  of  Cyrus,  advifed 
his  fellow  foldiers  to  attempt  a  retreat  into  their  own 
country.  They  liftened  to  his  advice  ;  and  having  had 
many  proofs  of  his  wifdom  &  w’ell  as  courage,  they  gave 
him  the  command  of  the  army,  in  the  room  of  Proxenus 


who  had  fallen  in  battle.  In  this  command  he  acquired  Xeaophen 
great  glory  by  the  prudence  and  firmnefs  with  which  he  xim^nes 
conducted  them  back,  through  the  midft  of  innumerable  .  ^  *» 

dangers,  into  their  own  country.  The  particulars  of  this 
memorable  adventure  are  lelated  by  Xenophon  himfelf 
in  his  Retreat  of  the  Ten  Thoufand.  After  his  return 
into  Greece,  he  joined  Agefilaus,  king  of  Sparta,  and 
fought  with  him  againft  the  Thebans  in  the  celebrated 
battle  of  Chaeronea.  •  The  Athenians,  difpleafed  at  this 
alliance,  brought  a  public  accufation  againft  him  for  his 
former  conduct  in  engaging  in  the  fervice  of  Cyrus,  and 
condemned  him  to  exile.  The  Spartans,  upon  this,  took 
Xenophon,  as  an  injured  man,  under  their  protection, 
and  provided  him  a  comfortable  retreat  at  Stilluntes  in 
Elea.  Here,  with  his  wife  and  two  children,  lie  remain¬ 
ed  feveral  years,  and  paffed  his  time  in  the  fociety  of  hi« 
friends,  and  in  writing  thofe  hiftorical  works  which  have 
rendered  his  name  immortal.  A  war  at  length  arofe  be¬ 
tween  the  Spartans  and  Eleans  )  and  Xenophon  w’as  ob¬ 
liged  to  retire  to  Lepreus,  where  his  eldeft  fon  had  fettled. 

He  afterwards  removed,  with  his  whole  family,  to  Co¬ 
rinth,  w'here,  in  the  firft  year  of  the  hundred  and  fifth 
Olympiad,  he  finifhed  his  days. 

Xenophon  the  Younger  ^  a  Greek  writer,  fo  called  to 
diftinguifh  him  fiom  the  celebrated  Xenophon,  was  born 
at  Ephefus,  and  lived,  according  to  fome  authors,  before 
Heliodorus,  that  is,  about  the  beginning  of  the  4th  cen¬ 
tury.  He  is  only  known  by  his  Ephejtaca ,  a  Greek  ro¬ 
mance  in  five  books,  which  is  efteemed,  and  contains  the 
amours  or  adventures  of  Abracomes  and  Anthia.  This 
romance  w’as  printed  at  London,  in  Greek  and  Latin,  in 
1724,  4to. 

XERXES  I.  the  fifth  king  of  Perfia,  memorable  for 
the  vaft  army  he  is  faid  to  have  carried  into  the  field  a- 
gainft  Leonidas  king  of  Sparta  ;  confifting,  according  to 
fome  hiftorians,  of  800,000  men,  while  others  make  it 
amount  to  3,000,000,  exclufive  of  attendants.  The  fleet 
that  attended  this  prodigious  land  force  is  likew’ife  made 
to  confift  of  2000  fail ;  and  all  the  fuccefs  they  met  with 
W’as  the  taking  and  burning  the  city  of  Athens  5  for  the 
army  was  fhamcfully  repulfed  near  the  ftraits  of  Ther¬ 
mopylae  by  Leonidas,  and  the  fleet  was  difperfed  and 
partly  deftroyed  by  Themiftocles  at  the  ftraits  of  Sala- 
mis,  wrho  had  only  380  fail  under  his  command.  Xerxes 
w’as  affaflinated  by  Artabanes,  chief  captain  of  his  guards, 
and  his  diftinguiftied  favourite.  See  Sparta. 

XIMENES,  Francis,  a  juftly  celebrated  cardinal, 
bifhop  of  Toledo,  and  prime  minifter  of  Spain,  was  bom 
at  Torrelaguna,  in  Old  Caftile,  in  1437,  and  ftudied  at 
Alcala  and  Salamanca.  He  then  w’cnt  to  Rome  j  and 
being  robbed  on  tbe  road,  brought  nothing  back  but  a 
bull  for  obtaining  the  firft  vacant  prebend  :  but  the  arcli- 
bifhopof  Toledo  refufed  it  him,  and  threw  him  into  pri- 
fon.  Being  at  length  reftored  to  liberty,  he  obtained  a 
benefice  in  thediocefeof  Sigucn^a,  where  Cardinal  Gon¬ 
zales  de  Mendoza,  who  was  the  bifhop,  made  him  his 
grand  vicar.  Ximenes  fome  time  after  entered  among 
the  Francifcans  of  Toledo ;  but  being  there  troubled 
with  vifits,  he  retired  to  a  folitude  named  Cajlancl,  and 
applied  himfelf  to  the  ftudy  of  divinity  and  the  oriental 
tongues.  At  his  return  to  Toledo,  Queen  Ifabella  of 
Caftile  chofe  him  for  her  confeffor,  and  afterwards  nomi¬ 
nated  him  archhifliop  of  Toledo  ;  which,  next  to  the  pa¬ 
pacy,  is  the  richeft  dignity  in  the  church  of  Rome. 

“  This  honour  (fays  Dr  Roberlfon)  he  declined  .:th  a 
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C<imencs.  firmnefs  which  nothing  but  the  authoritative  injun£lion 
v  of  the  pope  was  able  to  overcome.  Nor  did  this  height 
of  promotion  change  his  manners.  Though  obliged  to 
difplay  in  public  that  magnificence  which  became  his  fta- 
tion,  he  himfelf  retained  his  monadic  feverity.  Under 
his  pontifical  robes  he  conftantly  wore  the  coarfe  frock 
of  St  Francis,  the  rents  of  which  he  ufed  to  patch  with 
his  own  hands.  He  at  no  time  ufed  linen,  but  was 
commonly  clad  in  hair-cloth.  He  fiept  always  in  his 
habit  5  mofl  frequently  on  the  door  or  on  boards,  and 
rarely  in  a  bed.  He  did  not  tade  any  of  the  delicacies 
which  appeared  at  his  table,  but  fatisfied  himfelf  with 
that  fimple  diet  which  the  rule  of  his  order  prefcribed. 
Notwith  flan  ding  thefe  peculiarities,  fo  oppofite  to  the 
manners  of  the  world,  he  poffeffed  a  thorough  know¬ 
ledge  of  its  affairs,  and  difcovered  talents  for  bufinefs 
which  rendered  the  fame  of  his  wifdom  equal  to  that  of 
his  fandlity.”  His  fird  care  was  to  provide  for  the  ne* 
cedi  ties  of  the  poor  \  to  vifit  the  churches  and  hofpitals  \ 
to  purge  his  diocefe  of  ufurers  and  places  of  debauchery ; 
to  degrade  corrupt  judges,  and  place  in  their^room  per- 
fons  whom  he  knew  to  be  didinguifhed  by  their  probity 
and  difinteredednefs.  He  ere£led  a  famous  univerfity  at 
Alcala  j  and  in  1499  founded  the  college  of  St  Ilde- 
phonfo.  Three  years  after  he  undertook  the  Polyglot 
Bible  ;  and  for  that  purpofe  fent  for  many  learned  men 
to  come  to  him  at  Toledo,  purchafed  feven  copies  in 
Hebrew  for  4000  crowns,  and  gave  a  great  price  for 
Latin  and  Greek  manufcripts.  At  this  Bible  they  la¬ 
boured  above  1 2  years.  It  contains  the  Hebrew  text  of  the 
Bible  y  the  verfion  of  the  Septuagint,  with  a  literal  tranf- 
lation  }  that  of  St  .Terom,  and  the  Chaldee  paraphrafes 
of  Onkelos }  and  Ximenes  added  to  it  a  didlionary  of 
the  Hebrew  and  Chaldee  words  contained  in  the  Bible. 
This  work  is  called  Ximenes* s  Polyglot.  In  1507  Pope 
Julius  II.  gave  him  the  cardinal’s  hat,  and  King  Ferdi¬ 
nand  the  Catholic  entrufted  him  with  the  adminiftration 
of  affairs.  Cardinal  Ximenes  was  from  this  moment  the 
foul  of  every  thing  that  paffed  in  Spain.  He  diftinguifh- 
ed  himfelf  at  the  beginning  of  his  minlflry  by  difchar- 
ging  the  people  from  the  burdenfome  tax  called  acavale , 
which  had  been  continued  on  account  of  the  war  againft: 
Granada ;  and  laboured  with  fuch  zeal  and  fuccefs  in 
the  con  verfion  of  the  Mahometans,  that  he  made  3000 
converts,  among  whom  w?as  a  prince  of  the  blood  of  the 
kings  of  Granada.  In  1509  Cardinal  Ximenes  extended 
the  dominions  of  Ferdinand,  by  taking  the  city  of  Oran 
in  the  kingdom  of  Algiers.  He  undertook  this  conqueft 
at  his  own  expence,  and  marched  in  perfon  at  the  head 
of  the  Spanifh  army  clothed  in  his  pontifical  ornaments, 
and  accompanied  by  a  great  number  of  ecclefiaflics  and 
monks.  Some  time  after,  forefeeing  an  extraordinary 
fcarcity,  he  eredled  public  granaries  at  Toledo,  Alcala, 
and  Torrelaguna,  and  had  them  filled  with  corn  at  his 
own  expence  \  which  gained  the  people’s  hearts  to  fuch 
a  degree,  that  to  preferve  the  memory  of  this  noble  ac¬ 
tion  they  had  an  eulogium  upon  it  cut  on  marble,  in  the 
hall  of  the  fenate-houfe  at  Toledo,  and  in  the  market¬ 
place.  King  Ferdinand  dying  in  1516,  left  Cardinal 
Ximenes  regent  of  his  dominions  \  and  the  archduke 
Charles,  who  was  afterwards  the  emperor  Charles  V. 
confirmed  that  nomination.  The  cardinal  immediately 
made  a  reform  of  the  officers  of  the  fupreme  council  and 
of  the  court,  and  put  a  flop  to  the  oppreffion  of  the  gran¬ 


dees.  He  vindicated  the  rights  of  the  people  againft  the  Ximenes. 
nobility  \  and  as  by  the  feudal  conflitution  the  military 
power  was  lodged  in  the  hands  of  the  nobles,  and  men 
of  inferior  condition  were  called  into  the  field  only  as 
their  vaiTais,  a  king  with  fcanty  revenues  depended  on 
them  in  all  his  operations.  From  this  ftate  Ximenes  re- 
folved  to  deliver  the  crown  ;  and  ifTued  a  proclamation, 
commanding  every  city  in  Caftile  to  inrol a  certain  num¬ 
ber  of  its  burgeffes,  and  teach  them  military  difcipline  \ 
he  himfelf  engaging  to  provide  officers  to  command  them 
at  the  public  expence.  This  was  vigoroufly  oppofed  by 
the  nobles j  but  by  his  intrepidity  and  fuperior  addrel* 
he  carried  his  point.  He  then  endeavoured  to  diminifh 
the  pofleftions  of  the  nobility,  by  reclaiming  all  the 
crown-lands,  and  putting  a  flop  to  the  penfions  granted 
by  the  late  king  Ferdinand.  This  addition  made  to  the 
revenues  enabled  him  to  difcharge  all  the  debts  of  Fer¬ 
dinand,  and  to  eftablifh  magazines  of  warlike  (lores. 

The  nobles,  alarmed  at  thefe  repeated  attacks,  uttered 
loud  complaints )  but  before  they  proceeded  to  extremi¬ 
ties,  appointed  fome  grandees  of  the  fml  rank  to  exa¬ 
mine  the  powers  in  confequence  of  which  he  exercifed 
a£ls  of  fuch  high  authority.  Ximenes  received  them 
with  cold  civility  \  produced  the  teftament  of  Ferdi¬ 
nand,  by  which  he  was  appointed  regent,  together  with 
the  ratification  of  that  deed  by  Charles.  To  both  thefe 
they  objedled  \  and  he  endeavoured  to  eftablifh  their  va¬ 
lidity.  As  the  converfation  grew  warm,  he  led  them  in- 
fenfibly  to  a  balcony,  from  which  they  had  a  view  of  a 
large  body  of  troops  under  arms,  and  of  a  formidable 
train  of  artillery.  “  Behold  (fays  he,  pointing  to  thefe, 
and  railing  his  voice)  the  powers  which  I  have  received 
from  his  Catholic  majefiy  !  With  thefe  I  govern  Caftile  > 
and  with  thefe  I  will  govern  it,  till  the  king,  your  ma¬ 
iler  and  mine,  takes  poffeflion  of  his  kingdom  !”  A  de¬ 
claration  fo  bold  and  haughty  ftlenced  them,  and  afton- 
iftied  their  alTociates.  They  faw  that  he  was  prepared 
for  his  defence,  and  laid  afide  all  thoughts  of  a  general 
confederacy  againft  his  adminiftration.  At  length,  from 
the  repeated  intreaties  of  Ximenes,  and  the  impatient 
murmurs  of  the  Spanifh  miniftry,  Charles  V.  embarked, 
and  landed  in  Spain,  accompanied  by  his  favourites. 

Ximenes  was  advancing  to  the  coaft  to  meet  him,  but 
at  Bos  tquillos  was  feized  with  a  violent  diforder,  which 
his  followers  confidered  as  the  effe£ls  of  poifon.  This 
accident  obliging  Ximenes  to  flop,  he  wrote  to  the  king, 
and  with  his  ufual  boldnefs  advifed  him  to  difmifs  all  the 
ftrangets  in  his  train,  whofe  number  and  credit  already 
gave  offence  to  the  Spaniards,  and  earneftly  defiled  to 
have  an  interview  with  him,  that  he  might  inform  him 
of  the  ftate  of  the  nation,  and  the  temper  of  his  fubje£ls. 

To  prevent  this,  not  only  the  Flemings,  but  the  Spanifh 
grandees,  employed  all  their  addrefs  to  keep  Charles  at 
a  diftance  from  Aranda,  the  place  to  which  the  cardinal 
had  removed.  His  advice  was  now  flighted  and  defpifed. 
Ximenes,  confcious  of  his  own  integrity  and  merit,  ex- 
pe£led  a  more  grateful  return  from  a  prince  to  whom  he 
delivered  a  kingdom  more  flourifhing  than  it  had  been 
in  any  former  age,  and  a  more  extenfive  authority  than 
the  molt  illuftrious  of  his  anceftors  had  ever  poffeffed  ; 
and  lamented  the  fate  of  his  country,  about  to  be  ruined 
by  the  rapacioufnefs  and  infolence  of  foreign  favourites^ 

While  his  mind  was  agitated  by  thefe  paftions,  he  re¬ 
ceived  a  letter  from  the  king  :  in  which,  after  a  few 
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Xlmenes  cold  and  formal  expreffions  of  regard,  he  was  allowed  to 
Xylo-aloes  retl*r?  to  ^1S  diocefe  ;  and  he  expired  a  few  hours  after 
)  reading  it  in  1517,  in  the  81ft  year  of  his  age. 

This  famous  cardinal  ought  not  to  be  confounded  with 
Roderic  XlMENES ,  archbifhop  of  Toledo,  in  the  13th 
century,  who  wrote  a  Hiftory  of  Spain  in  nine  books ; 
nor  with  feve'ral  other  Spanifh  writers  of  the  name  of 
Ximenes, 

XIPHIAS,  the  Sword-Fish;  a  genus  offices  be¬ 
longing  to  the  order  of  apodes .  See  Ichthyology  In¬ 
dex,  .  This  fiih  is  common  in  the  Mediterranean  fea, 
efpecially  in  that  part  which  feparates  Italy  from  Sicily, 
and  which  has  been  long  celebrated  for  it :  the  promon¬ 
tory  Pelorus,  now  Capo  di  Faro,  was  a  place  noted  for  the 
refort  of  the  xiphias,  and  poffibly  the  Ration  of  the 
fpecuiatoies,  or  the  perfons  who  watched  and  gave  notice 
of  the  approach  of  the  fiih. 

The  ancient  method  of  taking  them  is  particularly 
defcribed  by  Strabo,  and  agrees  exactly  with  that  prac- 
tifed  by  the  moderns.  A  man  afcends  one  of  the  cliffs 
that  overhangs  the  fea  :  as  feon  as  he  fpies  the  fifh,  he 
gives  notice,  either  by  his  voice  or  by  figns,  of  the  courfe 
it  takes.  Another  that  is  Rationed  in  a  boat,  climbs 
up  the  mart,  and  on  feeing  the  fword-fifh,  dire&s  the 
rowers  towards  it.  As  foon  as  he  thinks  they  are  got 
within  reach,  he  defcends,  and  taking  a  fpear  in  his  hand, 
firikes  it  into  the  fifh  ;  which,  after  wearying  itfelf  with 
its  agitation,  is  feized  and  drawn  into  the  beat.  It  is 
much  efteemed  by  the  Sicilians,  who  buy  it  up  eagerly, 
and  at  its  firft  coming  into  feafon  give  for  it  about  fixpence 
Englifh  per  pound.  The  feafon  lafts  from  May  till  Au- 
guft.  The  ancients  ufed  to  cut  this  fifh  into  pieces  and 
Talt  it  y  whence  it  was  called  Tomus  Thurianus ,  from 
Thurii,  a  town  in  the  bay  of  Tarentum,  where  it  was 
taken  and  cured. 

The  fword-fifh  is  faid  to  be  very  voracious,  and  that 
it  is  a  great  enemy  to  the  tunny,  which  (according  to 
Belon)  are  as  much  terrified  at  it  as  fheep  are  at  the 
fight  of  a  wolf.  It  is  a  great  enemy  to  whales,  and  fre¬ 
quently  deftroys  them. 

XYLO-ALOES,  or  Aloe  wood,  in  the  Materia 
Medico,  is  the  product  of  a  tree  growing  in  China  and 
fome  of  the  Indian  ifiands.  See  Exctecaria. 

This  drug  is  diftinguifhed  into  three  forts  ;  the  ca- 
lambac  or  tambac,  the  common  lignum  aloes,  and  ca- 
lambour. 

.  The  calambao,  or  fined:  aloes  wood,  called  by  authors 
lignum  ^aloes  praflantiflimum ,  and  by  the  Chinefe fuh- 
hiang,  is  the  moil  refinous  of  all  the  woods  we  are  ac¬ 
quainted  with  !  it  is  of  a  light  fpongy  texture,  very  po¬ 
rous,  and  its  pores  fo  filled  up  with  a  foft  and  fragrant 
refin,  that  the  whole  may  be  preffed  and  dented  by  the 
fingers  like  wax,  or  moulded  about  by  chewing  in  the 
mouth,  in  the  manner  of  maftich.  This  kind,  laid  on 
the  fire,  melts  in  great  parts  like  refin,  and  burns  away 
in  a  few  moments  with  a  bright  flame  and  perfumed 
Imell.  Its  feent,  while  in  the  mafs,  is  very  fragrant 
and  agreeable;  and  its  tafie  acrid  and  bitterifh,  but  very 
aromatic  and  agreeable.  It  is  fo  variable  in  its  colour, 
that  fome  have  divided  it  into  three  kinds ;  the  one  va¬ 
riegated  with  black  and  purple ;  the  fecond,  with  the 
lame  black,  but  with  yellowifii  inflead  of  purple  ;  and 
the  third,  yellow  alone  like  the  yolk  of  an  egg  :  this  laft 
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is  the  leaft  feented  of  the  three.  The  variation,  how-  Xylo-alces 
ever,  is  owing  to  the  trunk  of  the  tree  being  itfelf  of  „  II 
three  different  colours ;  and  the  heart  of  it  is  the  va-  v  Xyfius* 
luable  fort  firft  defcribed.  The  two  following  aie  {up-- 
poied  to  be  the  other  parts  of  the  trunk  ;  though  this* 
ieems  doubtful,  efpecially  in  regard  to  the  laft  fort,  from 
the  circumftance  mentioned  of  its  being  found  in  large 
logs  entire,  and  fometimes  only  the  heart ,  which,  as 
above  noticed,  conftitutes  the  calambac. 

.  -^e  lignum  aloes  vulgare  is  the  fecond  in  value.  This 

is  of  a  more  denfe  and  compact  texture,  and  confequently 
lefs  refinous  than  the  other ;  there  is  fome  of  it,  how¬ 
ever,  that  is  fpongy,  and  has  the  holes  filled  up  with  the 
right  refinous  matter;  and  all  of  it,  when  good,  has  veins 
of  the  fame  refin  in  it.  We  meet  with  it  in  fmall  frag¬ 
ments,  which  have  been  cut  and  fplit  from  larger  :  thefe 
are  of  a  toleiably  denfe  texture  in  the  more  foiid  pieces, 
and  of  a  dufky  brown  colour,  variegated  with  refinous 
black  veins. .  It  is  in  this  ftate  very  heavy,  and  lefs  fra¬ 
grant  than  in  thofe  pieces  which  fhow  a  multitude  of 
little  holes,  filled  up  with  the  fame  blackifh  matter  that 
forms  the  veins  in  others.  The  woody  part  of  thefe  laft 
pieces  is  fomewhat  darker  than  the  other,  and  is  not  un- 
frequently  purplifh,  or  even  blackifti.  The  fmell  of  the 
common  aloe  wood  is  very  agreeable,  but  not  fo  ftrongly 
perfumed  as  the  former.  Its  tafte  is  fomewhat  bitter 
and  acrid,  but  very  aromatic. 

The  calambour,  called  alfo  agallochum  fylvejlre,  and 
lignum  aloes  mexicanum ,  is  light  and  friable,  of  a  di’fky 
and  often  mottled  colour,  between  a  dufky  green  black 
and  a  deep  brown.  Its  fmell  is  fragrant  and  agree¬ 
able,  but  much  lefs  fweet  than  that  ©f  either  of  the 
others ;  and  its  tafte  bitterifh,  but  not  fo  much  acrid  or 
aromatic  as  either  of  the  two  former.  This  is  faid  to  be 
met  with  very  frequently,  and  in  large  logs  ;  and  thefe 
fometimes  entire,  fometimes  only  the  heart  of  the  tree. 

This  is  the  aloe  wood  ufed  by  the  cabinet-makers  and 
in  layers. 

This  drug  is  efteemed  a  cordial  taken  inwardly;  and 
is  fometimes  given  in  diforders  of  the  ftomach  and  bowels, 
and  to  deftroy  the  worms.  A  very  fragrant  oil  may 
be  procured  from  it  by  diftillation ;  which  is  recom¬ 
mended  in  paralytic  cafes  from  five  to  fifteen  drops.  It 
is  at  prefent,  however,  but  little  ufed;  and  would  fcarce 
be  met  with  anywhere  in  the  (hops,  but  that  it  is  an  in¬ 
gredient  in  fome  of  the  old  compofitions. 

XYNOECIA,  in  Grecian  antiquity,  an  anniverfary 
feaft  obferved  by  the  Athenians  in  honour  of  Minerva, 
upon  the  fixteenth  of  Hecatombaeon,  to  commemorate 
their  leaving,  bythe  perfuafion  of  Thefeus,  their  country 
feats,  in  which  they  lay  difperfed  here  and  there  in  At¬ 
tica,  and  uniting  together  in  one  body. 

XYS1  ARCH  A,  in  antiquity,  the  mafter  or  dire&or 
ofthexyftus.  In  the  Greek  gymnafium  the  xyftarcha 
was  the  fecond  officer,  and  the  gymnafiarcha  the  firft  ; 
the  former  was  his  lieutenant,  and  prefided  over  the  two 
xyfti,  and  all  exercifes  of  the  athletae  therein. 

XYSTIJS,  among  the  Greeks,  was  a  long  portico, 
open  or  covered  at  the  top,  where  the  athlete  pra&Ped 
wreftling  and  running:  the  gladiators,  who  pra&ifed 
therein,  were  called  xystici .  Among  the  Romans,  the 
xyftus  was  only  an  alley,  or  double  row  of  trees,  meeting 
like  an  arbour,  and  forming  a  ftiade  to  walk  under, 
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V*  or  y,  the  23d  letter  of  our  alphabet :  Its  found  is 
5  formed  by  exprefling  the  breath  with  a  hidden 
t  expanfion  of  the  lips  from  that  configuration  by  which 
we  exprefs  the  vowel  u.  It  is  one  of  the  ambigenial 
letters,  being  a  confonant  in  the  beginning  of  words, 
and  placed  before  all  vowels,  as  in  yard ,  yield ,  young , 
&c.  but  before  no  confonant.  At  the  end  of  words  it 
is  a  vowel,  and  is  fubflituted  for  the  found  of  /,  as  in 
try,  defcry ,  &c.  In  the  middle  of  words  it  is  not  ufed 
fo  frequently  as  i  is,  unlefs  in  wTords  derived  from  the 
Greek,  as  in  chyle ,  empyreal ,  Sec.  though  it  is  admitted 
into  the  middle  of  fome  pure  Englifh  words,  as  in  dying , 
flying,  Sec.  The  Romans  had  no  capital  of  this  letter, 
but  ufed  the  fmall  one  in  the  middle  and  lafl  fyllables  of 
words,  as  in  coryambus ,  onyx ,  martyr .  Y  is  alfo  a  nu¬ 
meral,  fignifying  150,  or,  according  to  Baronius,  1593 
and  with  a  dafh  a-top,  as  Y,  it  fignifitd  150,000. 

YACHT,  or  Yatch,  a  velfel  of  flate,  ufually  em¬ 
ployed  to  convey  princes,  ambaffadors,  or  other  great 
-perfonages,  from  one  kingdom  to  another. 

As  the  principal  defign  of  a  yacht  is  to  accommodate 
the  paffengers,  it  is  ufually  fitted  with  a  variety  of  con¬ 
venient  apartments,  with  fuitable  furniture,  according 
to  the  quality  or  number  of  the  perfons  contained  there¬ 
in. 

The  royal  yachts  are  commonly  rigged  as  ketches, 
except  the  principal  one  referved  for  the  fovereign, 
which  is  equipped  wi  h  three  malls  like  a  fhip.  They 
are  in  general  elegantly  furnilhed,  and  richly  ornament¬ 
ed  with  fculpture  3  and  always  commanded  by  captains 
in  his  majelly’s  navy. 

Befides  thefe,  there  are  many  other  yachts  of  a  fmall- 
er  kind,  employed  by  the  commifli  oners  of  the  excife, 
navy,  and  cultoms  3  or  ufed  as  pleafure-boats  by  private 
gentlemen. 

YAMS.  See  Dioscorea,  1  Ti  t  j 

YAMBOO.  See  Eugenia,  j  LoTANY  InJex- 

YARD  of  a  Ship,  a  long  piece  of  timber  fufpended 
upon  the  malls  of  a  Ihip,  to  extend  the  fails  to  the  wind. 
See  Mast  and  Sail. 

All  yards  are  either  fquare  or  hteen  3  the  former  of 
which  are  fufpended  acrofs  the  malls  at  light  angles, 
and  the  latter  obliquely. 

The  fquare  yards  are  nearly  of  a  cylindrical  furface. 
They  taper  from  the  middle,  which  is  called  the  flings , 
towards  the  extremities,  which  are  termed  the  yard¬ 
arms ;  and  the  dillance  between  the  flings  and  the  yard¬ 
arms  on  each  fide  is  by  the  artificers  divided  into  quar¬ 
ters,  which  are  dillinguifhed  into  the  firft,  fecond,  third 
quarters,  and  yard-arms.  The  middle  quarters  are  form¬ 
ed  into  eight  fquares,  and  each  of  the  end  parts  is  figur¬ 
ed  like  the  fiuflum  of  a  cone.  All  the  yards  of  a  flrip 
are  fquare  except  that  of  the  mizen. 

The  proportions  for  the  length  of  yards,  according  to 
the  different  claffes  of  fhips  in  the  Britilh  navy,  are  as 
follows : 
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1000  :  gun-deck  : 


1000  :  main-yard  :  : 


To  apply  this  rule  to  pradlice,  fuppofe  the  gun-deck 
144  feet.  The  proportion  for  this  length  is,  as  loco  is 
to  575»  ls  *44  to  83  j  which  will  be  the  length  of 
the  main-yard  in  feet,  and  fo  of  all  the  refl. 

Guns. 

rsso  q  r  100  90  80  60  44 

1000  :  main-yard  :  :  847  :  J-mizen-yard-J  70 
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1000 :  fore-topfail  yard : :  ^750  •  ^  m^zentopfaH  yar(l  ap  t^°r( 


1000  :  fore-yard  : 


:  rell^ 

Crofs-jack  and  fprit-fail  yards  equal  to  the  fore  top- 
fail-yard. 

Sprit-topfail-yard  equal  to  the  fore  top-gallant-yard. 

The  diameters  of  yards  are  in  the  following  propor¬ 
tions  to  their  length. 

The  main  and  fore  yards  five-fevenths  of  an  inch  tp 
one  yard.  The  topfail,  crofs-jack,  and  fprit-fail  yards, 
nine-fourteenths  of  an  inch  to  one  yard.  The  top-gal¬ 
lant,  mizen  topfail,  and  fprit-fail  topfail  yards,  eight- 
thirteenths  of  an  inch  to  one  yard. 

The  raizen-yard  five-ninths  of  an  inch  to  one  yard. 

All  fludding-fail  booms  and  yards  half  an  inch  to 
one  yard  in  length. 

The  lifts  of  the  main-yard  are  exhibited  in  the  above 
figure  by  g g  ;  the  bodes  and  their  flirrups  by  hi;  the 
the  reef-tackles  and  their  pendents  by  k,  /;  and  the 
braces  and  brace-pcndents  by  m,  n. 

The  lateen-yards  evidently  derive  their  names  from 
having  been  peculiar  to  the  ancient  Romans.  They  are 
ufually  compofed  of  feveral  pieces  faflened  together  by 
wooldings,  which  alfo  ferve  as  fteps  whereby  the  failors 
climb  to  the  peek  or  upper  extremity,  in  order  to  furl 
or  c aft  loofe  the  fail. 

The  mizen-yard  of  a  fliip,  and  the  main-yard  of  a 
bilander,  are  hung  obliquely  on  the  mail,  almoft  in  the 
fame  manner  as  the  lateen-yard  of  a  xebec,  fettee,  or 
polacre. 

Yard,  a  meafure  of  length  ufed  in  Britain  and  Spain, 
confiding  of  three  feet,  chiefly  to  meafure  cloth,  fluffs, 
Sec. 
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Yawning. 


YAW  f 

Yard- Arm  is  that  half  of  the  yard  that  is  on  either 
fide  of  the  mad,  when  it  lies  athwart  the  fliip. 

Yards  alfo  denotes  places  belonging  to  the  navy, 

where  the  (hips  of  war,  &c.  are  laid  up  in  harbour. _ 

There  are  belonging  to  his  majefty’s  navy  fix  great 
yards,  viz.  Chatham,  Deptford,  Woolwich,  Portfmouth, 
Sheernefs,  and  Plymouth  ;  thefe  yards  are  fitted  with 
feveral  docks,  wharfs,  launches,  and  graving  places,  for 
the  building,  repairing,  and  cleaning  of  his  majefty’s 
fiiips ;  and  therein  are  lodged  great  quantities  of  tim¬ 
ber,  malts,  planks,  anchors,  and  other  materials  :  there 
are  alfo  convenient  ftore-houfes  in  each  yard,  in  which 
are  laid  up  vaft  quantities  of  cables,  rigging,  fails,  blocks, 
and  all  other  forts  of  ftores  neediul  for  the  royal 
navy. 

YARE,  among  failors,  implies  ready  or  quick  :  as, 
be  yare  at  the  helm  ;  that  is,  be  quick,  ready,  and  expe¬ 
ditious  at  the  helm.  It  is  fometimes  alfo  ufed  for  bright 
by  feamen  :  as,  to  keep  his  arms  yare  ;  that  is,  to  keep 
them  clean  and  bright. 

Yare,  a  river  of  Norfolk,  which  runs  from  well  to 
eaft  through  that  county,  palling  by  Norwich,  and  fall¬ 
ing  into  the  German  fea  at  Yarmouth. 

^  ARMOU1H,  a  lea-port  town  of  Norfolk,  with  a 
market  on  W ednefdays  and  Saturdays,  and  a  fair  on 
Friday  and  Saturday  s  Eafter-iveek  for  petty  chapmen. 
It  is  feated  on  the  river  Yare,  where  it  falls  into  the 
fea  ;  and  is  a  place  of  great  ftrength,  both  by  art  and 
nature,  being  almoll  furrounded  with  water  ;  and  there 
is  a  drawbridge  over  the  river.  It  is  elleemed  the  key 
of  this  coaft,  and  is  a  clean  handfome  place,  whofe 
houfes  are  well  built,  it  being  a  confiderable  town  for 
trade.  It  has  one  large  church,  and  a  neat  chapel,  and 
the  flee  pie  of  St  Nicholas  is  fo  high  that  it  ferves  for  a 
fea-mark.  It  is  governed  by  a  mayor.  The  harbour  is 
a  very  fine  one,  though  it  is  very  dangerous  for  ftrangers 
m  windy  weather  ;  and  it  has  for  its  fecurity  a  pretty 
ftrong  fort.  It  is  27  miles  eaft  of  Norwich,  and  J12 
north-eaft  of  London.  E.  Long.  1.  rr,  N  Lat  r2 
45-r 

Yarmouth,  a  town  of  the  ille  of  Wight,  in  Hamp- 
fhire,  with  a  market  on  Fridays,  and  one  fair  on  July 
25th  for  toys.  It  is  feated  on  the  weltern  part  of  the 
ifland,  on  the  fea-lhore,  and  is  encompafted  with  water  • 
for,  not  many  years  ago  a  channel  was  cut  through  the 
peninfula,  over  which  there  is  a  drawbridge,  and  it  is 
defended  by  a  ftrong  caftle  on  the  quay.  It  is  a  hand¬ 
fome  place,  whofe  houfes  are  chiefly  built  with  ftone 
and  covered  with  Hate  ;  and  it  fends  two  members  to 
parliament.  The  market  is  now  difufed.  Wr.  Lontr. 

I.  28.  N.  Lat.  50.  40. 

YARN,  wool  or  flax  fpun  into  thread,  of  which  they 
weave  cloth.  See  Cloth. 

YARROW.  See  Achillea,  Botany  Index. 
YAWNING,  an  involuntary  opening  of  the  mouth, 
generally  produced  by  wearinefs  or  an  inclination  to* 
ileep.  Yawning,  according  to  Boerhaave,  is  performed 
by  expanding  at  one  and  the  fame  time  all  the  mufcles 
capable  of  fpontaneous  motion  ;  by  greatly  extending 
the  lungs ;  by  drawing  in  gradually  and  flowly  a  large 
quantity  of  air  ;  and  gradually  and  flowly  breathing  it 
out,  after  it  has  been  retained  for  fome  time  and  rare¬ 
fied  ;  and  then  reftoring  the  mufcles  to  their  natural 
Rate.  Hence  the  effect  of  yawning  is  to  move,  acce¬ 
lerate,  and  equally  diltribute  all  the  humours  through 
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all  the  veffels  of  the  body,  and  confequently  to  qualify  Y 
the  mufcles  and  organs  of  fenfation  for  their  various 
fundlions.  v— 

Sandorius  obferves,  that  a  great  deal  is  infenfibly  dif- 
charged,  when  nature  endeavours  to  get  rid  of  the  re¬ 
tained  perfpirable  matter,  by  yawning  and  fetching  of 
the  limbs,  lo  thefe  a  perfon  is  moft  inclined  juft  after 
leep  becaufe  a  greater  quantity  going  off  by  the  pores 
ot  the  lkm  than  at  other  times,  whenfoever  a  perfon 
wakes,  the  increafing  contraaion  that  then  happens 
doles  a  great  deal  of  the  perfpirable  matter  in  the  cuta¬ 
neous  pafiages,  which  will  continually  give  fuch  irrita¬ 
tions  as  excite  yawning  and  ftretching  5  and  fuch  mo¬ 
tions,  by  fhakmg  the  membranes  of  the  whole  body 
and  fhifting  the  contaas  of  their  fibres,  and  the  inclofed 
matter,  by  degrees  throw  it  off.  Hence  we  fee  the 
reafon  why  healthful  ftrong  people  are  moft  inclined  to 
luch  motions,  becaufe  they  perfpire  moft  in  time  of 
lleep,  and  therefore  have  more  of  the  perfpirable  matter 
to  lodge  in  the  pores,  and  greater  irritations  thereunto. 

The  advantages  of  fome  little  exercife  juft  after  waking 
in  a  morning  are  confiderable,  as  it  throws  off  all  the 
perfpirable  matter  that  is  ready  for  its  exit  out  of  the 
body.  When  yawning  is  troublefome,  Hippocrates  fays 
that  long  deep  refpiration  or  drawing  in  the  air  at  long 
intervals  cures  it.  ° 

^  f^^R*  in  AJlronomy  and  Chronology .  See  Astro-* 
no  my  and  Kalendar. 

The  ancient  Roman  year  was  the  lunar  year,  whiehr 
as  firft  fettled  by  Romulus,  confided  of  only  10  months; 
viz.  1.  March,  containing  31  days.  2.  April,  30.  3. 

May,  31.  4.  June,  30.  5.  Quintilis,  31.  6.  Sextilis, 

30.  7.  September,  30.  8.  Odober,  31.  9.  Novem- 

ber>  30.  10.  December,  30.— In  all  304  days;  which 

came  fhort  of  the  true  lunar  year  by  50  days,  and  of 
the  folar,  by  61  days.  Numa  Pompilius  correfled  this 
irregular  conftitution  of  t(ie  year,  and  compofed  two 
new  months,  January  and  February,  of  the  days  that 
weie  ufed  to  be  added  to  the  former  year. 

The  ancient  Egyptian  year,  called  alfo  the  year  of 
Isabonajfar ,  on  account  of  the  epoch  of  Nabonaffar,  is  the 
folar  year  of  365  days,  divided  into  12  months,  of  30 
days  each,  befides  five  intercalary  days  added  at  the 
end.  1  he  names,  &c.  of  the  months  are  as  follows  : 

1.  Thoth.  2.  Paophi.  3.  Athyr.  4.  Chojac.  5.  Tyl 
bi.  6.  Mecheir.  7.  Phamenoth.  8.  Pharmuthi.  o. 
Pachon.  10.  Pauni.  11.  Epiphi.  12.  Mefori ;  befide 

the  iTiyoptyoU. 

The  ancient  Greek  year  was  lunar  ;  confiding  of  12 

months,  which  at  firft  had  30  days  apiece,  then  alter¬ 
nately  30  and  29  days,  computed  from  the  firft  appear¬ 
ance  of  the  new  moon  ;  with  the  addition  of  an  embolif- 
mic  month  of  30  days,  every  3d,  5th,  8th,  nth, 

14th,  1 6th,  and  19th  year  of  a  cycle  of  19  years  •  in 
order  to  keep  the  new  and  full  moons  to  the  fame  terms 
or  lemons  of  the  year.  Their  year  commenced  with 
that  new  moon,  the  full  moon  of  which  comes  next  af¬ 
ter  the  fummer  folftice.  The  order,  &c.  of  their  months 
was  thus :  1.  'Ekxtoj.cGxim,  containing  29  days.  2.  M>j- 
3°‘  3*  29.  4.  M^xKr^r] 

30.  5.  29.  6.  nooridiw  30.  7.  Vcc^X /- 

29-  8-  3°.  9-  VXot^Xtm,  30.  10. 

tewvyjw,  30.  11.  29.  12. 

The  ancient  Jewifh  year  is  a  lunar  year,  confiding 
5  ^  2  commonly 
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Year,  commonly  of  Ii  months,  'which  alternately  contain  30 

“’"’V*'-— *  and  29  jiays.  It  was  made  to  agree  with  the  folar 
year^-either  by  the  adding  of  II,  and  fometimes  12 
days,  at  the  end  of  the  year,  or  by  an  embolifmic 
month.  The  names  and  quantities  of  the  months  ftand 
thus  :  1.  Nifan,  or  Abib,  30  days.  2.  Jiar,  or  Zius, 

29.  3.  Siban,  or  Siwan,  30.  4.  Thammuz,  or  Tam- 

muz,  29.  5.  Ab,  30.  6.  Elul,  29.  7.  Tifri,  or  E- 

thanim,  30.  8.  Marchefvam,  or  Bui,  29.  9.  Cifleu, 

30.  10.  Tebeth,  29.  11.  Sabat,  or  Schebeth,  30. 

12.  Adar,  in  the  embolifmic  year,  30.  Adar,  in  the 
common  year,  was  but  29.  Note,  in  the  defective 
year,  Cifleu  was  only  29  days ;  and  in  the  redundant 
year,  Marchefvam  was  30. 

The  Perflan  year  is  a  folar  year  of  about  365  days  \ 
conlifting  of  12  months  of  30  days  each,  with  five  in¬ 
tercalary  days  add  ad  at  sthe  end. 

The  Arabic,  Mahometan,  and  Tuikifli  years,  called 
alfo  the  year  of  the  Hegira ,  is  a  lunar  year,  equal  to 
354  days  eight  hours  and  48  minutes,  and  confifts  of 
12  months,  which  contain  alternately  30  and  29  days. 

The  Hindoo  year  differs  from  all  thefe,  and  is  indeed 
different  in  different  provinces  of  India.  The  beff  ac¬ 
count  that  we  have  of  it  is  by  Mr  Cavendifh,  in  the 
Phil.  Tranf.  of  the  Royal  Society  of  London  for  the 
year  1792.  u  Before  I  fpeak  of  the  civil  year  of  the 
Hindoos  (fays  this  eminent  philofopher),  it  will  be  pro¬ 
per  to  fay  a  few  words  of  the  aftronomical  year,  by 
which  it  is  regulated. 

“  The  aftronomical  year  begins  at  the  inflant  when 
the  fun  comes  to  the  firft  point  of  the  Hindoo  zodiac. 
In  the  year  1792,  it  began  on  April  9th,  at  2  2h.  14' 
after  midnight  of  their  firft  meridian,  which  is  about  41' 
of  time  weft  of  Calcutta  \  but,  according  to  Mr  Gen- 
til’s  account  of  the  Indian  aftronomy,  it  began  3I1.  24' 
earlier.  As  this  year,  however,  is  longer  than  ours, 
its  commencement  falls  continually  later,  in  refpeft  of 
the  Julian  year,  by  50'  26"  in  four  years.  This  year 
is  divided  into  12  months,  each  of  which  correfponds  to 
the  time  of  the  fun’s  ftay  in  fome  fign  \  fo  that  they  are 
ot  different  lengths,  and  feldom  begin  at  the  beginning 
of  a  day. 

“  The  civil  day  in  all  parts  of  India  begins  at  funrife, 
and  is  divided  into  60  parts  called  dandas ,  which  are 
again  divided  into  60  palas.  In  thofe  parts  of  India  in 
which  the  Benares  almanac,  or  as  it  is  there  called  pa- 
tras ,  is  ufed,  the  civil  year  is  lunifolar,  confifting  of  1 2 
lunar  months,  with  an  intercalary  month  inferted  be¬ 
tween  them  occafionally.  It  begins  at  the  day  after 
the  new  moon  next  before  the  beginning  of  the  folar 
year.  The  lunar  month  is  divided  into  30  parts  called 
teethees ;  thefe  are  not  ftri&ly  of  the  fame  length,  but 
are  equal  to  the  time  in  which  the  moon’s  true  motion 
from  the  fun  is  120.  From  the  new  moon  till  the  moon 
arrives  at  1 2°  diftance  from  the  fun  is  called  the  firft 
teethee  ;  from  thence  till  it  comes  to  240,  is  called  the 
fecond  teethee  ;  and  fo  on  till  the  full  moon,  after  which 
the  teethees  return  in  the  fame  order  as  before. 

“  The  civil  day  is  conftantly  called  by  the  number  of 
that  teethee  which  expires  during  the  courfe  of  the  day) 
and  as  the  teethee  is  fometimes  longer  than  one  day,  a 
day  fometimes  occurs  in  whi«h  no  teethee  ends.  When 
this  is  the  cafe,  the  day  is  called  by  the  fame  number 
as  the  following  day ;  fo  that  two  fucceflive  days  go  by 
the  fame  name.  It  oftener  happens,  however,  that  two 
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teethees  end  oil  the  fame  day }  in  which  cafe  the  Yea# 
number  of  the  firft  of  them  gives  name  to  the  day,  and  Yeaft> 
there  is  no  day  called  by  the  number  of  the  laft,  fo  that 
a  gap  is  made  in  the  order  of  the  days.  In  the  latter 
part  of  the  month  the  days  are  counted  from  the  full 
moon,  in  the  fame  manner  as  in  the  former  part  they  are 
counted  from  the  new  moon )  only  the  laft  day,  or  that 
on  which  the  new  moon  happens,  is  called  the  30th,  in- 
ftead  of  the  1 5th.  It  appears,  therefore,  that  each  half 
of  the  month  conftantly  begins  on  the  day  after  that 
on  which  the  new  or  full  moon  falls )  only  fometimes 
the  half  month  begins  with  the  fecpnd  day,  the  firft 
being  wanting. 

“  This  manner  of  counting  the  days  is  fufficiently  in¬ 
tricate  )  but  that  of  counting  the  months  is  ftill  more 
fo. 

“  The  civil  year,  as  was  before  faid,  begins  at  the 
day  after  the  new  moon  )  and,  moreover,  in  the  years 
which  have  an  intercalary  month,  this  month  begins  at 
the  day  after  the  new  moon ;  but  notwithftanding  this, 
the  ordinary  civil  month  begins  at  the  day  after  the  full 
moon.  To  make  their  method  more  intelligible,  we 
will  call  the  time  from  new  moon  to  new  moon  the  na¬ 
tural  month.  The  civil  month  Vifakha,  the  firft  in  the 
Hindoo  kalender,  which  extends  from  the  9th  of  our 
April  to  the  loth  of  May,  begins  at  the  day  after  that 
full  moon  which  is  neareft  to  the  infant  at  which  the 
fun  enters  Media,  the  firft  in  order  of  the  Indian  figns, 
whether  before  or  after )  however,  it  is  not  always  ac¬ 
curately  the  neareft. 

“  A  confequence  of  this  way  of  counting  the  months 
is,  that  the  firft  half  of  Chitra,  the  laft  month  in  the 
Indian  kalender,  extending  from  March  the  10th  to 
April  the  9th,  falls  in  one  year,  and  the  latter  half  in 
the  following  year  *,  and  whenever  the  fun  enters  no 
fign  during  a  natural  month,  this  month  is  intercalary. 

The  number  of  days  in  the  month  varies  from  29  to  32. 

Indeed  the  Hindoo  months,  both  folar  and  lunar,  con- 
fift  neither  of  a  determinate  number  of  days,  nor  are 
regulated  by  any  cycle,  but  depend  folely  on  the  mo¬ 
tions  of  the  fun  and  moon  j  fo  that  a  Hindoo  has  no 
way  of  knowing  what  day  of  the  month  it  is  but  by 
confulting  his  almanac  5  and  what  is  more,  the  month 
ought  fometimes  to  begin  on  different  days,  in  different 
places,  on  account  of  the  difference  in  latitude  and  lon¬ 
gitude,  not  to  mention  the  difference  which  may  arife 
from  errors  in  computation.  This  mode  of  computing 
time  muft  be  attended  with  many  inconveniences ;  but 
in  the  tranfa&ions  of  civil  life  the  Hindoos  do  not  much 
regard  it.  A  difagreement,  however,  in  the  computa¬ 
tion  of  the  teethee,  which  fometimes  alfo  happens,  oc- 
cafions  no  fmall  perplexity  ;  becaufe  by  the  teethees  or 
lunar  days  are  regulated  moft  of  their  religious  feftivals. 

Every  Brahmin  in  charge  of  a  temple,  or  whofe  duty  it 
is  to  announce  the  times  for  the  obfervance  of  religious 
ceremonies,  is  therefore  furniihed  with  one  of  their  al¬ 
manacs  )  and  if  he  be  an  aftronomer,  he  makes  fuch  cor¬ 
rections  in  it  as  the  difference  of  latitude  and  longitude 
renders  neceffary.” 

New  Year's  Gift*  See  Gift. 

YEAST,  or  Yest,  a  head  or  fcum  rifing  upon  beer 
or  ale  while  working  or  fermenting  in  the  vat.  See 
Brewing. 

It  is  ufed  for  a  leaven  or  fermeat  in  the  baking  of 
t^ead,  as  ferving  to  fwell  or  puff  it  up  very  confidqably 
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Yeaft.  in  a  little  time,  and  to  make  it  much  lighter,  fofter,  and 
— v  more  delicate.  See  Baking,  Barm,  and  Bread. 

Mr  Henry  has  publilhed  a  method  of  preparing  arti¬ 
ficial  yeafi ,  by  which  good  bread  may  be  made  without 
the  affiftance  of  any  other  ferment.  The  method  is 
this  :  Boil  flour  and  water  together  to  the  confidence 
of  treacle,  and  when  the  mixture  is  cold  faturate  it  with 
fixed  air.  Pour  the  mixture  thus  faturated  into  one  or 
more  large  bottles  or  narrow-mouthed  jars  ;  cover  it 
over  loofely  with  paper,  and  upon  that  lay  a  flate  or 
board  with  a  weight  to  keep  it  fteady.  Place  the  vef¬ 
fel  in  a  fituation  where  the  thermometer  will  ftand  from 
70°  to  8o°,  and  Air  up  the  mixture  two  or  three  times 
in  24  hours.  In  about  two  days  fuch  a  degree  of  fer¬ 
mentation  will  have  taken  place,  as  to  give  the  mixture 
the  appearance  of  yeafl.  With  the  yeaA  in  this  date, 
and  before  it  has  acquired  a  thoroughly  vinous  fmell, 
mix  the  quantity  of  flour  intended  for  bread,  in  the  pro¬ 
portion  of  fix  pounds  of  flour  to  a  quart  of  the  yeaft,  and 
a  fufficient  portion  of  warm  water.  Knead  them  well 
together  in  a  proper  veffel,  and  covering  it  with  a  cloth, 
let  the  dough  ftand  for  12  hours,  or  till  it  appears  to  be 
fufflciently  fermented  in  the  fore-mentioned  degree  of 
warmth.  It  is  then  to  be  formed  into  loaves  and  baked. 
Mr  Henry  adds,  that  perhaps  the  yeaft  would  be  more 
perfe£l,if  a  deco&ion  of  malt  were  ufed  inftead  of  Ample 
water. 

It  has  lately  been  difeovered,  that  a  deco&ion  of  malt 
alone,  without  any  addition,  will  produce  a  yeaft  pro¬ 
per  enough  for  the  purpofe  of  brewing.  This  difeovery 
was  made  by  Jofeph  Senyor,  fervant  of  the  reverend  Mr 
Mafon  of  Afton  near  Rotheram  ;  and  he  received  for  it 
a  reward  of  20I.  from  the  Society  for  promoting  Arts, 
Manufa&ures,  and  Commerce.  The  procefs  is  as  fol¬ 
lows  :  Procure  three  earthen  or  wooden  veffels^  of  dif¬ 
ferent  fizes  and  apertures,  one  capable  of  holding  two 
quarts,  the  other  three  or  four,  and  the  third  five  or  fix  : 
boil  a  quarter  of  a  peck  of  malt  for  about  eight  or  ten 
minutes  in  three  pints  of  wrater  ;  and  when  a  quart  is 
poured  off  from  the  grains,  let  it  ftand  in  the  firft  or 
fmaller  veffel  in  a  cool  place  till  not  quite  cold,  but  re¬ 
taining  that  degree  of  heat  which  the  brewers  ufually 
find  to  be  proper  when  they  begin  to  work  their  liquor. 
Then  remove  the  veffel  into  fome  warm  fituation  near  a 
fire,  where  the  thermometer  ffiands  between  70  and  80 
degrees  Fahrenheit,  and  there  let  it  remain  till  the  fer¬ 
mentation  begins,  which  will  be  plainly  perceived 
within  30  hours  :  add  then  two  quarts  more  of  a  like 
decodlion  of  malt,  when  cool,  as  the  firft  wTas  ;  and 
mix  the  whole  in  the  fecond  or  larger  veffel,  and  ftir 
it  well  in,  which  muft  be  repeated  in  the  ufual  way,  as 
it  rifes  in  a  common  vat :  then  add  a  ftill  greater  quan¬ 
tity  of  the  fame  deco&ion,  to  be  worked  in  the  largeft 
veffel,  which  will  produce  yeaft  enough  for  a  brewing  of 
40  gallons. 

Common  ale  yeaft  may  be  kept  frefh  and  fit  for  ufe 
feveral  months  by  the  following  method  :  Put  a  quan¬ 
tity  of  it  into  a  clofe  canvas  bag,  and  gently  fqueeze 
out  the  moifture  in  a  ferew-prefs  till  the  remaining  mat¬ 
ter  be  as  firm  and  ftiff  as  clay.  In  this  flate  it  may  be 
clofe  packed  up  in  a  tight  cafkfor  fecuring  it  from  the 
air  }  and  will  keep  frefh,  found,  and  fit  for  ufe,  for  a 
long  time.  This  is  a  fecret  that  might  be  of  great  ufe 
to  the  brewers  and  diftillers,  who,  though  they*  employ 
very  large  quantities  of  yeaft,  fe£m  to  l^now  no  method* 


of  preferving  it,  or  raifing  nurferies  of  it  5  for  want  of 
which  they  fuftain  a  very  confiderable  lofs  \  whereas 

the  brewers  in  Flanders  make  a  very  great  advantage  of  1 - y-— -  f- 

fupplying  the  malt  diftillers  of  Holland  with  yeaft, 
w7hich  is  rendered  lading  and  fit  for  carriage  by  this 
eafy  expedient. 

YELL,  one  of  the  iflands  of  Shetland,  lying  nortK- 
eaft  from  the  Mainland,  and  divided  from  it  by  an 
arm  of  the  fea,  called  Yell-Sound.  By  fome  it  is 
thought  to  have  been  the  Thule  of  the  ancients.  In 
the  old  deferiptions  it  is  faid  to  be  20  miles  long  and 
8  broad.  It  is  very  mountainous  and  full  of  mofs  \  but 
there  are  pretty  confiderable  paftures  in  which  they 
feed  a  great  many  fheep  }  and  it  alfo  affords  plenty  of 
peat.  It  has  eight  large  harbours,  which  w*ould  not  be 
though  defpicable  in  other  countries.  Anciently  it 
feems  to  have  been  pretty  populous,  fince  there  are  in  it 
three  churches,  twenty  chapels,  and  many  brughs  or 
Pi&iffi  forts. 

YELLOW,  one  of  the  original  colours  of  light. 

YelLO TV-Colour  for  Houf e-painting.  See  COLOUR - 
Making . 

Naples  YeLLOTV,  a  beautiful  colour  much  ufed  by 
painters,  formerly  thought  to  be  prepared  from  arfenic, 
but  now  difeovered  to  have  lead  for  its  bafis. 

Yexlo w-Hammer.  See  Fringilla,  Ornitholo¬ 
gy  Index. 

Yello W-Fever.  See  Medicine,  N°  168. 

YEMEN,  a  province  of  Arabia,  ftretching  along 
the  Red  fea  and  Indian  ocean,  and  forming  a  part  of 
the  country  once  known  by  the  name  of  Arabia  Felix. 

YEOMAN,  the  firft  or  higheft  degree  among  the 
plebeians  of  England,  next  in  order  to  the  gentry. 

The  yeomen  are  properly  freeholders,  who  having 
land  of  their  own,  live  on  good  hufbandry. 

Yeoman  is  alfo  a  title  of  office  in  the  king’s  houfe- 
hold,  of  a  middle  place  or  rank  between  an  uffier  and  a 
groom. 

YEOMEN  of  the  Guard  were  anciently  250  men  of 
the  beft  rank  under  gentry,  and  of  larger  ftature  than 
ordinary,  each  being  required  to  be  fix  feet  high*  At 
prefent  there  are  but  100  yeomen  in  conftant  duty,  and 
70  more  not  in  duty  j  and  as  any  of  the  100  dies,  his 
place  is  fupplied  out  of  the  70.  They  go  dreffed  after 
the  manner  of  King  Henry  VIII.’s  time.  They  form¬ 
erly  had  diet  as  well  as  wages  when  in  waiting ;  but 
this  was  taken  off  in  the  reign  of  Queen  Anne. 

YEST,  or  Yeast.  See  Yeast. 

YEW.  See  Taxus,  Botany  Index. 

Yew  trees  are  remarkable  for  their  duration.  There 
are  now  growing  within  300  yards  of  the  old  Gothic 
ruins  of  Fountain’s  abbey,  near  Rippon,  in  Yorklhire, 
feven  very  large  yew  trees,  commonly  called  the  Seven 
Sifters,  whofe  exaft  ages  cannot  be  accurately  afeertain- 
ed,  though  tradition  fays  that  they  were  (landing  in  the 
year  1088.  It  is  faid  alfo,  that  when  the  great  Foun¬ 
tain’s  abbey  was  building,  which  is  700  feet  long,  and 
W'as  finifhed  in  1283,  the  mafons  ufed  to  work  their 
ftones,  during  the  hot  fummers,  under  the  (hade  of  thefe 
trees.  The  circumference  of  <he  Seven  Sifters,  when 
meafured  by  a  curious  traveller,  were  of  the  following 
fizes : — the  fmalleft  tree,  round  its  body,  5  yards  1  foot; 
four  others  are  from  5^  to  7^  yards  ;  the  fixth  is  9J 
yards  ;  and  the  feventh  is  1 1  yards  1  foot  7  inches  in- 
circumference,  being  2  yards  10  inches  larger  than  the* 
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great  yew  tree  now  growingin  the  churchyard  at  Cref- 
ford,  in  North  Wales,  which  is  9  yards  9  inches. 
Thefe  trees  are  the  largeft  and  oldeft  in  the  Britifh  do¬ 
minions. 

YNCA,  an  appellation  anciently  given  to  the  kings 
of  Peru,  and  the  princes  of  their  blood  ;  the  word  li¬ 
terally  lignifying,  lord,  king,  emperor,  and  royal  blood. 

YOAK,  or  Yoke,  in  Agriculture ,  a  frame  of  wood 
fitted  over  the  necks  of  oxen,  whereby  they  are  coupled 
together,  and  harneffed  to  the  plough. 

IToAK  of  Land,  in  our  ancient  cultoms,  was  the  fpace 
which  a  yoke  of  oxen,  that  is,  two  oxen,  may  plough  in 
one  day. 

YOLK,  the  yellow  part  in  the  middle  of  an  egg  (lee 
Egg).  It  contains  a  lymphatic  fubftance  mixed  with  a 
certain  quantity  of  mild  oil,  which,  on  account  of  this 
mixture,  is  foluble  in  water.  When  expofed  to  heat,  it 
affumes  a  confidence  not  fo  hard  as  the  white  of  the 
egg  ;  and  when  bruifed  gives  out  the  oil  which  it  con¬ 
tains.  Ehis  oil  has  been  uled  externally  as  a  liniment. 

YONNE,  a  river  in  France,  which  rifing  in  Bur¬ 
gundy,  and  running  north  through  Nivernois  and 
Champagne,  falls  into  the  Seine  at  Monterau  fur  Yonne. 

YORK,  in  Latin  Eboracum ,  the  capital  of  York- 
fliire  in  England.  This  city  is  fo  ancient  that  the  oiigin 
of  it  is  uncertain.  In  the  time  of  the  Romans  a  legion 
was  Rationed  here,  it  being  then  the  capital  of  the  Bri- 
gantes ;  and  here  died  the  emperor  Severus,  and  Flavius 
Valerius  Conftantius  Chlorus,  father  of  ConRantine  the 
Great.  There  was  then  alfo  a  temple  of  Bellona  here, 
and  no  lefs  than  three  military  ways  went  from  hence! 

In  the  time  of  the  Saxons  it  was  ere£led  into  an  arch- 
bilhopri.c  by  Pope  Honorius,  to  which  are  now  fubjeft 
the  bilhoprics  of  Chefter,  Durham,  Carlifie,  and  the  ille 
of  Man;  though  anciently  12  bilhoprics  in  England, 
and  all  Scotland,  were.  A  horn  is  Rill  kept  in  the 
minder,  by  which  Ulphius,  one  of  the  Saxon  princes, 
bedowed  all  his  lands  and  revenues  upon  the  church.  ' 

This  city  fuffered  very  much  during  the  ravages  of 
the  Danes ;  but,  after  the  Conqued,  it  began  to  flouridi 
again.  The  cathedral,  which  colt  a  long  time  and  a 
great  deal  of  money  in  building,  is  a  mod  dately  Go¬ 
thic  pile.  Its  chapter-houfe  is  particularly  admired  for 
its  painted  glafs,  its  fine  marble  dalls,  its  pillars  of  ala- 
badet-,  and  curious  contrivance.  In  it  is  the  following 
line  in  g®ld  letters  :  6 
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lord  mayor ,  which  is  an  honour  peculiar  to  h  and  Lon¬ 
don.  Richard  II.  made  it  a  county  of  itfelf.  The  con- 
fervancy  of  moil  of  the  rivers  of  the  county,  within  cer¬ 
tain  limits,  belongs* to  the  lord  mayor  and  aldermen. 
The  middle  arch  of  the  bridge  here  over  the  Oufe  is 
thought  to  equal  the  Rialto  at  Venice  ih  architecture, 
height,  and  breadth,  the  diameter  being  81  feet,  and 
the  height  51.  Though  this  city  is  60  miles  diftar.t 
nom  the  lea,  yet  fhips  of  70  tons  burden  come  up  the 
river  to  U.  The  town-houfe  or  guild-hall  dands  upon 
bridge,  and  is  fuperior  in  all  refpedts  to  that  of 
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Ut  Rofa,flos  forum,  fc  ef  Domus  fa  Domorum. 

The  choir  is  remarkable  for  its  fine  carvings,  particular¬ 
ly  the  ftatues  of  all  the  Englifh  monarchs  5  and  the  win¬ 
dows  are  exquifitely  painted  with  the  hiftory  of  the 
Bible.  The  lanthorn  (leeple  is  70  feet  fquare,  and  188 
high,  and  the  windows  are  45.  At  the  fouth  end  is  a 
circular  light,  called  the  marigold  window  from  the  co¬ 
lour  of  its  glafs ;  and  at  the  north  end  is  a  very  large 
.one,  whole  painting  reprefents  embroiderv. 

This  city  is  generally  reckoned  the  Second  city  in 
England  ;  but  though  it  ftands  upon  more  ground,  it  is 
inferior  in  trade,  'wealth,  and  number  of  people,  to 
Briftol.  The  inhabitants  are  reckoned  at  16,145.  It 
is  fituated  in  a  fine  plain,  in  the  middle  of  the  fhire,  on 
both  fiaes  the  Oufe,  walled  and  divided  into  four  wards, 
containing  28  parilhes.  It  enjoys  large  privileges  and 
immunities,  conferred  upon  it  by  a  fucceffion  of  kings 
from  Henry  II.  and  its  chief  magnate  has  the  title  of 
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London.  In  the  Popifh  times  there  were  nine  abbeys 
here,  and  a  vail  number  of  churches  ;  but  of  the  latter 
there  are  only  1 7  now.  The  fteepie  of  that  of  All- 
hallows  is  reckoned  the  fineft  in  England.  The  arch- 
bifhop  has  a  fine  palace  5  and  the  affembly-room,  defin¬ 
ed  by  the  earl  of  Burlington,  is  very  noble.  Here  are 
plays,  affemblies,  concerts,  and  the  like  entertainments 
at  fome  houfe  or  other,  almoft^very  night  in  the  week! 
In  the  old  caftle,  built  originally  by  William  the  Con¬ 
queror,  and  repaired  in  1701,  the  aftizes  are  kept.  It 
ferves  alfo  for  the  county-gaol,  which  is  the  neateft  and 
pleafanteft  in  England,  with  an  area  larger  than  that 
of  the  King’s-bench,  and  it  has  a  handfome  chapel  in  it, 
with  a  good  allowance  fora  preacher.  This  city  has  lone! 
given  the  title  of  duke  to  fome  branch  of  the  royal  family! 

I  he  plenty  and  cheapnefs  of  provifions  induces  many 
perfons  of  fmall  fortune,  or  that  would  live  frugally,  to 
take  up  their  abode  here ;  and  the  venerable  remains  of 
Roman  antiquities,  and  thofe  of  a  later  date,  as  abbeys, 
churches,  and  caftles,  procure  this  city  a  vifit  from  every 
curious  traveller.  Many  Roman  altars,  urns,  coins,  in- 
lcnptions,  &c.  have  been  found  ;  and  Saxon  coins  are 
flill  extant  that  have  been  (truck  here.  The  members, 
being  two  in  number,  for  this  city,  have  precedence  of 
all  others,  except  thofe  of  London,  in  the  houfe  of  com¬ 
mons.  An  infirmary,  after  the  manner  of  thofe  o^Bath, 
Briltol,  &c.  hath  been  erected  in  it ;  and  a  cotton  ma¬ 
nufacture  eftablifhed  and  brought  to  great  perfection. 
Befides  four  weekly  markets,  it  has  a  great  many  fairs  : 
one,  in  particular,  every  other  Thurfday  for  cattle  and 
fiieep.  W.  Long.  I.  1.  N.  Lat.  C3.  eg, 

YORKSHIRE,  the  largeft  county  of  England 
bounded  on  the  fouth  by  Derbylhire,  Nottinghamfhire! 
and  Lincolnfhire  ;  on  the  north  by  Durham  and  Weft! 
moreland  5  on  the  eaft  by  the  German  ocean ;  and  on 
the  weft  by  Lancafhire  and  a  part  of  Chefhire.— It  is 
upwards  of  80  miles  in  length  from  eaft  to  weft,  nearly 
as  much  in  breadth,  and  about  360  in  circumference, 
containing,  in  the  whole,  26  hundreds  or  wapentakes,’ 
49  market-towns,  563  parifhes,  242  vicarages,  with 
many  chapels  of  eafe,  and  2330  villages.  Its  area  is 
computed  by  fome  at  4684  fquare  miles,  by  others  at 
70,000  acres,  and  its  inhabitants  at  858,892.  It  is 
divided  into  three  parts  or  ridings,  viz.  the  Weft,  Eaft~ 
and  North  ;  fo  denominated  from  their  fituation,  in  re- 
fpea  of  the  city  of  York.  Each  of  thefe  is  as  large,  if 
not  larger,  than  any  ordinary  county.  There  are  other 
divifions,  as  Richmondfhire,  Allertonfhire,  How^denfhire, 
Hallanfhire,  Craven,  Cleveland,  Maifhland,  Holdernefs’ 
&c.  * 

As  the  foil  and  face  of  the  country  vary  greatly,  fo 
does  the  air.  In  the  hilly  parts  the*  air  is  good,  but ’the 
foil  very  indifferent ;  of  the  lower  forne  are  marfhy,  o- 
thers  drier,  and  the  foil  of  both  rich  5  but  the  air  of  the 
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York,  former  Is  more  foggy  and  unhealthy  than  that  of  the 
latter.  The  manufactures  of  this  county  are  cutlery 
and  hard-wares  ;  particularly  knives,  bits,  and  fpurs  ; 
but  the  principal  are  dockings  and  woollen  cloth,  with 
which  it  fupplies  in  a  great  meafure  Germany  and  the 
North.  As  to  the  produce,  it  abounds  in  corn,  cattle, 
horfes,  lead,  and  iron,  coal,  wood,  lime,  liquorice,  alum, 
jet,  &c.  It  lies  wholly  in  the  northern  circuit,  and 
much  the  greater  part  of  it  in  the  diocefe  of  York  j  that 
only  which  is  called  Richmondfhii'e  belonging  to  the 
diocefe  of  Chefler.  The  members  it  fends  to  parliament 
are  30 ;  of  which  two  are  for  the  (hire  and  28  for  the 
towns. 

New-YoRK ,  one  of  the  United  States  of  America,  is 
bounded  towards  the  fouth-eaft  by  the  Atlantic  ocean } 
ead  by  ConneCicut,  Maifachufets,  and  Vermont  5  north 
by  the  45th  degree  of  latitude,  which  divides  it  from 
Canada  j  northweftwardly  by  the  river  Iroquois  or  St 
Lawrence,  and  the  lakes  Ontario  and  Erie-,  jfouthweit 
and  fouth  by  Peunfyl vania  and  New  Jerfey.  The 
whole  date  contains  about  44,000  fquare  miles,  equal  to 
28,160,000  acres. 

The  fettlements  already  made  in  this  date  are  chiefly 
upon  two  narrow  oblongs,  extending  from  the  city  of 
New  York  eafl  and  north.  The  one  ead  is  Longifland, 
which  is  140  miles  long,  and  narrow,  and  furrounded 
by  the  fea.  The  one  extending  north  is  about  40  miles 
in  breadth,  and  bifefted  by  Hudfon’s  river.  And  fuch 
is  the  interfe&ion  of  the  whole  date  by  the  branches  of 
the  Hudfon,  the  Delaware,  the  Sufquehannah,  and  other 
large  rivers,  that  there  are  few  places  throughout  its 
whole  extent  which  are  more  than  15  or  20  miles  from 
fome  navigable  dream.  There  are  few  fifh  in  the  rivers, 
but  in  the  brooks  are  plenty  of  trout  }  and  in  the  lakes 
yellow  perch,  fun-fiffi,  falmon-trout,  cat-filh,  and  a  va¬ 
riety  of  others. 

The  State,  to  fpeak  generally,  abounds  with  lakes, 
fome  of  fait  and  others  of  frefh  water.  It  is  interfedled 
by  ridges  of  mountains  running  in  a  north-ead  and 
fouth- wed  direction.  Beyond  the  Allegany  mountains, 
however,  the  country  is  a  dead  level,  of  a  fine  rich  foil, 
covered,  in  its  natural  date,  with  maple,  beach,  birch, 
cnerry,  black-walnut,  locud,  hickory,  and  fome  mul¬ 
berry  trees.  On  the  banks  of  lake  Erie  are  a  few  chef, 
nut  and  oak  ridges.  Hemlock  fwamps  are  interfperfed 
thinly  through  the  country.  All  the  creeks  that  empty 
into  lake  Erie  have  falls,  which  afford  many  excellent 
min  feats.  Ead  of  the  Allegany  mountains,  the  coun¬ 
try  is  broken  into  hills  with  rich  intervening  valleys. 
The  hills  are  clothed  thick  with  timber,  and  when 
cleared  afford  fine  padure  ;  the  valleys,  when  cultivated, 
produce  wheat,  hemp,  flax,  peafe,  grafs,  oats,  Indian 
corn.  Of  the  commodities  produced  from  culture, 
wheat  is  the  daple  ;  of  which  immenfe  quantities  are 
raifed  and  exported,  Indian  corn  and  peafe  are  likewife 
raifed  for  exportation  j  and  rye,  oats,  barley,  &c.  for 
home  confumption.  In  fome  parts  of  the  State  excel¬ 
lent  dairies  are  kept,  which  furnifli  for  the  market  but¬ 
ter  and  cheefe. 

The  fituation  of  New- York,  with  refpeft  -to  foreign 
markets,  has  decidedly  the  preference  to  any  other  of 
the  United  States.  It  has  at  all  feafons  of  the  year  a 
fhort  and  eafy  accefs  to  the  ocean.  Its  exports  to  the 
Wed  Indies  are,  bifeuit,  peafe,  Indian  corn  apples, 
onions,  boards,  ftaves,  horfes,  fheep,  butter,  cheefe,  pick- 


led  oyders,  beef,  and  pork.  But  wheat  is  the  daple 
commodity  of  the  State,  of  which  no  lefs  than  677,700 
bufhels  were  exported  in  the  year  1775,  befides  2555 
tons  of  bread  and  2828  tons  of  flour.  Iufpedtors  of 
flour  are  appointed  to  prevent  impofidon,  and  to  fee 
that  none  is  exported  but  that  which  is  deemed  by  them 
merchantable.  Befides  the  above-mentioned  articles, 
are  exported  flax-feed,  cotton,  wool,  farfaparilla,  coffee, 
indigo,  rice,  pig-iron,  bar-iron,  pot-afli,  pearl-afh,  furs, 
deer-fkins,  logwood,  fuflick,  mahogany,  bees  wax,  oil, 
Madeira  wine,  rum,  tar,  pitch,  turpendne,  whale-fins, 
fifh,  fugars,  molaffes,  fait,  tobacco,  lard,  &c.  but  mod 
of  thefe  ardcles  are  imported  for  re-exportation.  In 
the  year  1774,  there  were  employed,  in  the  trade  of 
this  State,  1075  veffels,  whofe  tonnage  amounted  to 
40,812. 

Since  the  revolution,  the  literature  of  the  State  has  en¬ 
gaged  the  attention  of  the  legiflature.  In  one  of  their 
earlied  fedions  an  a£l  paffed,  condituting  21  gentlemen 
(of  whom  the  governor  and  lieutenant-governor  for  the 
time  being  are  members  ex  officiis)  a  body  coporate  and 
politic,  by  the  name  and  dyle  of  “  The  regents  of  the 
univeifity  of  the  State  of  New- York.”  They  are  in¬ 
truded  with  the  care  of  literature  in  general  in  the 
State,  and  have  power  to  grant  charters  of  incorpora¬ 
tion  for  ere&ing  colleges  ard  academies  throughout  the 
date — are  to  v;fi t  thefe  inditutions  as  often  as  they 
fhall  think  proper,  and  report  their  date  to  the  legifla¬ 
ture  once  a-year.  All  degrees  above  that  of  mafler  of 
arts  are  to  be  conferred  by  the  regents.  A  univerfal 
toleration  is  granted  in  religion. 

The  fupreme  legiflative  powers  of  the  State  are  vefled 
in  two  branches,  a  fenate  and  affembly.  The  members 
of  the  fenate  are  ele£led  by  the  freeholders  of  the  State, 
who  poffefs  freehold  eflates  to  the  value  of  iool.  clear 
of  debts.  For  the  purpofe  of  ele&ing  fenators,  the 
State  is  divided  into  four  great  diftri&s,  each  of  which 
choofes  a  certain  number. 

The  affembly  of  the  State  is  compofed  of  reprefenta- 
tives  from  the  feveral  counties,  chofen  annually  in  May.. 
Every  male  inhabitant  of  full  age,  who  has  refided  in 
the  flate  fix  months  preceding  the  day  of  ele£lion,  and 
poffefling  a  freehold  to  the  value  of  20I.  in  the  county 
where  he  is  to  give  his  vote  ;  or  has  rented  a  tenement 
therein  of  the  yearly  value  of  forty  (hillings,  and  has  been 
rated  and  aflually  paid  taxes — is  entitled  to  vote  for  re- 
prefentatives  in  affembly.  The  number  of  reprefenta- 
tives  is  limited  to  300. 

The  fupreme  executive  power  of  the  date  is  vefted  in 
a  governor  chofen  once  in  three  years  by  the  freemen  of 
the  date.  The  lieutenant-governor  is,  by  his  office, 
prefident  of  the  fenate  *,  and,  upon  an  equal  divifion  of 
voices,  has  a  calling  vote  ;  but  has  no  voice  on  other 
occalions.  The  governor  has  not  a  feat  in  the  legifla¬ 
ture  j  but  as  a  member  of  the  council  of  revifion  and 
council  of  appointment,  he  has  a  vad  influence  in  the 
date.  The  council  of  revifion  is  compofed  of  the  chan- 
cellor,  the  judges  of  the  fupreme  court,  or  any  of  them, 
and  the  governor.  In  the  year  1790  the  number  of  in¬ 
habitants  in  this  date  was  340,120,  of  whom  21,324 
were  negroes ;  but  in  1795  the  whole  population  of  the 
date  amounted  to  530,177,  making  an  increafe  of 
190,057  in  five  years. 

New -York,  a  city  of  North  America,  capital  of  the 
date  of  the  fame  name.  It  is  fituated  at  the  fouth-xved , 
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.irit  of  an  ifland,  at  the  confluence  of  Hudfon  and  Eaft  were  deftroyfed  during  the  war,  after  which  upwards  of  York-, 


rivers,  and  is  about  four  miles  in  circumference.  The 
fituation  is  both  healthy  and  pleafant.  Surrounded  on 
all  fides  by  water,  it  is  refreshed  by  cool  breezes  in  fum- 
mer,  and  the  air  in  winter  is  more  temperate  than  in 
other  places  under  the  fame  parallel.  York  ifland  is 
1 5  miles  in  length,  and  hardly  one  in  breadth.  It  is 
joined  to  the  main  by  a  bridge  called  King’s  bridge. 
The  channels  between  Long  and  Staten  iflands,  and  be¬ 
tween  Long  and  York  iflands,  are  fo  narrow  as  to  occa¬ 
sion  an  unufual  rapidity  of  tta  tides,  which  is  increafed 
by  the  confluence  of  the  waters  of  Hudfon  and  Eaft 
rivers.  This  rapidity,  in  general,  prevents  the  obftruc- 
tion  of  the  channel  bv  ice.  There  is  no  bafon  or  bay 
for  the  reception  of  {hips  but  the  road  where  they  lie 
in  Eaft  river  is  defended  from  the  violence  of  the  fea 
by  the  iflands  which  interlock  with  each  other  •,  fo  that, 
except  that  of  Rhode  ifland,  the  harbour  of  New-York, 
which  admits  (hips  of  any  burden,  is  the  beft  of  the  li¬ 
nked  States.  The  number  of  the  inhabitants  in  1786 
was  23,614. 

The  moft  magnificent  edifice  in  this  city  is  Federal 
Hall ,  at  the  head  of  Broad-ftreet ;  in  a  gallery  in  front 
of  which  General  Wafhington,  attended  by  the  fenate 
and  houfe  of  reprefentatives,  took  his  oath  of  office  at 
the  commencement  of  the  operation  of  the  federal  con- 
flitution,  30th  April,  1789.  The  other  public  buildings 
in  the  city  are,  three  houfes  for  public  worfhip  for  the 
Dutch  Reformed  church,  four  for  Prefhyterians,  three 
for  Epifcopalians,  two  for  German  Lutherans  and  Cal- 
vinifts,  two  for  Quakers,  two  for  Baptifts,  two  for  Me- 
thodifts,  one  for  Moravians,  one  for  Catholics,  one  for 
French  Proteftants,  and  a  Jewifh  fynagogue. 

King’s  college  was  chiefly  founded  by  the  voluntary 
contributions  of  the  inhabitants  of  the  province,  aflifted 
by  the  general  affembly,  and  the  corporation  of  Trinity 
Church  \  in  the  year  1754,  a  royal  charter  (and  grant 
of  money)  being  then  obtained,  incorporating  a  number 
of  gentlemen  therein  mentioned,  by  the  name  of  “  The 
Governors  of  the  College  of  the  Province  of  New-York, 
in  the  city  of  New- York,  in  America  j”  granting  to 
them  the  power  of  conferring  all  fuch  degrees  as  are 
ufually  conferred  by  either  of  the  Englifh  univerfities. 
The  building  conlifts  of  an  elegant  ftone  edifice,  three 
Rories  high,  with  four  flair  cafes,  12  apartments  in  each, 
a  chapel,  hall,  library,  mufeum,  anatomical  theatre,  and 
a  fchool  for  experimental  philofophy.  It  is  fituated  on 
a  dry  gravelly  foil,  about  150  yards  from  the  bank  of 
Hudfon’s  river,  commanding  a  beautiful  and  extenfive 
profpeft.  Since  the  revolution,  the  legiflature  paffed 
an  a£l  conftituting  21  gentlemen  (of  whom  the  govern¬ 
or  and  lieutenant-governor  for  the  time  being,  are  mem¬ 
bers  ex  officiis )  a  body  corporate  and  politic  by  the 
name  of  “  The  Regents  of  the  Univerffty  of  the  State 
of  New-York.”  They  are  entrufted  writh  the  care  of 
literature  in  general,  and  have  power  to  grant  charters 
for  erecting  colleges  and  academies  through  the  ftate. 
It  is  now  denominated  Columbia  college .  The  annual 
revenue  arifing  from  the  eftate  belonging  to  the  college 
amounts  to  1535I.  currency,  excluftve  of  fome  bonds 
which  are  not  as  yet  productive.  It  confifts  of  a  facul¬ 
ty  of  arts,  and  one  of  phyfic,  the  firft  having  a  prefident 
and  feven  profeffors,  and  the  fecond  a  dean,  and  the 
fame  number  of  profeffors.  The  library  and  mufeum 


800L  were  expended  on  books  to  enlarge  the  library. 

The  government  of  this  city  is  at  preient  in  the  hands 
of  a  mayor,  aldermen,  and  common  council,  and  the 
city  is  divided  into  feven  wards,  in  each  of  which  an 
alderman  and  afliftant  are  annually  chofen  by  the 
people.  A  court  of  feflion  is  held  for  the  trial  of  cri¬ 
minal  caufes.  It  is  efteemed  the  moft  eligible  fituation 
for  commerce  in  the  United  States  $  but  the  want  of 
good  wrater  is  a  great  inconveniency,  there  being  few 
wells  in  the  city,  and  moft  of  the  people  are  fupplied 
with  frefti  water  conveyed  to  their  doors  in  calks  from 
the  head  of  Queen  ftreet.  The  number  of  inhabitants 
in  1796  is  Hated  at  more  than  33,000  \  and  according 
to  fome  it  is  fuppofed  that  they  amount  at  this  time  to 
nearly  the  double.  The  entries  from  foreign  ports  in 
1795,  were  178  fhips,  309  brigs,  9  barques,  7  fnows, 
268  fchooners,  and  170  Hoops.  Works  of  defence 
have  been  ereCled  to  a  confiderable  extent,  and  when 
completed  on  the  original  plan,  will  afford  great  fecuri- 
ty  to  the  city.  New-York  is  95  miles  N.  E.  of  Phi¬ 
ladelphia,  197  N.  E.  of  Baltimore,  and  913  from 
Charlefton.  W.  Long.  740  9'  45".  N.  Lat.  40°  42' 
8". 

YOUNG,  Dr  Edward,  was  the  fon  of  a  clergyman 
of  tbe  fame  name,  and  was  born  about  the  year  1679. 
When  fufhciently  qualified,  he  was  matriculated  into 
All-Souls  college,  Oxford  and  defigning  to  follow  the 
civil  law,  he  took  a  degree  in  that  profeflion.  In  this 
fituation  he  wrote  his  poem  called  The  Laft  Day, 
publiftied  in  1 704  \  which  coming  from  a  layman  gave 
univerfal  fatisfa&ion  :  this  was  foon  after  followed  by 
another,  entitled  The  Force  of  Religion,  or  Vanquifhed 
Love.  Thefe  produftions  gained  him  a  refpe&able  ac¬ 
quaintance  }  he  was  intimate  with  Addifon,  and  thus 
became  one  of  the  writers  of  the  Spe&ator  :  but  the 
turn  of  his  mind  leading  him  to  the  church,  he  took 
orders,  was  made  one  of  the  king’s  chaplains,  and  ob¬ 
tained  the  living  of  Welwyn  in  Hartfordlhire,  worth 
about  500I.  per  annum,  but  he  never  rofe  to  higher 
preferment.  For  fome  years  before  the  death  of  the 
late  prince  of  Wales,  Dr  Young  attended  his  court 
pretty  conftantly  *?  but  upon  his  deceafe  all  his  hopes  of 
church  preferment  vanilhed  ;  however,  upon  the  death 
of  Dr  Hales,  he  was  taken  into  the  fervice  of  the  prin- 
cefs-dowager  of  Wales,  and  fucceeded  him  as  her  privy 
chaplain.  When  pretty  far  advanced  in  life,  he  married 
the  lady  Elizabeth  Lee,  daughter  of  the  late  earl  of 
Litchfield.  This  lady  was  a  wddow,  and  had  an  ami¬ 
able  fon  and  daughter,  who  both  died  young.  What 
he  felt  for  their  lofs,  as  well  as  for  that  of  his  wife,  is 
finely  expreffed  in  his  Night  Thoughts,  in  whicli^  the 
young  lady  is  chara£lerifed  under  the  name  of  Narciffa  j 
her  brother  by  that  of  Philander  ;  and  his  wife,  though 
namelefs,  is  frequently  mentioned  \  and  he  thus,  in  an 
apoftrophe  to  death,  deplores  the  lofs  of  all  the  three. 

Infatiate  archer,  could  not  once  fuffice  ! 

Thy  {haft  flew  thrice,  and  thrice  my  peace  was  (lain, 
And  thrice  ere  thrice  yon  moon  renew’d  her  horn. 

He  wrote  three  tragedies,  The  Revenge,  Bufiris,  and 
The  Brothers.  His  fatires,  called  Love  of  Fame  the 
univerfal  Paflion,  are  by  many  efteemed  his  principal 
performance ;  though  Swift  faid  the  pcet  fhould  have 
r  been 
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Young,  been  either  more  angry  or  more  merry :  they  have  been 
“""V""--  chara6terifed  as  a  firing  of  epigrams  written  on  one  fub- 
je6l,  that  tire  the  reader  before  he  gets  through  them. 
His  Complaint,  or  Night  Thoughts,  exhibit  him  as  a 
moral  and  melancholy  poet,  and  are  efleemedhis  mafter- 
piece.  They  form  a  fpecies  of  poetry  peculiarly  his 
own,  and  in  which  he  has  been  unrivalled  by  all  thofe 
who  attempted  to  write  in  this  manner.  They  were 
written  under  the  recent  preffure  of  his  forrow  for  the 
lofs  of  his  wife,  daughter,  and  fon-in-law  }  they  are  ad- 
dreffed  to  Lorenzo,  a  man  of  pleafure  and  the  world, 
and  who,  as  it  is  infinuated  by  fome,  is  his  own  fon, 
but  then  labouring  under  his  father’s  difpleafure.  As 
a  profe-writer,  he  arraigned  the  prevailing  manners  of 
his  time,  in  a  work  called  The  Centaur  not  Fabulous  $ 
and  when  he  was  above  80  years  of  age,  publifhed  Con¬ 
jectures  on  Original  Compofition.  He  publifhed  fome 
other  pieces  j  and  the  whole  of  his  works  are  collected 
in  4  and  5  vols  l2mo.  Dr  Young’s  turn  of  mind  was 
naturally  folemn  ,  and  lie  ufually,  when  at  home  in  the 
country,  fpent  many  hours  of  the  day  walking  in  his 
own  church-yard  among  the  tombs.  His  converfation, 
his  writings,  had  all  a  reference  to  the  life  after  this ; 
and  this  turn  of  difpofition  mixed  itfelf  even  with  his 
improvements  in  gardening.  He  had,  for  inftance,  an 
alcove  with  a  bench,  fo  painted,  near  his  houfe,  that  at 
a  di fiance  it  looked  as  a  real  one  which  the  fpeClator 
was  then  approaching.  Upon  coming  up  near  it,  how¬ 
ever,  the  deception  was  perceived,  and  this  motto  ap¬ 
peared,  Invijlbilia  non  decipiunt ,  “  The  things  unfeen 
do  not  deceive  us.”  Yet,  notwithflanding  this  gloomi- 
nefs  of  temper,  he  was  fond  of  innocent  fports  and 
amufement :  he  inftituted  an  affembly  and  a  bowling- 
green  in  the  parifh  of  which  he  was  reftor,  and  often 
promoted  the  gaiety  of  the  company  in  perfon.  His 
wit  was  generally  poignant,  and  ever  levelled  at  thofe 
who  teflified  any  contempt  for  decency  and  religion. 
His  epigram,  fpoken  extempore  on  Voltaire,  is  well 
known  ;  who  happening  in  his  company  to  ridicule  Mil- 
ton,  and  the  allegorical  perfonages  of  Death  and  Sin, 
Young  thus  addrefled  him  : 


Thou  art  fo  witty,  profligate,  and  thin,  Young 

You  feem  a  Milton  with  his  Death  and  Sin.  II 

One  Sunday,  preaching  in  office  at  St  James’s,  he  >  ^ 

found,  that  though  he  ftrove  to  make  his  audience  at¬ 
tentive,  he  could  not  prevail.  Upon  which  his  pity  for 
their  folly  got  the  better  of  all  decorums,  and  he  fat 
back  in  the  pulpit  and  burfl  into  a  flood  of  tears.  To¬ 
wards  the  latter  part  of  life  he  knew  his  own  infirmities, 
and  fuffered  himfelf  to  be  in  pupilage  to  his  houfe-keep- 
er  \  for  he  confidered  that,  at  a  certain  time  of  life,  the 
fecond  childhood  of  age  demanded  its  wonted  proteflion. 

His  fon,  whofe  boyifli  follies  were  long  obnoxious  to  pa¬ 
ternal  feverity,  was  at  lafl  forgiven  in  his  will ;  and  our 
poet  died  regretted  by  all,  having  performed  all  that 
man  could  do  to  fill  his  poll  with  dignity.  His  death 
happened  in  1765. 

YOUTH,  that  date  of  man  in  which  he  approaches 
towards  his  greatefl  perfection  of  body. 

YPRES,  a  handfome,  large,  and  populous  town  of 
the  Auftrian  Netherlands,  with  a  bifhop’s  fee.  It  has 
a  confiderable  manufaClory  in  cloth  and  ferges,  and 
every  year  in  Lent  there  is  a  confiderable  fair.  It  is 
one  of  the  barrier  towns,  but  was  befieged  and  taken  by 
the  French  in  1744,  and  alfo  in  1794.  It  is  feated  in 
a  fertile  plain  on  the  river  Ypre,  in  E.  Long.  2.  48. 

N.  Lat.  50.  51. 

YTTRIA,  one  of  the  lately  difcovered  earths.  For 
an  account  of  its  properties  and  combinations  fee  Che¬ 
mistry,  N°  1457. 

TlTRIO-Tantalite ,  a  mineral  fubflance  containing 
the  new  earth  yttria,  and  the  new  metal  tantalium, 
which  latter  is  found  by  Dr  Wollaflon  to  be  identical 
with  columbium. 

YUCCA,  Adam’s  Needle,  a  genus  of  plants  of  the 
clafs  hexandria.  The  fpecies  of  this  plant  are  all  ex¬ 
ceedingly  curious  in  their  growth,  and  are  therefore 
much  cultivated  in  gardens.  The  Indians  make  a  kind 
of  bread  from  the  roots  of  this  plant. 

YULE,  Yool,  or  luL  See  Iul. 

YUNX,  a  genus  of  birds  of  the  order  piece.  See 
Ornithology  Index . 


Z.  *7  or  z,  the  24th  and  laft  letter,  and  the  19th  confo- 
■v— nant  of  our  alphabet  ;  the  found  of  which  is 
formed  by  a  motion  of  the  tongue  from  the  palate  down¬ 
wards  and  upwards  to  it  again,  with  a  (hutting  and  open¬ 
ing  of  the  teeth  at  the  fame  time.  This  letter  has  been 
reputed  a  double  confonant,  having  the  found  ds  ;  but 
fome  think  with  very  little  reafon  :  and,  as  if  we  thought 
otherwife,  we  often  double  it,  as  in  puzzle ,  muzzle ,  &c. 
Among  the  ancients,  Z  was  a  numeral  letter,  fignifying 
2000  \  and  with  a  daffi  added  a-top,  z  lignified  2000 
times  2000,  or  4,000,000. 

In  abbreviations  this  letter  formerly  Rood  as  a  mark 
for  feveral  forts  of  weights  ;  fometimes  it  fignified  an 
ounce  and  a  half  \  and  very  freauer.tly  it  Rood  for  half 
Vo L.  XX.  Part  II. 


an  ounce  \  fometimes  for  the  eighth  part  of  an  ounce,  2 
or  a  dram  troy  weight  and  it  has  in  earlier  times  been  Zaara. 
ufed  to  exprefs  the  third  part  of  an  ounce  or  eight  feru-  — *y— 
pies.  ZZ  were  ufed  by  fome  of  the  ancient  phyficians 
to  exprefs  myrrh,  and  at  prefent  they  are  often  ufed  to 
fignify  zinziber  or  ginger. 

ZAARA,  Zapara,  Sahara,  or  the  Defert,  a  vaft 
country  of  Africa,  bounded  on  the  north  by  Barbary, 
on  the  eail  by  Fezzan  and  Caflma,  on  the  fouth  by 
Tombu&oo,  and  on  the  weft  by  the  Atlantic  ocean. 

Zaara  contains  a  variety  of  wandering  nations,  all  pro¬ 
ceeding  from  Arabs,  Moors,  and  fugitive  Portuguefe, 
who  took  refuge  there  when  the  family  of  the  Sherifs 
made  themfelves  mailers  of  the  three  kingdoms  of  Bar- 
5  F  bary. 
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bary.  All  thefe  people  bear  indifcriminately  the  names 
of  Nars ,  Moors ,  or  Arabs .  They  are  fubdivided  into 
various  nations,  of  which  the  moft  confiderable  are  the 
Mongearts,  Trafars,  and  Bracnars.  The  Mongearts 
lead  a  wandering  life,  and  live  chiefly  on  the  milk  of 
their  flocks,  with  a  little  barley-meal,  and  fome  dates. 
The  poorer  fort  go  naked,  except  the  females,  who 
commonly  wrap  a  clout  about  their  middle,  and  wear  a 
kind  of  bonnet  on  their  head  \  but  the  wealthier  fort 
have  a  kind  of  loofe  gown,  made  of  blue  calico,  with 
large  fleeves,  that  is  brought  them  from  Negroland. 
When  they  move  from  one  place  to  another  for  frefh 
pafture,  water,  or  prey,  moft  of  them  ride  on  camels, 
which  have  generally  a  fort  of  faddle  between  the  bunch 
nud'the  neck,  with  a  firing  or  ftrap  run  through  their 
noftrils,  which  ferves  for  a  bridle ;  and  inftead  of  fpurs 
they  ufe  a  fharp  bodkin.  Their  tents  or  huts  are  cover¬ 
ed  with  a  coarfe  fluff,  made  of  camel’s  hair,  and  a  kind 
of  wool  or  mofs  that  grows  on  the  palm  trees.  Thefe 
Arabs  live  here  under  the  government  of  their  fheiks  or 
cheyks ;  as  in  Arabia,  Egypt,  and  other  places.  The 
other  two  tribes  are  rather  more  civilized.  They  are 
all  Mahometans. 

ZABULON,  in  Ancient  Geography ,  one  of  the 
twelve  tribes  ;  bounded  on  the  north  by  the  tribes  of 
Aflier  and  Naphthali  ;  on  the  eaft  by  the  fea  of  Gali¬ 
lee  \  on  the  fouth  by  the  tribe  of  Iffachar  or  the  brook 
Cifon,  which  ran  between  both  \  on  the  weft  by  the 
Mediterranean ;  fo  that  it  touched  two  feas,  or  was  bi- 
marous. 

Zabulon,  in  Ancient  Geography ,  a  very  ftrong  town 
in  the  tribe  of  that  name,  on  the  Mediterranean,  fir- 
named  of  men,  near  Ptolemais  :  its  vicinity  to  which 
makes  it  probable  that  it  was  alfo  Chabulon,  unlefs  ei¬ 
ther  name  is  a  faulty  reading  in  Jofephus  \  diftant  about 
60  ftadia  from  Ptolemais. 

ZACYNTHUS,  in  Ancient  Geography ,  an  ifland  to 
the  fouth  of  Cephalenia  60  ftadia,  but  nearer  to  Pelo- 
ponnefus,  in  the  Ionian  fea,  formerly  fubje£l  to  Ulyffes, 
in  compafs  above  160  ftadia,  woody  and  fruitful,  with 
a  confiderable  cognominal  town  and  a  port.  The  ifland 
lies  over  againft  Elis,  having  a  colony  of  Achaeans  from 
Peloponnefus,  over  againft  the  Corinthian  gulf.  Both 
ifland  and  town  are  now  called  Zante . 

ZAFFRE,  is  the  oxide  of  cobalt,  employed  for 
*  painting  pottery  ware  and  porcelain  of  a  blue  colour. 
The  method  of  preparing  it  is  as  follows :  The  cobalt 
taken  out  of  the  mine  is  broken  with  hammers  into 
pieces  about  the  fize  of  a  hen’s  egg  5  and  the  ftony  in- 
volucrum,  writh  fuch  other  heterogeneous  matters  as  are 
diftinguifliable  by  the  eye,  are  feparated  as  much  as 
poffible.  The  chofen  mineral  is  then  pounded  in  ftamp- 
ing  mills,  and  fifted  through  brafs  wire  fieves.  The 
lighter  parts  are  waflied  off  by  water,  and  it  is  after¬ 
wards  put  into  a  large  flat-bottomed  arched  furnace,  re- 
fembling  a  baking  oven,  where  the  flame  of  the  wood 
reverberates  upon  the  ore  \  which  is  occafionally  ftirred 
and  turned  with  long  handled  iron  hooks  or  rakes  ;  and 
the  procefs  is  continued  till  it  ceafes  to  emit  any  fumes. 
The  oven  or  furnace  is  terminated  by  a  long  horizontal 
gallery,  which  ferves  for  a  chimney ;  in  whidi  the 
arfenic,  naturally  mixed  with  the  ore,  fublimes.  If  the 
ore  contains  a  little  bifmuth,  as  this  femimetal  is  very 
fufible,  it  is  collected  at  the  bottom  of  the  furnace. 
The  cobalt  remains  in  the  ftate  of  a  dark  gray  oxide, 


and  is  called  % affre.  One  hundred  pounds  of  the  cobalt  Zaffre 
ore  lofe  20  and  even  30  per  cent,  during  this  operation,  II 
which  is  continued  4  or  even  9  hours,  according  to  the  .  Zama* 
quality  of  the  ore.  The  roafted  ore  being  taken  out  ~ 
from  the  furnace,  fuch  parts  as  are  concreted  into  lumps 
are  pounded  and  fifted  afrefh.  ZafFre,  in  commerce,  is 
never  pure,  being  mixed  with  two  or  rather  three  parts 
of  powdered  flints.  A  proper  quantity  of  the  beft  fort 
of  thefe,  after  being  ignited  in  a  furnace,  is  thrown 
into  water  to  render  it  friable,  and  more  eaflly  re¬ 
duced  to  powder  ;  which,  being  lifted,  is  mixed  with 
the  zaffre,  according  to  the  before-men tioner  dofe  ;  and 
the  mixture  is  put  into  cafks,  after  being  m  iftened  with 
water.  This  oxide,  fufed  with  three  parts  of  fand  and 
one  of  potafli,  forms  a  blue  glafs;  which,  when  pound¬ 
ed,  fifted,  and  afterwards  ground  in  mills,  included  in 
large  cafks,  forms  /malt. 

The  blue  of  zaffre  is  the  moft  folid  and  fixed  of  all 
the  colours  that  can  be  employed  in  vitrification.  It 
fuffers  no  change  from  the  moft  violent  fire.  It  is  fuc- 
cefsfully  employed  to  give  fhades  of  blue  to  enamels, 
and  to  the  cryftal-glaffes  made  in  imitation  of  fome 
opaque  and  tranfparent  precious  ftones,  as  the  lapis 
lazuli,  the  turquois,  the  fapphiie,  and  others  of  this 
kind. 

ZALEUCUS,  a  famous  legiflator  of  the  Locrians, 
and  the  difciple  of  Pythagoras,  flouriftied  500  years 
B.  C.  He  made  a  law,  by  which  he  punifhed  adulter¬ 
ers  with  the  lofs  of  both  their  eyes  \  and  his  fon  offend¬ 
ing,  was  not  abfolved  from  this  punifhment :  yet,  to 
fhow  the  father  as  wrell  as  the  juft  lawgiver,  he  put  out 
his  own  right,  and  his  fon’s  left  eye.  This  example  of 
juftice  and  feverity  made  fo  ftrong  an  impreflion  on  the 
minds  of  his  fubje&s,  that  no  inftance  was  found  of  the 
commiflion  of  that  vice  during  the  reign  of  that  legifla¬ 
tor.  It  is  added,  that  Zaleucus  forbade  any  wine  being 
given  to  the  Tick  on  pain  of  death,  unlefs  it  was  pre- 
feribed  by  the  phyflcians  \  and  that  he  was  fo  jealous  df 
his  laws,  that  he  ordered,  that  whoever  was  defirous  of 
changing  them,  fhould  be  obliged,  when  he  made  the 
propofal,  to  have  a  cord  about  his  neck,  in  order  that 
he  might  be  immediately  ftrangled,  if  thofe  alterations* 
were  efteetned  no  better  than  the  laws  already  eftablifh- 
ed.  Diodorus  Siculus  attributes  the  fame  thing  to  Cha- 
rondas  legiflator  of  the  Sybarites. 

ZAMA,  in  Ancient  Geography ,  a  town  of  Chamane* 
a  diftrift  of  Cappadocia,  of  unknown  fituation. — An¬ 
other  Zama,  of  Mefopotamia,  on  the  Saocoras,  to  the 
fouth  of  Nifibis. — A  third,  of  Numidia,  diftant  five 
days  journey  to  the  weft  of  Carthage  :  it  was  the  other 
royal  refidence  of  the  kings  of  Numidia,  hence  called 
Zama  Regia .  It  ftood  in  a  plain  ;  was  ftronger  by  art 
than  nature  ;  richly  fupplied  with  every  neceffary  }  and 
abounding  in  men,  and  every  weapon  both  of  defence 
and  annoyance. 

The  laft  of  thefe  is  remarkable  for  the  decifive  battle 
fought  between  the  two  greateft  commanders  in  the 
world,  Hannibal  the  Carthaginian  and  Scipio  Africa- 
nus.  Of  this  engagement,  the  moft  important  perhaps 
that  ever  was  fought,  Mr  Hooke  gives  the  following 
account. 

“  Scipio  drew  up  his  army  after  the  Roman  manner* 
except  that  he  placed  the  cohorts  of  the  Principes  di- 
re£lly  behind  thofe  of  the  Haftati,  fo  as  to  leave  fuffi- 
cient  fpace  for  the  enemy’s  elephants  to  pafs  through 

from 
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Zama.  from  front  to  rear.  C.  Laelius  was  polled  on  the  left 

- wing  with  the  Italian  horfe,  and  Mafinifla  with  his  Nu- 

midians  on  the  right.  The  intervals  of  the  firft  line 
Scipio  filled  up  with  his  Velites,  or  light-armed  troops, 
ordering  them,  upon  a  fignal  given,  to  begin  the  bat¬ 
tle  ;  and  in  cafe  they  were  rcpulfed,  or  broke  by  the 
elephants,  to  run  back  through  the  lanes  before  men¬ 
tioned,  and  continue  on  their  flight  tril  they  were  got 
behind  the  Triarii.  Thofe  that  were  wounded,  or  in 
danger  of  being  Overtaken,  were  to  turn  off  to  the  right 
and  left  through  the  fpaces  between  the  lines,  and  that 
way  efcape  to  the  rear. 

“  The  army  thus  drawn  up,  Scipio  went  from  rank 
to  rank,  urging  his  foldiers  to  confider  the  confequences 
of  a  defeat  and  the  rewards  of  victory  :  on  the  one  hand, 
certain  death  or  flavery  (for  they  had  no  town  in  Africa 
ftrong  enough  to  proteCt  them)  ;  on  the  other,  not  only 
a  lading  fuperiority  over  Carthage,  but  the  empire  of 
the  red  of  the  world. 

“  Hannibal  ranged  all  his  elephants,  to  the  number 
of  above  8o,  in  one  front.  Behind  thefe  he  placed  his 
mercenaries,  confiding  of  1 2,ooo  men,  Ligurians,  Gauls, 
Baleares,  and  Mauritanians. 

“  The  new  levies  of  Carthaginians  and  other  Afri¬ 
cans,  together  with  4000  Macedonians,  under  a  gene¬ 
ral  named  Sopater,  compofed  the  fecond  line.  And  in 
the  rear  of  all,  at  the  didance  of  about  a  furlong,  he 
poded  his  Italian  troops,  in  whom  he  chiefly  confided. 
The  Carthaginian  horfe  formed  his  right  wing,  the  Nu- 
midians  his  left. 

“  He  ordered  their  feveral  leaders  to  exhort  their 
troops  not  to  be  difcouraged  by  their  own  weaknefs,  but 
to  place  the  hope  of  victory  in  him  and  his  Italian  ar¬ 
my  5  and  particularly  directed  the  captains  of  the  Car¬ 
thaginians  to  reprefent  to  them  what  would  be  the  fate 
of  their  wives  and  children  if  the  event  of  this  battle 
fhould  not  prove  fuccefsful.  The  general  himfelf,  walk¬ 
ing  through  the  ranks  of  his  Italian  troops,  called  upon 
them  to  be  mindful  of  the  17  campaigns  in  which  they 
had-been  fellow-foldiers  with  him  ;  and  of  that  conflant 
feries  of  victories  by  which  they  had  extinguifhed  in  the 
Romans  all  hope  of  ever  being  conquerors.  He  urged 
them  to  remember,  above  all,  the  battles  of  Trebia, 
Thrafymenus,  and  Cannae  *,  with  any  of  which  the  ap¬ 
proaching  battle  was  in  no  wife  to  be  compared,  either 
with  refpeCl  to  the  bravery  cr  the  number  of  the  enemy. 

*  The  Romans  were  yet  unfoiled,  and  in  the  height  of 
their  drength,  when  you  firft  met  them  in  the  field  ; 
neverthelefs  you  vanquifhed  them.  The  foldiers  now 
before  us  are  either  the  children  of  the  vanquifhed,  or 
the  remains  of  thofe  whom  you  have  often  put  to  flight 
in  Italy.  Maintain  therefore  your  general’s  glory  and 
your  own,  and  eftablifti  to  yourfelves  the  name  of  invin¬ 
cible,  by  which  you  are  become  famous  throughout  the 
world.’ 

“  When  the  Numidians  of  the  two  armies  had  fkir- 
miflied  a  while,  Hannibal  ordered  the  managers  of  the 
elephants  to  drive  them  upon  the  enemy.  Some  of  the 
beafts,  frightened  at  the  noife  of  the  trumpets  and  other 
inftruments  of  war  which  founded  on  all  fides,  immedi¬ 
ately  ran  back  amongft  the  Numidians  of  the  Carthagi¬ 
nian  left  wing,  and  put  them  into  confufion  ;  which 
Mafinifla  taking  advantage  of,  entirely  routed  them. 
Great  deftruCtion  was  made  of  the  Velites  by  the  reft  of 
the  elephants,  till  thefe  alfo  being  terrified,  fome  of 


them  ran  through  the  void  fpaces  of  the  Roman  army  Zama. 

which  Scipio  had  left  for  that  purpofe ;  others  falling  - v — 

in  among  the  cavalry  of  the  enemy’s  right  wing,  gave 
Laelius  the  fame  opportunity  againft  the  Carthaginian 
horfe  as  had  been  given  to  Mafinifla  againft  the  Numi- 
dian,  and  of  which  the  Roman  did  not  fail  to  make  the 
fame  life.  After  this  the  infantry  of  the  foremoft  lines 
joined  battle.  Hannibal’s  mercenaries  had  the  advan¬ 
tage  in  the  beginning  of  the  conflict ;  but  the  Roman 
Haftati,  followed  and  encouraged  by  the  Principes,  who 
exhorted  them  to  fight  manfully,  and  ftiowed  themfelvcs 
ready  to  aflift  them,  bravely  fuftained  the  attack,  and 
at  length  gained  ground  upon  the  enemy.  The  merce¬ 
naries  not  being  feafonably  fupported  by  their  fecond 
line,  and  therefore  thinking  themfelves  betrayed,  they 
in  their  retreat  fell  furioufly  upon  the  Africans  \  fo 
that  thefe,  the  Haftati  coming  up,  were  obliged  to  fight 
for  fome  time  both  againft  their  own  mercenaries  and 
the  enemy.  When  the  two  Carthaginian  lines  had 
ceafed  their  mutual  rage,  they  joined  their  ftrength  5 
and  though  now  but  a  mere  throng  of  men,  broke  the 
Haftati :  but  then  the  Principes  advancing  to  the  afiift- 
ance  of  the  latter,  reftored  the  battle  j  and  mod  of:  the 
Africans  and  mercenaries  were  here  cut  off.  Hannibal 
did  not  advance  to  their  relief,  the  Roman  Triarii  not 
having  yet  engaged,  and  the  Principes  being  ftill  in 
good  order  ;  and  left  the  routed  Africans  and  mercena¬ 
ries  fhould  break  the  ranks  of  his  Italian  foldiers,  he 
commanded  thefe  to  prefent  their  fpears  at  thofe  who 
fled  to  them  for  protection,  which  obliged  the  runaways 
to  move  off  to  the  right  and  left. 

The  ground  over  which  the  Romans  muft  march 
before  they  could  attack  Hannibal  being  ftrewed  with 
heaps  of  dead  bodies  and  weapons,  and  being  flippery 
with  blood,  Scipio  feared  that  the  order  of  his  battalions 
would  be  broke,  fhould  he  pafs  it  haftily.  To  avoid 
this  mifchief,  he  commanded  the  Haftati  to  give  over 
the  purfuit,  and  halt  where  they  were,  oppofite  to  the 
enemy’s  centre  :  after  which,  having  fent  all  his  wound¬ 
ed  to  the  rear,  he  advanced  leifurely  with  the  Principes 
and  Triarii,  and  placed  them  on  the  wings  of  the  Ha¬ 
ftati.  Then  followed  a  fliarp  engagement,  in  which 
viClory  wa$  long  and  eagerly  difputed.  It  would  feem 
that  the  Romans,  though  fuperior  in  number,  were  once 
upon  the  point  of  lofing  the  day  5  for  Polybius  tells  us, 
that  Mafinifla  and  Laelius  came  very  feafonably,  and  as 
if  fent  from  heaven,  to  their  afliftance.  Thefe  generals 
being  returned  from  the  purfuit  of  the  cavalry,  fell  fud- 
denly  upon  the  rear  of  Hannibal’s  men,  moft  of  whom 
wrere  cut  off  in  their  ranks  j  and  of  thofe  that  fled,  very 
few  efcaped  the  horfe,  the  country  all  around  being  a 
plain. 

“  There  died  of  the  Carthaginians  in  the  fight  above 
20,000,  and  almoft  the  like  number  wrere  taken  pri Ton¬ 
ers.  The  lofs  on  the  fide  of  the  Romans  amounted  to 
about  2000  men.  Hannibal  efcaped  with  a  few  horfe 
to  Adrumetum,  having  performed  every  thing  in  the 
engagement  which  could  be  expe&ed  from  a  great  ge¬ 
neral.  His  army  (fays  Polybius)  could  not  have  been 
more  fkilfully  drawn  up.  For  as  the  order  of  the  Ro¬ 
man  battalions  makes  it  extremely  difficult  to  break 
them,  the  Carthaginian  wifely  placed  his  elephants  in 
the  front,  that  they  might  put  the  enemy  in  confufion 
before  the  armies  fhould  engage.  In  his  firft  line  he 
placed  the  mercenaries j  men  bold  and  aCtive,  but  not 
5  F  2  well 
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Zama  well  difciplined,  that  by  their  impetuofity  he  might  give  as  may  furprife  them  on  the  morrow  when  they  come  Zapata, 

„  «  a  check  to  the  ardour  of  the  Romans.  The  Africans  to  drefs  j  being  done  in  imitation  of  the  praftice  of 

^!pata'  ,  and  Carthaginians,  whofe  courage  he  doubted,  he  poll-  St  Nicholas,  who  ufed  in  the  night-time  to  throw  purfes 
ed  in  the  middle  between  the  mercenaries  and  his  Ita-  of  money  in  at  the  windows  to  marry  poor  maids 
lian  foldiers,  that  they  might  be  forced  to  fight,  or  at  withal. 

leaf!  that  the  Romans,  by  flaughtering  them,  might  fa-  ZEA,  INDIAN  Corn1  5  a  genus  of  plants  ot  the  clals 
tigue  themfelves  and  blunt  their  weapons.  Laft  of  all,  moncecia.  See  Botany  Index.  There  is  only  one  ipe- 
he  drew  up  the  troops  he  had  difciplined  himfelf,  and  cies,  the  Mays,  maize.  The  Indians  in  New  England, 
in  whom  he  chiefly  confided,  at  a  good  dill ance  from  and  many  other  parts  of  America,  had  no  other  yege- 

the  fecond  line,  that  they  might  not  be  broken  by  the  table  but  maize  or  Indian  corn  for  making  their  bread, 

route  of  the  Africans  and  mercenaries,  and  kept  them  They  call  it  'weachin  ;  and  in  the  United  States  of  A- 
in  referve  for  a  vigorous  attack  upon  a  tired  and  weak-  merica  there  is  much  of  the  bread  of  the  country  made 
ened  enemy.”  of  this  grain,  not  of  the  European  corn.  In.  Italy  and 

ZANGUEBAR,  a  country  in  Africa,  lying  on  the  Germany  alfo  there  is  a  fpecies  of  maize  which  is  the 

eaflern  coaft,  between  three  degrees  of  north  latitude,  food  of  the  poor  inhabitants. 

and  18  fouth.  It  includes  feveral  petty  kingdoms,  in  The  ear  of  the  maize  yields  a  much  greater  quan- 
which  the  Portuguefe  have  various  fettlements.  The  tity  of  grain  than  any  of  our  corn  ears.  There  are  corn- 
inhabitants,  except  thofe  converted  by  the  Portuguefe,  monly  about  eight  rows  of  gram  m  the  ear,  often  more, 
are  all  Mahometans  or  idolaters  j  and  the  latter  much  if  the  ground  be  good.  Each  of  thefe  rows  contains  at 
the  more  numerous.  The  names  of  the  principal  terri-  leaft  30  grains,  and  each  of  thefe  gives  much  more 
tories  are  Mombaza ,  Latnon ,  Melinda ,  %uiola,  and  Mo-  flour  than  a  grain  of  any  of  our  corn.  The  grains  are 
fambique.  The  Portuguefe  have  built  feveral  forts  in  ufually  either  white  or  yellowifh  *,  but  fome times  they 
Mombaza  and  Mofambique,  and  have  fettled  feveral  are  red,  bluifh,  greenifh,  or  olive-coloured,  and  fome- 
colonies  there.  They  trade  with  the  negroes  for  flaves,  times  ftriped  and  variegated.  This  fort  of  grain,  though 
ivory,  gold,  oftrich-featheis,  wax,  and  drugs.  The  fo  effentially  neccffary  to  the  natives  of  the  place  is  yet 
productions  are  much  the  fame  as  in  other  parts  of  Afri-  liable  to  many  accidents.  It  does  not  ripen  till  the  end 
ca  between  the  tropics.  of  September  •,  fo  that  the  rains  often  fall  heavy  upon  it 

ZANONIA,  a  genus  of  plants  of  the  clafs  pen  tan-  while  on  the  (talk,  and  the  birds  in  general  peck  it 

dria.  See  Botany  Index.  when  it  is  foft  and  unripe.  Nature  has,  to  defend  it 

ZxANTE,  anifland  of  the  Mediterranean,  near  the  from  thefe  accidents,  covered  it  with  a  thick  hulk* 

coaft  of  the  Morea,  19  miles  fouth-eaft  of  the  ifland  of  which. keeps  off  flight  rains  very  well :  but  the  birds,  if 

Cephalonia,  belonging  to  the  Venetians.  It  is  about  not  frighted  .away,  often  eat  through  it,  and  devour 

24  miles  in  length  and  12  in  breadth,  and  very  pleafant  a  great  quantity  of  the  grain.  .  ... 
and  fertile  •,  but  its  principal  riches  confift  in  currants,  There  are  three  or  four  varieties  of  maize  in  different 
with  which  it  greatly  abounds.  They  are  cultivated  in  parts  of  America.  That  of  Virginia  is  vary  tall  and 
a  very  large  plain,  under  the  fhelter  of  mountains  on  robuft,  growing,  to  feven  or  eight  feet  high  j  that  of 
the  fliore  of  this  ifland  j  for  which  reafon  the  fun  has  New  England  is  ftiorter  and  lower.  And  the  Indians 
greater  power  to  bring  them  to  perfeCl  maturity.  The  farther  up  in  the  country  have  a  yet.  fmaller  kind  m 
town  called  7*ante  may  contain  near  20,000  inhabitants \  common  ufe..  The  ftalk  of  the  maize  is  jointed  like. the 
the  whole  ifland  contains  about  40,000.  The  houfes  fugar-cane  ^  it  is  very  foft  and  juicy,  and  the  juice  is  fo 
are  low,  on  account  of  the  frequent  earthquakes,  for  fweet  and  faccharine,  that  a  fyrup,  as  lweet  as  that  ot 
fcarce  a  year  paffes  without  one  •,  however,  they  do  no  fugar,  has  been  often  made  of  it }.  and  things  fweetened 
great  damage.  The  natives  fpeak  both  Greek  and  Ita-  with  it  have  been  found  not  diftinguiihable  from  thole 
lian.  There  are  very  few  Roman  Catholics  among  done  with  fugar.  It  has  not  been  tried  yet  whether  it 
them  ;  but  they  have  a  bilhop  as  well  as  the  Greeks,  will  cryftallize  into  fugar;  but  in  all  probability  it  will. 

This  place  has  no  fortifications,  but  there  is  a  fortrefs  The  Americans  plant  this  corn  any  time  from  the  be- 
upon  an  eminence  planted  with  cannon.  In  one  part  of  ginning  of  March  to  the  beginning  of  June  y  but  the 
this  ifland  is  a  place  which  fhakes  when  trod  upon  like  belt  feafon  is  the  middle  of  April.  The  favage  Indians*, 
a  quagmire  \  and  a  fpring  which  throws  out  a  great  who  knew  nothing  of  our  account  of  . months,  ufed  to 
deal  of  bitumen,  efpecially  at  the  time  of  an  earthquake,  guide  themfelves  in  the  feed-time  of  this  ufeful  plant  by 
It  ferves  inftead  of  pitch  to  pay  the  bottoms  of  the  (hips,  the  budding  of  fome  particular  trees  of  that  country, 
and  about  100  barrels  in  a  year  are  ufed  for  this  pur-  and  by  the  coming  up  of  a  fort  of  fifti  into  their  rivers 
pofe.  There  are  about  50  villages  in  the  ifland  ;  but  which  they  call  the  aloof e.  Thefe  things  were  both  fo 
no  other  large  town  befide  Zante.  It  is  feated  on_  the  regular,  that  they  were  in  no  danger  of  imftakmg  the 
eaflern  fide  of  the  ifland,  and  has  a  good  harbour.  The-  time.  ...  . 

Englilh  and  Dutch  have  each  a  faftory  and  conful  here.  The  manner  of  planting  maize  is  in  rows,  at  equal  di- 
E.  Long.  21.  3.  N.  Lat.  37.  53.  fiances,  every  way  about  five  or  fix  feet.  They  open 

ZAN THOXYLUM,  the  Toothache-tree,  a  ge-  the  earth  with  a  hoe,  taking  away  the  furface  to  three 

nus  of  plants  of  the  clafs  of  dicecia  ;  and  in  the  natural  or  four  inches  deep,  and  of  the  breadth  of  the  hoe ; 

fyftem  arranged  under  the  46th  order,  Hederacece .  See  they  then  throw  in  a  little  of  the  finer  earth,  fo  as  to 

Eotany  Index.  leave  the  hoe  four  inches  deep  or  thereabouts,  and  in 

ZAPATA,'  a  kind  of  feaft  or  ceremony  held  in  each  of  thefe  holes  they  place  four  or  five  grains  at  a 
Italy  in  the  courts  of  certain  princes,  on  St  Nicholases  little  diftance  from  one  another.  If  two  or  three  of 
day  )  wherein  people  hide  prefents  in  the  (hoes  or  flip-  thefe  grow  up.,  it  is  very  well  3  fome  of  them  are  ufual- 
pers  of  thofe  they  would  do  honour  to,  in  fuch  a  manner  ly  deftroyed  either  by  the  birds  or  other  animals.  ^  ^  ^ 
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Zea  When  the  young  plants  appear,  they  hoe  up  the 
II  weeds  from  time  to  time  )  and  when  the  ftalk  gathers 
Zea  an  pome  they  raife  the  earth  a  little  about  it,  and 

continue  this  at  every  hoeing  till  it  begins  to  put  forth 
the  ears  -y  then  they  enlarge  the  hill  of  earth,  round  the 
root,  to  the  fize  of  a  hop-hill,  and  after  this  they  leave 
it  till  the  time  of  harveft,  without  any  farther  care. 
When  they  gather  the  ears,  they  either  immediately 
ftrip  off  the  corn,  or  elfe  hang  up  the  ears,  tied  in  traces 
at  diftances  from  one  another  \  for  if  they  are  laid  near 
together,  they  will  heat  and  rot  or  elfe  fprout  and 
grow  5  but  kept  cool  and  feparate,  they  will  remain 
good  all  the  winter.  The  beft  method  is  to  thrafh  out 
the  corn  as  foon  as  the  harveft  is  over,  to  dry  it  well  on 
mats  in  the  fun,  and  then  lay  it  up  in  holes  of  the 
ground,  well  lined  with  mats,  grafs,  or  the  like,  and 
afterwards  covered  at  top  with  more  earth.  The  moft 
careful  among  the  Indians  ufe  this  method,  and  this  fort' 
of  fubterranean  granary  always  proves  good. 

The  ufes  of  this  plant  among  the  Indians  are  very 
many.  The  great  article  is  the  making  their  bread  of 
it  *,  but  befides  this,  the  ftalks,  when  cut  up  before  they 
are  too  much  dried,  are  an  excellent  winter  food  for 
cattle  \  but  they  ufually  ■  leave  them  on  the  ground 
for  the  cattle  to  feed  on.  The  hulks  about  the  ear  are 
ufually  feparated  from  the  reft,  and  make  a  particular- 
fort  of  fodder,  not  inferior  to  our  hay.  The  Indian 
women  have  a  way  of  flitting  them  into  narrow  parts,* 
and  they  then  weave  them  artificially  into  bafkets  and' 
many  other  toys.  The  original  way  of  eating  the  grain 
among  the  Indians  was  this  :  they  boiled  it  whole  in 
water  till  it  fwelled  and  became  tender,  and  then  they 
fed  on  it  either  alone  or  ate  it  with  thair  fifti  and  veni- 
fon  inftead  of  bread.  After  this,  they  found  the  way  of 
boiling  it  into  a  fort  of  pudding,  after  bruifing  it  in  a 
mortar  y  but  the  way  of  reducing  it  to  flour  is  the  beft 
of  all.  They  do  this  by  parching  it  carefully  in  the 
fire,  without  burning,  and  then  beating  it  in  mortars 
and  fifting  it.  This  flour  they  lay  up  in  bags  as  their 
conftant  provifion,  and  take  it  out  with  them  when  they 
go  to  war,  eating  it  either  dry  or  with  water.  The 
Englifh  have  contrived,  by  mixing  it  into  a  ftiff  pafte, 
either  by  itfelf  or  with  rye  or  wheat-meal,  fermenting 
it  with  leaven  or  yeaft,  and  baking  it  in  a  hot  oven,  to 
make  good  bread  of  it.  They  have  likewife  found  out 
a  method  of  making  good  beer,  either  of  the  bread  or 
by  malting  the  grain. 

ZEAL,  paflionate  ardour  for  any  perfon  or  caufe.* 
It  is  moft  frequently  ufed  to  denote  a  ftrong  and  warm 
attachment  to  the  diftinguifhing  do&rines  or  worftiip  of 
fome  particular  fe£J  of  Chriftians.  Thus  we  fay,  a  zea¬ 
lous  Cahinifl ,’  Arminiam ,  or  Bapijl ;  though  we  may' 
likewife  with  the  greateft  propriety  fay  of  an  upright 
and  benevolent  man,  that  he  is  zealous  of  good  works, 
ZEALAND,  the  chief  of  the  Danifh  iflands,  is  ft- 
tuated  at  the  entrance  of  the  Baltic  fea,  bounded  by  the 
Schaggerrac  fea  on  the  north  *,  by  the  Sound,  which  fe- 
parates  it  from  Schonen,  on  the  eaft  ;  by  the  Baltic  fea 
on  the  fouth  j  and  by  the  ftrait  called  the  Great  Belt , 
which  feparates  it  from  the  ifland  of  Funen,  on  the  weft ; 
being  of  a  round  figure,  near  200  miles  in  circumfe¬ 
rence  :  the  chief  town  is  Copenhagen. 

Zealand,  is  alfo  a  province  of  the  United  Nether¬ 
lands,  confiding  of  eight  iflands,  which  lie  in  the  mouth 
of  the  river  Scheldt,  bounded  by  the  province  of  Hol¬ 


land,  from  which  they  are  feparated  by  a  narrow  chan-  Zealand 
nel  on  the  north  ;  by  Brabant  on  the  eaft  ;  by  Flanders,  II 
from  which  they  are  feparated  by  one  of  the  branches  of ,  2en*bla-  t 
the  Scheldt,  on  the  fouth  $  and  by  the  German  ocean 
on  the  weft. 

#  New  ZEALAND ,  a  country  of  Afia,  in  the  South  Pa¬ 
cific  ocean,  firft  difeovered  by  Tafman,  the  Dutch  na¬ 
vigator,  in  the  year  1642,  who  gave  it  the  name  of 
Staten  Land \  though  it  has  been  generally  diftinguifhed 
in  our  maps  and  charts  by  the  name  of  New  Zeala*idy 
and  was  fuppofed  to  be  part  of  a  fouthern  continent  : 
but  it  is  now  known,  from  the  late  difeoveries  of  Captain 
Cook  who  failed  round  it,  to  confift  of  two  large  iflands, 
divided  from  each  other  by  a  ftrait  four  or  five  leagues 
broad.  They  are  fituated  between  the  latitudes  of  34 
and  48  degrees  fouth,  and  between  the  longitudes  of 
166  and  180  degrees  eaft  from  Greenwich.  One  of 
thefe  iflands  is  for  the  moft  part  mountainous,  rather 
barren,  and  but  thinly  inhabited  ;  but  the  other  is  much 
more  fertile,  and  of  a  better  appearance.  In  the  opi¬ 
nion  of  Sir  Jofeph  Banks  and  Dr  Solander,  every  kind 
of  European  fruits,  grain,  and  plants,  would  flourilh 
here  in  the  utmoft  luxuriance.  From  the  vegetables 
found  here,  it  is  fuppofed  that  the  winters  are  milder 
than  thofe  in  England,  and  the  fummers  not  hotter, 
though  more  equally  warm  -y  fo  that  it  is  imagined,  that 
if  this  country  were  fettled  by  people  from  Europe,  they 
would,  with  moderate  induftry,  be  foon  fupplied,  not 
only  with  the  neceffaries,  but  the  luxuries  of  life,  in 
great  abundance.  Here  are  forefts  of  vaft  extent,  filled 
with  very  large  timber  trees ;  and  near  400  plants  were 
found  here  that  had  not  been  deferibed  by  the  natura-* 
lifts.  The  inhabitants  of  New  Zealand  are  ftout  and' 
robuft,  and  equal  in  ftature  to  the  largeft  Europeans. 

Their  colour  in  general  is  brown,  but  in  few  deeper 
than  that  of  the  Spaniard  who  has  been  expofed  to  the 
fun,  and  in  many  not  fo  deep ;  and  both  fexes  have  good 
features.  Their  drefs  is  very  uncouth,  and  they  mark 
their  bodies  in  a  manner  fimilarto  the  inhabitants  of  O- 
taheite,  and  which  is  called  tattowirtg .  Their  principal 
weapons  are  lances,  darts,  and  a  kind  of  battle-axes  y 
and  they  have  generally  (hown  themfelves  very  hoftile 
to  the  Europeans  who  have  vifited  them. 

ZEALOTS,  an  ancient  fe£f  of  the  Jews,  fo  called 
from  their  pretended  zeal  for  God’s  law  and  the  honour 
of  religion. 

ZEBRA.  See  Equus,  Mammalia  Index.  K 

ZEBU,  a  name  given  by  M.  de  Buffon  to  the  bos 
indicus  of  Linrissus.  See  Mammalia  Index. 

ZECHARIAH,  a  canonical  book  of  the  Old  Tefta-  - 
ment.  See  Scripture,  N®  80. 

ZECHIN,  or  Zecchino.  See  Sequin. 

ZEDOARY,  in  the  Materia  Median.  See  Kjemp- 

FERIA. 

ZELL,  a  city  of  Germany  in  the  circle  of  Lower 
Saxony,  capital  of  the  duchies  of  Zell  and  Lunenburg, 
fituated  at  the  confluence  of  the  rivers  After  and  Fuhfe* 

30  miles  north  of  Hanover,  and  40  fouth  of  Lunen¬ 
burg.  E.  Long.  10.  12.  N.  Lat.  52.  49. 

ZEMBLA,  Nova,  a  very  large  ifland,  lying  in  the 
Northern  ocean,  to  the  north  of  Ruflia,  from  which  it 
is  feparated  by  the  ftrait  of  Waigate.  It  has  no  inhabi¬ 
tants  except  wild  beafts,  particularly  white  foxes  and 
bears.  In  1595  a  Dutch  veffel  was  eaft  away  on  the 
coaft,  and  the  fhipY  company  were  obliged  to  winter* 

here  >. 
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,Zem;ndan  *Vere*  ^ut  they  did  not  fee  the  fun  from  the  fourth  of  nity  of  the  employer,  funnuds  for  the  office  of  zemin-  2em 
v—  November  to  the  beginning  of  February,  and  had  great  dary  were  granted  to  the  children  of  the  deceafed  ze-  Zend. 

difficulty  to  keep  themfelves  from  being  frozen  to  mindarj  and  no  other  perfon  was  accepted,  becaufe  the ' - y ' 

7hT^Ti/rrivTT^  Ar.  •  •  .  .  ,  -  „  .  inhabitants  could  never  feel  for  any  Rranger  the  attach- 

ZEMINDAR,  in  its  original  meaning,  figmfies  a  ment  and  affeftion  which  they  naturally  entertain  for 
great  landholder  of  Bengal  j  but  it  is  now  more  ftridly  the  family  of  their  zemindar,  and  would  have  been  af- 
applicable  to  thofe  who  have  their  title  conflicted  or  Hided  if  any  other  had  been  put  over  them.  For  this 

confirmed  by  a  patent  or  charter  from  government,  by  reafon,  the  emperors,  confidering  it  as  a  means  of  con- 

which  they  hold  their  lands  or  zemindaries  upon  cer-  ciliating  the  minds  of  the  people,  gracioufly  fixed  and 
tain  conditions.  It  appears  from  hiflory,  that,  in  times  confirmed  the  children  of  the  decealed  zemindar  in  the 
PL°rLt?Jt.  .irrU?t,I°n  °f  the  Mahomedans,  the  rajahs  office  of  their  fathers  and  grandfathers,  by  iffuing  new 
who  held  their  refidence  at  Delhy,  and  poffefled  the  fo-  funnuds  to  transfer  the  poffcffion  to  them.  By  degrees 
vereignty  of  Hmdoftan,  deputed  officers  to  colled  their  zemindaries  became  truly  heritable  property,  which, 
revenues.  The  word  ■zemindar  is  Perfian,  and  that  however,  could  be  transferred  by  gift  or  lale  from  one 
language  can  have  had  no  currency  in  the  countries  of  family  to  another.  They  could  likewife  be  forfeited  to 
India,  until  it  was  introduced  by  the  people  of  Perfia.  the  fovereign,  by  the  zemindar’s  deviating  from  his  al- 
When  the  emperor  Shehab-ul-Dien  Ghory  conquered  legiance,  negleding  to  pay  his  tribute,  or  to  difcharge 
the  empire  of  Hindoftan  at  the  end  of  the  1 2th  century,  the  duties  of  his  Ration. 

he  left  Sultan  Cutub-ul-Dien  to  be  his  viceroy  at  Delhy,  It  is  univerfally  known,  fays  Sir  Charles  Roufe 
and  adminifter  the  government  of  Hindoftan.  From  Boughton,  that,  when  the  three  provinces  of  Bengal, 
that  time  the  cuftoms  and  pradices  of  the  Mahomedans  Bahar,  and  Oriffa,  were  ceded  to  the  Eritiffi  Fall  India 
began  gradually  to  be  eftabliffied  in  India :  their  ar-  Company,  the  country  was  dillributed  among  the  ze- 
mies  were  fent  into  the  countries  of  the  reduced  rajahs,  mindars  and  talookdars  or  holders  of  land,  who  paid  a 
under  the  command  of  omrahs,  in  order  to  preferve  the  ftipulated  revenue,  by  twelve  inilalments,  to  the  fove- 
conqueft  j  and  lands  were  allotted  to  them  to  defray  the  reign  power  or  its  delegates.  They  affembled  at  the 
expence.  From  hence  arofe  the  fyftem  of  Jaghiredarry  capital  in  the  beginning  of  every  Bengal  year  (com- 
Hindoftan. .  But  when  thefe  Omrah  Jaghiredars  had  mencing  in  April),  in  order  to  complete  their  final  pay- 
eftablifhed  their  own  ftrength,  feveral  of  them  rebelled  ments,  and  make  up  their  annual  accounts  •,  to  fettle  the 
againft  the  imperial  authority,  and  afpired  at  the  crown,  difcount  to  be  charged  upon  their  feveral  remittances  in 
Thus  circumftanced,  the  emperors,  in  order  to  obviate  various  coins  for  the  purpofe  of  reducing  them  to  one 
thefe  mifchiefs,  thought  it  would  be  more  politic  to  ftandard,  or  adjuft  their  concerns  with  their  bankers  j 
commit  the  management  of  the  country  to  the  native  to  petition  for  remiffions  on  account  of  ftorms,  drought, 

Hindoos,  who  had  moft  diftinguiffied  themfelves  by  the  inundation,  difturbances,  and  fuch  like  )  to  make  their 
readmefs  and  conftancy  of  their  obedience  to  the  fove-  reprefentations  of  the  Rate  and  occurrences  of  their 
reign  power.  .  diftri&s  :  after  all  which  they  entered  upon  the  collec- 

In  purluance  of  this  plan,  diftri&s  were  allotted  to  tions  of  the  new  year  )  of  which,  however,  they  were 
™mbers  of  them  under  a  reafonable  revenue  (Jummah  not  permitted  to  begin  receiving  the  rents  from  their 
Monafib),  which  they  were  required  to  pay  in  money  own  farmers,  till  they  had  completely  clofed  the  ac- 
to  the  governors  of  the  provinces,  deputed  from  the  counts  of  the  preceding  year,  fo  that  they  might  not  en- 
emperor.  And  in  cafe  any  one  of  the  omrahs  or  pro-  croach  upon  the  new  rents,  to  make  up  the  deficiency 
vmcial  governors  fliould  fwerve  from  his  allegiance,  the  of  the  pall.  Our  author  proves,  we  think  completely, 
zemindars  of  that  country  were  to  exert  themfelves  in  the  right  of  the  zemindars  to  transfer  their  poffeffions, 
fuch  a  manner  as  fliould  check  rebellion,  and  reflore  either  by  inheritance  to  their  children,  or,  with  the  con- 
good  government.  For  this  purpofe,  grants  of  ze-  fent  of  the  fovereign,  to  other  families  )  and  he  argues 
mindary  were  feverally  conferred  upon  fuch  of  the  Hin-  flrenuoufly  and  fuccefsfully  againfl  the  bad  policy,  as 
t  doos  as  were  obedient ;  deferibing  their  apportionment  well  as  injuflice,  of  interfering  with  thofe  rights,  as 

of  the  country  ;  and  every  perfon  who  had  received  a  long  as  the  zemindars  difcharge  the  duties  of  their  feve- 
grant.  under  the  authority  of  the  crown  was  thereby  ral  Rations. 

fully  invefled  with  the  functions  of  zemindar.  ZEND,  or  Zend  A  vesta,  a  book  aferibed  to  Zoro- 

.  ^e  fusions  of  a  zemindar  are,  iR,  The  preferva-  afier,  and  containing  his  pretended  revelations ;  which 
tion  and  defence  of  their  refpe&ive  boundaries  from  the  ancient  Magicians  and  modern  Perfees,  called  alfo 
traitors  and  infurgents.  2dly,  The  tranquillity  of  the  Gaurs,  obferve  and  reverence  in  the  fame  manner  as  the 
lubjefts,  the  abundance  of  cultivators,  and  increafe  of  Chriftians  do  the  Bible,  and  the  Mahometans  the  Ko- 

his  revenue.  3dly,  The  puniffiment  of  thieves  and  rob-  ran,  making  it  the  foie  rule  both  of  their  faith  and  man- 

bers,  the  prevention  of  crimes,  and  the  deflru&ion  of  ners.  The  word,  it  is  faid,  originally  fignifies  any  in¬ 
highwaymen.  The  accompliftiment  of  thefe  objefts  is  flrument  for  kindling  fire,  and  is  applied  to  this  book  to 
considered  in  the  royal  grant  as  the  difcharge  of  office  denote  its  aptitude  for  kindling  the  flame  of  religion  in 

to  the  fovereign )  and  on  that  account  the  word  office  the  hearts  of  thofe  who  read  it. 

(khidmut)  is  employed  in  the  Dewanny  Sunnud  for  a  The  Zend  contains  a  reformed  fyftem  of  Magianifm) 
zermndary.  .  .  teaching  that  there  is  a  Supreme  Being,  eternal,  felf-exift- 

It  was  a  rule  in  the  times  of  the  ancient  emperors,  ent,  and  independent,  who  created  both  light  and  dark- 
that  when  any  of  the  zemindars  died,  their  effects  and  nefs,  out  of  which  he  made  all  other  things ;  that  thefe 
property  were  fequeftrated  by  the  government.  After  are  in  a  Rate  of  conflict,  which  will  continue  till  the 
which, .  in  confideration  of  the  rights  of  long  fervice,  end  of  the  world  ;  that  then  there  fhall  be  a  general  re- 
which  is  incumbent  on  fovercigns,  and  elevates  the  dig-  furre&ion  and  judgement)  and  that  juft  retribution 

4  fhall 


Zend 


Zeno. 
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.^l1  b«  renderfd  “to  men^  according  to  their  works ;  fented  reproach,  by  faying, 


Hi /lory  of 

Philofo - 

$hy. 


that  the  angel  of  darknefs  with  his  followers  (hall  be 
configned  to  a  place  of  eveilafting  darknefs  and  punifh- 
ment,  and  the  angel  of  light  with  his  difciples  introdu¬ 
ced  into  a  ftate  of  everlafting  light  and  happinefs ;  after 
which  light  and  darknefs  fhall  no  more  interfere  with 
each  other.  The  Zend  alfo  enjoins  the  conftant  main¬ 
tenance  of  facred  fires  and  fire  temples  for  religious 
worfhip;  the  diftin&ion  of  clean  and  unclean  beads; 
the  payment  of  tithes  to  priefts,  which  are  to  be  of  one 
family  or  tribe ;  a  multitude  of  wafhings  and  purifica¬ 
tions,  refembling  thofe  of  the  Jewifh  law  ;  and  a  variety 
of  rules  and  exhortations  for  the  exercife  of  benevolence 
and  charity. 

In  this  book  there  are  many  paffages  evidently  taken 
out  ol  the  Scriptures  of  the  Old  Teftament,  particularly 
out  of  the  Pfalms  of  David :  The  author  reprefents 
Adam  and  Eve  as  the  fuff  parents  of  all  mankind,  gives 
in  fub fiance  the  fame  account  of  the  creation  and  de¬ 
luge  with  Mofes,  differing  indeed  with  regard  to  the  for¬ 
mer,  by  converting  the  fix  days  of  the  Mofaic  account 
into  fix  times,  comprehending  in  the  whole  26  C  days; 
and  fpeaks  alfo  of  Abraham,  Jofeph,  Mofes,  and  Solo¬ 
mon.^  Moreover,  Dr  Baumgarten  afferts,  that  this  work 
contains  dodrines,  opinions,  and  fads,  adually  borrowed 
trom  the  Jews,  Chriftians,  and  Mahometans;  whence, 
and  trom  other  circumftances,  he  concludes  that  both  the 
niltory  and  writings  of  this  prophet  were  probably  in- 
'n  the  later  a§es.  when  the  fire-worlhippers  under 
the  Mahometan  government  thought  fit  to  vindicate  their 
religion  from  the  fufpicion  of  idolatry. 

At  whatever  period  the  Zend  may  have  been  written 
we  are  allured  by  Dr  Hyde,  that  it  is  in  the  pure  old* 
f'erfian  language,  and  in  the  charader  called  Feplavi. 
borne  parts  of  it  contain  the  original  next,  and  others 
Zoroafter’s  fecond  thoughts  fubjoined,  for  explaining 
more  fully  his  doftrme.  Thefe  were  occafioned  by  the 
opposition  of  adverfaries,  and  unforefeen  circumftances 
which  occurred  during  the  fabrication  of  the  impofture 
About  300  years  ago,  when  the  old  Perfian  language 
had  become  antiquated  and  little  underftood,  one  of  the 
deftours  or  high-priefts  among  the  Perfees  compofed  the 
sadda,  which  is  a  compendium  in  the  vulgar  or  modern 
Perfic  tongue,  of  thofe  parts  of  the  Zend  that  relate  to 
religion,  or  a  kind  of  cede  of  canons  and  precepts,  drawn 
from  the  theological  writings  of  Zoroafter,  ferving  as  an 
authoritative  rule  of  faith  and  pradice  for  his  followers, 
ihis  Sadda  is  written  in  a  low  kind  of  Perfic  verfe,  and 
as  Dr  Hyde  informs  us,  it  is  bonorum  et  malorum  far- 
raga  having  many  good  and  pious  things,  and  others 
very  fuperftitious  and  trifling.  See  Persees  and  Zoro- 

ASTER. 

•  ZErfITH, ln  yjlronomy,  the  vertical  point,  or  a  point 
in  the  heavens  dire£lly  over  our  heads. 

ZENO  Eleates,  an  eminent  Grecian  philofopher 
was  born  at  Elea  about  504  years  before  Chrifi.  He 
was  a  zealous  friend  of  civil  liberty,  and  is  celebrated 
for  his  courageous  and  fuccefsful  oppofltion  to  tyrants  • 
but  the  inconfiftency  of  the  ftories  related  by  different 
writers  concerning  him  in  a  great  meafure  deflroys  their 
credit.  He  chofe  to  refide  in  his  fmall  native  city  of 
Elea  rather  than  at  Athens,  becaufe  it  afforded  freer 
lcope  to  his  independent  and  generous  fpirit,  which  could 
not  eafily  fiibmit  to  the  reftraints  of  authority.  It  is  re¬ 
lated,  tnat  he  vindicated  the  warmth  with  which  he  re- 


E  N 

.  ,  —j  -e,  if  If  I  were  indifferent  to 

cenfure,  I  fliould  alfo  be  indifferent  to  praile.”  The  ' 
invention  of  the  dialectic  art  has  been  improperly  aferi- 
bed  to  Zeno  ;  but  there  can  be  no  doubt  that  this  phi¬ 
lofopher,  and  other  metaphylical  difputants  in  the  Elea- 
tic  fe£,  employed  much  ingenuity  and  fubtlety  in  exhi¬ 
biting  examples  of  mod  of  the  logical  arts,  which  were 
afterwards,  reduced  to  rule  by  Arifiotle  and  others. 

According  to  Arifiotle,  he  taught,  that  nothing  can 
be  produced  either  from  that  which  is  fimilar  or  diffimi* 
jar  ;  that  there  is  only  one  being,  God  ;  who  is  eternal, 
homogeneous,  and  fpherical,  neither  finite  nor  infinite, 
neither  quiefeent  nor  moveable ;  that  there  are  many 
worlds ;  that  there  is  in  nature  no  vacuum  ;  that  all 
bodies  are  compofed  of  four  elements,  heat  and  moifturc 
cold  and  drynefs  ;  and  that  the  body  of  man  is  from  the 
earth,  and  his  foul  an  equal  mixture  of  thefe  four  ele-^ 
ments.  He  argued  with  great  fubtlety  againft  the  pofi. 
fibility  of  motion.  If  Seneca’s  account  of  this  philofo¬ 
pher  deferves  credit.,  he  reached  the  higheft  point  of 
fcepticifm,  and  denied  the  real  exiftence  of  external  ob- 
je&s.  The  truth  is,  that  after  all  that  has  been  advanced 
by  different  writers,  it  is  impoflible  to  determine  whe¬ 
ther  Zeno  underftood  the  term  one,  metaphylically,  lo¬ 
gically,  or  phyfically  ;  or  whether  he  admitted  or  denied 
a  nature  properly  divine. 

Zeno,  the  founder  of  the  fed  of  the  Stoics,  was  born 
about  300, years  before  Chrift  at  Citium,  in  the  ifland  of 
Cyprus.  This  place  having  been  originally  peopled  by 
a  colony  of  Phoenicians,  Zeno  is  fometimes  called  a  Phce- 
nicitm.  _  His  father  was  by  profeflion  a  merchant,  but 
difcovenng  in  the  youth  a  ftrong  propenfity  towards 
learning,  he  early  devoted  him  to  philofophy.  In  his 
mercantile  capacity  he  had  frequent  occafion  to  vifit  A- 
thens,  where  he  purchafed  for  his  fon  feveral  of  the  wri¬ 
tings  of  the  moft  eminent  Socratic  philofophers.  Thefe 
he  read  with  great  avidity ;  and  when  he  was  about  30- 
years  of  age,  he  determined  to  take  a  voyage  to  a  city 
which  was  fo  celebrated  both  as  a  mart  of  trade  and  of 
fcience.  Ifitbetrue,  as  fome  writers  relate,  that  he 
brought  with  him  a  valuable  cargo  of  Phoenician  purple. 
which  was  loft  by  (hipwreck  upon  the  coaft  of  Pirteus, 
this  circumftance  will  account  for  the  facility  with  which 
he  at  firft  attached  himfelf  to  a  fed  wliofe  leading  prin¬ 
ciple  was  the  contempt  of  riches.  Upon  his  firft  arrival 
in  Athens,  going  accidentally  into  the  (hop  of  a  book- 
lellers,  he  took  up  a  volume  of  the  Commentaries  of  Xe¬ 
nophon  ;  and  after  reading  a  few  paffages,  was  fo  much 
delighted  with  thework,  and  formed  fo  high  an  idea  of~ 
the  author,  that  he  alked  the  bookfeller  where  lie  mivht 
meet  with  fuch  men.  Crates  the  Cynic  philofopher  hap¬ 
pening  at  that  inftant  to  be  pafling  by,  the  bookfeller 
pointed  to  him,  and  faid,  “  Follow  that  man.”  Zeno 
attended  upon  the  inftrudions  of  Crates,  and  was  fo  well 
pleafed  with  his  dodrine  that  he  became  one  of  his  dif- 
ciples.  Put  though  he  admired  the  general  principles 
ot  the  Cynic  fchool,  he  could  not  eafily  reconcile  him- 
elt  to  their  peculiar  manners.  Befides,  his  inquifitive 
tuin  of  mind  would  not  allow  him  to  adopt  that  indiffer- 
ence  to  every  fcientific  inquiry  which  was  one  of  the 
charadenftic  diftmdions  of  the  fed.  He  therefore  at- 
tended  upon  other  mafters,  who  profeffed  to  inftrud  their 
dilciplesin  the  nature  and  caufes  of  things.  When  Crates, 
diipleafed  at  his  following  other  philofophers,  attempted 
to.  drag  him  by  force  out  of  the  fchool  of  Stilpo,  Zeno 
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faid  to  Kim,  “  You  may  rEze  my  body,  but  Stilpo  has 
laid  hold  of  my  mind.”  After  continuing  to  attend 
upon  the  le6lures  of  Stilpo  feveral  years,  he  palled  over 
to  other  fchools,  particularly  to  thofe  of  Xenocrates  and 
Diodorus  Cronus.  By  the  latter  he  was  inftru&ed  in 
(dialectics.  He  was  fo  much  delighted  with  this  branch 
of  ftudy,  that  he  prefented  to  his  mailer  a  large  pecuni¬ 
ary  gratuity,  in  return  for  his  free  communication  of 
fome  of  his  ingenious  fubtleties.  At  lalt,  after  attending 
aknoft  every  other  mailer,  he  offered  himfelf  as  a  difei- 
pie  of  Polemo.  This  philofopher  appears  to  have  been 
aware,  that  Zeno’s  intention  in  thus  removing  from  one 
fchool  to  another,  was  to  colleCt  materials  from  various 
quarters  for  a  new  fyllem  of  his  own  *,  for,  when  he  came 
into  Polemo’s  fchool,  he  faid  to  him,  “  I  am  no  (Iran- 
ger,  Zeno,  to  your  Phoenician  arts  j  I  perceive  that  your 
defign  is  to  creep  llyly  into  my  garden,  and  Heal  away 
my  fruit.”  Polemo  was  not  millaken  in  his  opinion. 
Having  made  himfelf  mailer  of  the  tenets  of  others,  Zeno 
determined  to  become  the  founder  of  a  new  fed.  The 
place  which  he  made  choice  of  for  his  fchool  was  a  pu¬ 
blic  portico,  adorned  with  the  pictures  of  Polygnotus,  and 
other  eminent  painters.  It  was  the  moll  famous  portico 
in  Athens,  and  called,  by  way  of  eminence,  “  the 

Porch.”  It  was  from  this  circumllance  that  the  fol¬ 
lowers  of  Zeno  were  called  Stoics. 

In  his  perfon  Zeno  was  tall  and  llender  ;  his  afpeCl  was 
fevere,  and  his  brow  contraded.  His  conllitution  was 
feeble,  but  he  preferved  his  health  by  great  abftemiouf- 
nefs.  The  fupplies  of  his  table  confided  of  figs,  bread, 
and  honey  ;  notwithllanding  which,  he  was  frequently 
honoured  with  the  company  of  great  men.  In  public 
company,  to  avoid  every  appearance  of  an  alluming  tem¬ 
per,  he  commonly  tool;  the  lowell  place.  Indeed  fo 
great  was  his  modelly,  that  he  feldom  chofe  to  mingle 
with  a  crowd,  or  wilhed  for  the  company  of  more  than 
two  or  three  friends  at  once.  He  paid  more  attention  to 
neatnefs  and  decorum  in  external  appearance  than  the 
Cynic  philofophers.  In  his  drefs  indeed  he  was  plain, 
and  in  all  his  expences  frugal  \  but  this  is  not  to  be  im¬ 
puted  to  avarice,  but  a  contempt  of  external  magnifi¬ 
cence.  He  Ihowed  as  much  refpeCl  to  the  poor  as  to 
the  rich  5  and  converfed  freely  with  perfons  of  the  mean- 
ell  occupations.  He  had  only  one  fervant,  or,  according 
to  Seneca,  none. 

Zeno  lived  to  the  extreme  age  of  98  *,  and  at  lafl,  in 
confequence  of  an  accident,  voluntarily  put  an  end  to 
his  life.  As  he  was  walking  out  of  his  fchool  he  fell 
down,  and  in  the  fall  broke  one  of  his  fingers  •,  upon 
which  he  was  fo  affe£ted  with  a  confcioufnefs  of  infirmi¬ 
ty,  that,  llriking  the  earth,  he  faid,  “  Why  am  I  thus 
importuned  ?  I  obey  thy  fummons  5”  and  immediately 
went  home  and  llrangled  himfelf.  He  died  in  the  firll 
year  of  the  129th  Olympiad.  The  Athenians,  at  the 
requell  of  Antigonus,  ere£led  a  monument  to  his  me¬ 
mory  in  the  Ceramicum. 

We  ought  not  to  confound  the  two  Zenos  already 
mentioned  with 

Zeno,  a  celebrated  Epicurean  philofopher,  born  at 
Sidon,  who  had  Cicero  and  Pomponius  Atticus  for 
his  difciples,  and  who  wrote  a  book  againll  the  mathe¬ 
matics,  which,  as  well  as  that  of  Poflidonius’s  refuta¬ 
tion  of  it,  is  loll  $  nor  with  feveral  other  Zenos  mention¬ 
ed  in  hillory. 

ZENOBIA,  queen  of  Palmyra.  See  Palmyra. 

4 


See  Mineralogy  Zeolite 


ZEOLITE,  a  mineral  fubllance 
Index. 

ZEPHANIAH,  a  canonical  book  of  the  Old  Tefla- 
ment.  See  Scripture,  n°  79. 

ZEPHYR,  the  WEST-Wind ,  or  that  which  blows 
from  the  cardinal  point  of  the  horizon  oppofite  to 
the  eaft. 

ZEPHYRUS,  one  of  the  Pagan  deities,  was  repre- 
fented  as  the  fon  of  Aurora,  and  the  lover  of  the  nymph 
Chloris,  according  to  the  Greeks,  or  of  Flora  according 
to  the  Romans  ;  and  as  prefiding  over  the  growth  of 
fruits  and  flowers.  He  is  deferibed  as  giving  a  refrefh- 
ing  coolnefs  to  the  air  by  his  foft  and  agreeable  breath, 
and  as  moderating  the  heat  of  fummer  by  fanning  the 
air  with  his  filken  wings.  He  is  depifrured  under  the 
form  of  a  youth,  with  a  very  tender  air,  with  wings  re- 
fembling  thofe  of  the  butterfly,  and  with  his  head  crown¬ 
ed  with  a  variety  of  flowers.  As  the  poets  of  Greece 
and  Rome  lived  in  a  warm  climate,  they  are  lavilh  in 
in  their  praife  of  this  beneficent  deity,  and  under,  his 
name  deferibe  the  pleafure  and  advantage  they  received 
from  the  wellern  bteezes. 

ZERDA.  See  Canis,  Mammalia  Index. 

ZERTA,  the  Zerte,  a  filh  caught  in  the  rivers  of 
Italy  and  fome  other  places,  of  the  figure  of  the  chub, 
and  called  by  authors  capita  anodromus ,  and  the  blike. 
It  feldom  grows  to  more  than  two  pounds  weight,  and 
at  times  lives  in  rivers,  at  times  in  the  fca  ^  and  is  efteem- 
ed  a  very  well  tailed  filli,  efpecially  a  little  before  the 
feafon  of  its  fpawning.  The  zerte  is  that  fpecies  of  cy- 
prinus  deferibed  by  Gefner  and  others  under  the  name  of 
capita  anodromus. 

ZEST,  the  woody  thick  Ikin  quartering  the  kernel 
of  a  walnut*,  preferibed  by  fome  phyficians,  when 
dried  and  taken  with  #  white  wine,  as  a  remedy  againll 
the  gravel. 

Zest  is  alfo  ufed  for  a  chip  of  orange  or  lemon  peel ; 
fuch  as  is  ufually  fqueezed  into  ale,  wine,  &c.  to  give 
it  a  flavour  5  or  the  fine  oil  wdiich  fpurts  out  of  that  peel 
on  fqueezing  it. 

ZEUGMA,  a  figure  in  Grammar ,  whereby  an  ad¬ 
jective  or  verb  which  agrees  with  a  nearer  word,  is 
alfo,  by  way  of  fupplement,  referred  to  another  more 
remote. 

ZEUS,  a  genus  of  filhes  of  the  order  of  tlioracici . 
See  Ichthyology  Index. 

ZEUXIS,  a  celebrated  painter  of  antiquity,  flourifh- 
ed  about  400  years  before  Chrifl.  He  wTas  bom  at  He- 
raclea  ;  but  as  there  have  be^n  many  cities  of  that  name, 
it  cannot  be  certainly  determined  which  of  them  had 
the  honour  of  his  birth.  Some  learned  men,  however, 
conjefture,  that  it  was  the  Heraclea  near  Crotona  in 
Italy.  He  carried  painting  to  a  much  higher  degree  of 
perfection  than  Apollodorus  had  left  it  *,  difeovered  the 
art  of  properly  difpofing  of  lights  and  (hades,  and  par¬ 
ticularly  excelled  in  colouring.  He  amaffed  immenfe 
riches  { and  then  refolved  to  fell  no  more  of  his  piaures, 
but  gave  them  away  5  faying  very  frankly,  “  That  he 
could  not  fet  a  price  on  them  equal  to  their  value.” 
Before  this  time  he  made  people  pay  for  feeing  them  ; 
and  nobody  was  admitted  to  fee  his  Helena  without  rea¬ 
dy  money,  which  occafioned  the  wags  calling  his  piaure 
Helen  the  Courtezan.  It  is  not  known  whether  this 
Helen  of  Zeuxis  was  the  fame  with  that  which  was  at 
Rome  in  Pliny’s  time,  or  that  which  he  painted  for  the 
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Zeuxis  inhabitants  of  Crotona  to  be  hung  up  in  the  temple  of 
M  Juno  :  this  lad  he  painted  from  five  beautiful  girls  of 
^water*"  ^hat  copying  from  each  her  greateft  excellencies. 

r  .  Pliny  obferves,  that  this  admirable  painter,  difputing  for' 
the  prize  of  painting  with  Parrhafius,  painted  fome 
grapes  fo  naturally,  that  the  birds  dew  down  to  peck 
them.  Parrhafius,  on  the  other  hand,  painted  a  curtain 
fo  very  artfully,  that  Zeuxis,  miftaking  it  for  a  real  one 
that  hid  his  rival’s  work,  ordered  the  curtain  to  be 
drawn  afide,  to  (how  what  Parrhafius  had  done ;  but 
having  found  his  miftake,  he  ingenioufly  confeffed  him- 
felf  vanquifhed,  fince  he  had  only  impofed  upon  birds, 
while  Parrhafius  had  deceived  even  a  mailer  of  the  art. 
Another  time  he  painted  a  boy  loaded  with  grapes  ; 
when  the  birds  alfo  flew  to  this  pi&ure,  at  which  he  was 
vexed  ;  and  confefied,  that  this  work  was  not  fufficiently 
fmhhed,  fince  had  he  painted  the  boy  as  perfe&ly  as  the 
grapes,  the  birds  would  have  been  afraid  of  him.  Ar- 
chelaus,  king  of  Macedon,  made  ufe  of  Zeuxis’s  pencil 
for  the  embellifhment  of  his  palace.  One  of  this  pain¬ 
ter’s  fineft  pieces  was  a  Hercules  ftrangling  fome  fer- 
pents  in  his  cradle,  in  the  prefence  of  his  affrighted  mo¬ 
ther  :  but  he  himfelf  chiefly  efteemed  his  Athleta,  or 
Champion,  under  which  he  placed  a  Greek  verfe  that 
afterwards  became  very  famous,  and  in  which  he  fays, 
“  That  it  was  eafier  to  criticife  than  to  imitate  the  pic¬ 
ture.”  He  made  a  prefent  of  his  Alcmena  to  the  A- 
grigentines.  Zeuxis  did  not  value  himfelf  on  fpeedily 
finifhing  his  pictures  ;  but  knowing  that  Agatharchus 
gloried  in  his  being  able  to  paint  with  eafe  and  in  a  lit¬ 
tle  time,  he  faid,  “  That  for  his  part  he,  on  the  con¬ 
trary,  gloried  in  his  flownefs  ;  and,  if  he  was  long  in 
painting,  it  was  becaufe  he  painted  for  eternity.”  Ver- 
rius  Flaccus  fays,  that  Zeuxis  having  painted  an  old  wo¬ 
man,  he  laughed  fo  very  heartily  at  the  fight  of  this  pic¬ 
ture,  that  he  died  :  but  as  no  other  of  the  ancients  has 
mentioned  this  particular,  there  is  the  greateft  reafon  to 
believe  it  fabulous.  Carlo  Dati  has  compofed  in  Ita¬ 
lian  the  Life  of  Zeuxis,  with  thofe  of  Parrhafius,  Apel¬ 
les,  arid  Protogenes.  This  work  was  printed  at  Florence 
in  1667. 

ZICLAG,  or  ZiKLAG,  in  Ancient  Geography ,  a 
town  of  the  tribe  of  Simeon,  on  the  borders  of  the 
Philiftines  (Jofhua  xv.  and  xix.),  but  in  the  hands 
of  the  Philiftines  till  David’s  time  (1  Sam.  xxvii.  and 
xxx.) 

ZIMENT-water,  Copper-water,  the  name  by 
which  fome  have  called  water  found  in  places  where 
there  are  copper-mines,  which  is  impregnated  with  par¬ 
ticles  of  that  metal. 

The  moft  famous  fpring  of  this  kind  is  about  a  mile 
diftant  from  Newfohl  in  Hungary,  in  the  great  copper- 
mine  called  by  the  Germans  herrngrundt .  7'he  water 
in  this  mine  is  found  at  different  depths,  and  is  received 
into  bafons,  for  the  purpofe  of  feparating  the  copper 
from  it  :  in  fome  of  thefe  it  is  much  more  fated  with 
this  metal  than  in  others,  and  will  make  the  fuppofed 
change  of  iron  into  that  metal  much  fooner.  The  moft 
•  common  pieces  of  iron  ufedin  the  experiments  are  horfe- 
fhoes,  nails,  and  the  like  ;  and  they  are  found  very  lit¬ 
tle  altered  in  ftiape,  after  the  operation,  except  that 
their  furfaces  are  more  raifed.  The  water  appears 
greenifti  in  the  bafon,  where  it  (lands  •,  but  if  a  glafs  of 
it  be  taken  up,  it  looks  clear  as  cryftal  :  it  has  no  fmell, 
but  a  ftrong  vitriolic  aftringent  tafte,  infomuch  that 
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the  lips  and  tongue  are  bliftered  and  fcorched  upon  Zimer to¬ 
talling  it.  watcr 

ZIN,  in  Ancient  Geography ,  a  wildernefs  encompaf-  Zi^c 
fing  Idumea,  at  leait  on  the  fouth  and  weft,  as  far  as  „  "y  "*.  » 
Paleftine  or  Canaan  ;  but  according  to  Wells,  on  the 
eaft  of  Edom,  to  the  north  of  Ezion-gaber. 

ZINC,  a  metallic  fubftance,  formerly  confidered  as 
one  of  the  brittle  metals;  or,  according  to  the  ditlin<ftion 
of  the  older  chemifts,  a  femi-metal  or  an  imperfect  me¬ 
tal,  becaufe  it  was  found  to  be  defiitute  of  fopie  of  the7 
properties  of  other  metals  which  were  confidered  as  per- 
fedl.  For  an  account  of  the  properties  and  combina¬ 
tions  of  zinc,  as  they  were  then  known,  fee  Chemi¬ 
stry  Index  ;  and  for  the  hiftory  of  its  ores,  fee  Mine¬ 
ralogy  Index  i 

But  in  the  progrefs  of  chemical  difeovery  it  has  been 
found  that  zinc  is  not  a  lefs  perfeCl  metal  than  others; 
for  in  theyear’1805,  ^  was  announced  that  a  patent 
was  granted  to  Meffrs  Hobfon  and  Sylvefter  of  Shef¬ 
field  for  a  method  of  manufacturing  zinc.  From  their 
difeovery  it  appears,  that  zinc  railed  to  a  temperature  of 
between  2io°  and  300°  of  Fahrenheit,  is  not  only  very 
malleable,  but  may  be  paffed  through  rollers,  or  drawn 
into  wire.  After  the  metal  has  been  treated  in  this 
manner,  it  does  not  return  to  its  former  brittlenefs,  but 
continues  foft,  flexible,  and  extend ble,  and  may  be  ap¬ 
plied  to  many  ufes  for  which  this  metal  was  before 
thought  unfit  *•  *  Pfjil. 

We  muft,  however,  notice,  that  a  prior  claim  to  the  dif-  XX11£* 
covery  of  rendering  zinc  duClile  and  malleable,  has  been93* 
made  by  Mr  Lowry,  in  favour  of  a  Mr  SheffieldofSomerf- 
town.  Twenty  years  before  the  time  of  Meffrs  Hobfon 
and  Sylvefter’s  patent  being  announced,  Mr  Sheffield,  in 
making  an  affay  of  fome  blende,  was  impatient  to  exa¬ 
mine  the  metal,  ftruck  an  ingot  for  the  purpofe  of  break¬ 
ing  it  while  it  was  yet  hot,  but  was  much  furprifed  to 
find  that  inftead  of  being  briule,  and  breaking  with  the 
ufual  fraCture  of  zinc,  it  was  extremely  tough,  and 
when  he  fucceeded  in  breaking  it,  after  many  bendings 
backward  and  forward,  it  exhibited  a  fteel-grained 
fibrous  texture.  At  firft  he  doubted  of  the  metal  be¬ 
ing  zinc,  but  he  repeated  the  experiment  on  what  he 
knew  to  be  pure  metal,  and  obtained  the  fame  refult ; 
and  from  this  he  concluded  that  zinc  at  a  certain  tem¬ 
perature  is  equally  malleable  and  duCtile  with  other 
metals.  This  he  found  to  be  the  cafe  by  drawing  it 
into  wire,  and  laminating  it  between  rollers,  by  which 
he  produced  plates  not  exceeding  the  of  an  inch, 
and  poffefling  the  llrength  and  tenacity  of  filver  f .  f  Phil* 

Since  sthe  time  that  our  article  Chemistry  -was  print-  Mag.  xxiii, 
cd,  the  decompofition  of  potafh,  foda,  the  alkaline  earths/282* 
and  fome  other  bodies  which  were  formerly  confidered 
as  fimple,  or  were  only  conje&ured  from  analogy  to 
be  compound,  has  been  effefted  by  Mr  Davy ;  and  as 
we  were  difpofed  to  entertain  hopes  that  fomething 
new  might  be  added  to  the  unexpected  and  brilliant 
difeoveries  of  that  celebrated  chemift,  we  have  deferred 
till  near  the  clofe  of  our  work,  giving  any  account  of 
them.  This  is  the  reafon  that  the  fa6l  was  merely  an¬ 
nounced  under  the  words  Potash  and  Soda,  and  a  re¬ 
ference  made  to  Galvanic  TROUGH ,  under  which  it  was 
intended  to  give  a  fliort  defeription  of  the  apparatus 
employed  in  the  experiments  which  led  to  the  difeoveries 
alluded  to.  For  the  fame  reafon  we  were  induced  to 
make  a  farther  reference  to  this  place,  becaufe  zinc  is 
5  G  one 
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one  of  the  metallic  fubffances  ufually  employed  in  the  fquare  inches 
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conffruClion  of  galvanic  apparatus.  We  (hall  therefore 
here  employ  a  few  pages,  iff,  In  a  description  of  the 
improvements  which  have  been  made  in  the  conffruClion 
of  galvanic  apparatus ;  and,  2d,  We  (hall  lay  before  our 
readers  a  view  of  the  difcoveries  in  galvanic  eleClricity 
lince  the  treatifes  on  Chemistry  and  Galvanism  in 
this  work  were  printed. 

Galvanic  Apparatus . — A  very  confiderable  improve¬ 
ment  has  been  made  on  the  conffruClion  of  galvanic 
batteries,  by  which  they  are  rendered,  not  only  more 
convenient  and  manageable,  but  far  more  powerful. 
Under  the  article  Galvanism,  we  have  defcribed  par¬ 
ticularly  the  conffruClion  of  the  galvanic  trough,  and 
we  have  noticed  that  the  Soldering  of  the  plates  of  zinc 
and  copper  employed  for  this  pur  pole  was  attended  w’ith 
confideiable  difficulty.  In  the  new  method  of  con¬ 
ffruClion  the  plates  are  not  foldered  together,  but  are 
merely  connected  by  means  of  a  metallic  arc.  In  this 
"way  each  pair  of  plates  can  be  removed  from  the  trough 
at  pleafure,  for  the  purpofe  of  examining  and  cleaning 
them.  The  newT  apparatus  is  conffruCled  precilely  on 
the  fame  principle  as  the  couronne  de  Tqffes ,  propofed 
by  Volta,  and  defcribed  at  p.  333  of  Galvanism. 
The  trough  employed  in  this  apparatus  is  prepared  in 
the  fame  way  as  when  the  plates  of  zinc  and  copper 
foldered  together  were  fixed  in  it  by  means  of  cement j 
but  in  place  of  the  metallic  plates,  plates  of  glafs,  or 
fome  other  non-conduCling  fubftance,  are  introduced 
and  Toured  by  cement,  fo  that  there  fhall  be  no  com¬ 
munication  between  the  different  cells  into  which  the 
liquid  is  introduced.  The  plates  of  zinc  and  copper 
conneCled  by  means  of  the  metallic  arc,  at  the  diflance 
of  about  half  an  inch,  are  placed  in  different  cells,  ha¬ 
ving  a  plate  of  glafs  between  each  pair  of  plates.  Each 
cell  then  contains  a  plate  of  each  of  the  metals,  which 
are  unconneCled,  excepting  through  the  medium  of  the 
liquid  which  is  to  be  the  conductor  of  the  eleClricity. 
It  is  fcarcely  neccflary  to  mention,  that  the  proper 
order  of  arrangement  fhall  be  obferved,  fo  that  through¬ 
out  the  whole  trough  or  battery  there  (hall  be  a  feries 
of  zinc,  copper,  and  liquid. 

Befide  the  conveniency  and  Simplicity  of  this  mode  of 
conffruCting  galvanic  troughs,  it  pofleffes  this  farther 
advantage  of  being  more  powerful,  becaufe  inffead  of 
one  furface  of  the  plates,  as  in  the  former  conffruClion 
of  this  apparatus,  both  furfaces  are  expofed  to  the  a&ion 
of  eleClricity,  and  therefore  the  power  is  greatly  in- 
rreafed.  A  farther  improvement,  it  is  faid,  has  been 
made  in  conffruCling  batteries  of  this  kind,  which  con- 
fids  in  employing  troughs  of  Wedgwood’s  wTare,  with 
partitions  of  the  fame  material,  inffead  of  wooden  troughs 
with  partitions  of  glafs.  This  improvement  was  firfl 
fuggeffed  by  Dr  Babington. 

The  following  is  the  account  of  the  conffruClion  of 
galvanic  apparatus,  with  the  view  of  afeertaining  in 
what  wray  the  greateft  effeCl  might  be  produced,  with 
the  leaff  w'affe  of  pow’er  and  expence.  The  experi¬ 
ments  which  we  are  now  to  mention  were  made  by  Mr 
Children  *.  For  this  purpofe  a  battery  was  conff ruCl- 
jSo^p.  32. ec^  on  the  new  method,  with  plates  of  copper  and  zinc, 
connected  by  leaden  (traps,  foldered  on  the  top  of  each 
pair  of  plates.  Twenty  pairs  of  plates  were  employed, 
and  each  plate  was  four  feet  high  by  two  feet  wide. 
The  whole  extent  of  furface  eeepofed  amounted  to  92,160 


*  nn 

Tranf- 


the  trough  was  made  of  wood,  with 
wooden  partitions,  covered  with  cement,  to  refill  the  1 
aClion  of  the  acid  employed.  The  battery  wTa$  charged 
with  a  mixture  of  three  parts  of  fuming  nitrous,  and 
one  of  fulphuric  acid,  diluted  with  thirty  of  water ,  the 
quantity  employed  was  120  gallons.  With  this  appa¬ 
ratus  the  following  experiments  were  made. 

Exper.  1.  Eighteen  inches  of  platina  wire,  of  one- 
thirtieth  of  an  inch  diameter  were  completely  fufed  in 
about  twenty  feconds.  Exper .  2.  Three  feet  of  the 
fame  wire  were  heated  to  a  bright  red,  vifible  by  Strong 
day-light.  Exper .  3.  Four  ieet  of  the  fame  wire  were 
rendered  very  hot,  but  not  perceptibly  red  by  day-light. 
Exper.  4.  Charcoal  burnt  with  intenfe  brilliancy. 
Exper .  5.  Ten  inches  of  iron-wire  of  T^th  of  an  inch 
diameter,  were  barely  fufed  ;  three  feet  of  the  fame 
wire  w?ere  not  ignited.  Exper.  6.  No  effect  was  pro¬ 
duced  on  imperfeCl  conductors..  Exper.  7.  The  gold- 
leaves  of  the  eleClrometer  wrere  not  affeCted.  Exper .  8. 
When  the  cuticle  was  dry,  no  (hcck  was  given  by  the 
battery,  and  it  was  fcarcely  perceptible  wffien  the  (km 
wras  wet. 

To  contraff  the  effeCls  of  this  apparatus  with  another 
differing  in  the  (ize  and  number  of  plates,  the  author 
employed  200  pairs  of  plates,  each  about  two  inches 
fquare,  placed  in  half  pint  pots  of  common  queen’s  ware. 
The  fame  liquid  was  employed,  with  the  addition  of  a 
frefh  portion  of  fulphuric  acid,  in  the  proportion  of 
about  a  quarter  of  a  pint  to  a  gallon.  The  experiments 
with  this  apparatus  gave  the  following  refults. 

.  Exper.  1.  Potafh  and  barytes  wrere  readily  decompof- 
ed.  Exper.  2.  The  metallization  of  ammonia  was  pro¬ 
duced  with  great  facility.  Exper .  3.  Charcoal  was 

vividly  ignited.  Exper.  4.  The  gold  leaves  of  the 
ele&rometer  diverged  confiderably.  Exper.  5.  After 
the  battery  was  in  aClion  three  hours,  it  gave  a  vivid 
fpark ;  at  the  end  of  24  hours  it  metallized  ammonia  ; 
at  the  end  of  41  hours  it  was  nearly  exhauffed.  From 
the  refults  of  thefe  experiments,  Mr  Children  con- 
cludeSj  that  the  theory  of  the  mode  of  aClion  of  the 
voltaic  battery  propofed  by  Mr  Davy  is  confirmed, 
namely,  that  the  intenfity  increafes  with  the  number, 
and  the  quantity  with  the  extent  cf  the  feiies.  This 
is  proved  by  the  effeCls  produced  on  the  platina  and 
iron  wires,  in  the  iff  and  5th  experiments  with  the 
large  battery,  as  w’ell  as  by  the  experiments  on  im¬ 
perfeCl  conductors  in  the  fmall  apparatus  ;  for  as  the 
platina  wire  is  a  perftCl  conduClor,  and  not  liable  to 
oxidation,  it  allows  the  electricities  to  be  freely,  trans¬ 
mitted,  and  from  the  immenfe  quantity  given  out  from 
a  furface  of  fuch  extent,  they  evolve,  on  their  mutual 
annihilation,  heat  fufficient  to  raife  the  temperature  of 
the  platina  to  the  point  of  fufion.  But  a  very  fmall 
portion  of  the  eleClricity  paffes  through  the  iron  w?ire, 
in  confequence  of  its  eafy  oxidation,  and  the  thin  coat  of 
oxide  formed  oA  its  furface.  This  arifes  from  the 
low  ffate  of  the  intenfity  of  the  eleClricity,  as  appears  ai- 
fo  from  its  want  of  power  on  the  gold  leaves  of  the  e- 
leClrometer.  From  thefame  deficient  intenfity,  the  decom- 
pofition  of  barytes  could  not  be  effeCled  by  the  large 
battery,  and  the  fame  battery  exhibited  a  very  w^eak 
aCtion  on  imperfeCl  conduClors  \  but  the  fmall  battery 
exerted  great  power  on  that  clafs  of  bodies,  and  decom- 
pofed  them  readily,  although  its  furface  wTas  30  times 
jefs  than  the  furface  of  the  great  battery  •  but  the  num¬ 
ber 
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Zinc.  ber  of  plates  was  nearly  ten  times  greater.  Another 
■’  circumftance,  of  confiderable  importance  in  condu&ing 
experiments  by  means  of  the  galvanic  battery,  is  here 
noticed  by  the  author ;  that  the  long  continued  a6Hon 
of  the  fmall  battery  was  owing  to  the  large  capacity  of 
the  cells  containing  a  proportional  quantity  of  liquor. 
And  befide  this  advantage  he  adds,  that  with  very  large 
combinations,  a  certain  diftance  between  each  pair  of 
plates  is  abfolutely  neceffary  to  prevent  l'pontaneous  dif- 
charges,  which  arc  accompanied  with  vivid  flafhes  of 
elecftric  light.  This  happened  to  the  author  with  a  bat¬ 
tery  of  1 250  four-inch  plates,  conftrufted  according  to 
the  new  method. 

From  the  experiments  and  obfervations,  fome  of 
which  we  have  detailed,  and  for  others  we  refer  to  the 
paper  itfelf,  the  author  concludes  with  the  following 
remarks :  u  The  abfolute  effe£t  of  a  voltaic  apparatus 
feems  to  be  in  the  compound  ratio  of  the  number  and 
ft ze  of  the  plates.  The  intenfity  of  the  ele&ricily  being 
as  the  former,  the  quantity  given  out  as  the  latter,  con- 
fequently  regard  mult  be  had,  in  its  conftru£lion,  to  the 
purpofes  for  wThich  it  is  dcfigned.  For  experiments  on 
imperfect  condu&ors,  very  large  plates  are  to  be  prefer¬ 
red,  a  fmall  number  of  wftfich  will  probably  be  fufftcient; 
but  where  the  refinance  of  imperfect  conductors  is  to  be 
overcome,  the  combination  mult  be  great,  but  the  ftze 
of  the  plates  may  be  fmall  :  but  if  quantity  and  intenfi- 
ty  be  both  required,  then  a  large  number  oflarge  plates 
will  be  neceffary.  For  general  purpofes,  four  inches 
*  Ibid.  37.  fquare  will  be  found  to  be  the  moft  convenient  ftze 

Difcoveries  in  Gahanifm . — At  the  clofe  of  the  article 
Galvanism,  rve  noticed  fome  experiments  which  were 
made  about  the  beginning  of  the  year  1805,  which 
feemed  to  lead  to  the  conclufion,  that  muriatic  acid  and 
foda  were  formed  by  means  of  galvanic  electricity.  In 
experiments  on  the  decompofttion  of  water,  which  was 
fuppofed  to  be  in  a  date  of  the  utmoft  purity,  the  ap¬ 
pearance  of  muriatic  acid  and  foda  wras  adduced  in  fup- 
port  of  this  opinion.  The  accuracy  of  this  conclufion, 
which  feemed  to  be  at  variance  with  known  fafts,  ex¬ 
cited  doubt,  and  probably  led  to  the  inveftigation  which 
was  undertaken  by  Mr  Davy,  and  carried  on  with  great 
ingenuity  and  addrefs  by  the  fame  philofopher,  till  it 
terminated  in  the  brilliant  difcoveries,  an  account  of 
which  we  are  now  to  detail.  Mr  Davy’s  refearches  in 
galvanifm,  an  account  of  which  he  laid  before  the  Royal  • 
Society  in  a  memoir  entitled,  On  fome  Chemical  Agen¬ 
cies  of  Ele&ricity ,  may  be  confidered  as  the  firft  ftep  in 
this  train  of  inveftigation. 

With  the  view  of  difproving  the  accuracy  of  the  ex¬ 
periments  in  which  the  generation  of  acids  and  alkalies 
m. xx vi  11  WaS  fnPP°fed  t0  have  keen  effected  by  means  of  galvan- 
Fig.  1.  Mr  Davy  employed  agate  cups,  (fig.  1.),  of  a  cy¬ 

lindrical  form,  and  containing  about  one-fourth  of  a 
cubic  inch  each.  ‘The  cups  were  boiled  for  fome  hours 
in  diftilled  water,  and  a  piece  of  white  tranfparent  ami¬ 
anthus,  which  had  been  treated  in  the  fame  way,  was 
made  to  connect  them.  They  were  then  filled  with 
diftilled  water,  and  expofed  by  means  of  two  platina 
wires,  to  a  current  of  electricity,  from  150  pairs  of 
plates  of  copper  and  zinc,  four  inches  fquare.  The 
liquid  employed  was  a  folution  of  alum.  The  aCtion 
continued  48  hours,  and  the  procefs  was  then  examined. 
Paper  tinged  with  litmus  introduced  into  the  tube  con¬ 
taining  the  pofitive  wire,  was  reddened  }  paper  coloured 


by  turmeric  placed  in  the  other  tube,  had  its  colour  Zinc, 
deepened  \  the  acid  matter  produced  a  flight  turbidity 
in  a  folution  of  nitrate  of  filver  \  the  fluid  from  the 
negative  tube  retained  the  property  of  affeCting  the  tur¬ 
meric  after  being  boiled,  and  indeed  became  more  vi¬ 
vid  as  the  quantity  was  diminifned  by  evaporation. 
Carbonate  of  ammonia  was  added,  and  the  whole  being 
dried,  and  expofed  to  a  ftrong  heat,  a  minute  quantity 
of  white  matter  remained,  which  had  all  the  properties 
of  carbonate  of  foda. 

The  fame  experiment  was  repeated  with  glafs  tubes,, 
and  the  refult  was,  that  the  quantity  of  alkali  obtained 
was  20  times  greater,  but  no  traces  of  muriatic  acid 
could  be  perceived.  Mr  Davy  fufpeCting  that  the  agate 
might  contain  a  minute  portion  of  faline  matter,  repeat¬ 
ed  the  experiment  four  times.  The  quantity  of  alka¬ 
line  matter  diminifhed  in  every  operation,  and  in  the 
laft  procefs,  although  the  battery  had  been  kept  in 
great  activity  for  three  days,  the  fluid  pofiefTed  in  a 
flight  degree  only  the  power  of  aCting  on  paper  tinged 
with  turmeric  \  but  its  alkaline  property  was  very  fen- 
fible  to  litmus  paper  flightly  reddened.  The  acid  mat¬ 
ter  in  the  other  tube  was  abundant  j  it  had  a  four  tafte, 
and  produced  no  effeCt  on  folution  of  muriate  of  barytes, 
but  left  a  black  ftain  from  a  drop  on  a  polifhed  plate  of 
filver.  Thus  it  appeared  to  be  extremely  diluted  ni¬ 
trous  acid. 

For  the  purpofe  of  making  the  experiment  with 
greater  accuracy,  two  hollow  cones  of  pure  gold  (fig.  2.)  Fig.  2* 
were  employed,  each  containing  about  25  grains  of 
water.  They  were  filled  with  diftilled  water,  connect¬ 
ed  by  moiftened  amianthus,  as  before,  and  expofed  to 
the  action  of  a  battery  of  100  pairs  of  plates  of  fix  inches 
fquare.  The  liquid  ufed  was  a  folution  of  alum,  and 
diluted  fulphuric  acid.  In  ten  minutes  the  water  in  the 
negative  tube  changed  litmus  paper  to  a  flight  blue, 
and  the  water  in  the  pofitive  tube  produced  a  red  tint. 

The  procefs  having  continued  for  14  hours,  the  acid 
was  found  to  increafe  in  quantity  during  the  whole 
time,  but  the  alkaline  fluid  in  the  other  tube  did  not 
affeCt  the  tefts  more,  than  in  the  firft  trial.  The  acid 
feemed  to  be  the  pure  nitrous,  with  an  excefs  of  nitrous 
gas.  The  experiment  was  repeated,  and  the  procefs 
carried  on  for  three  days,  and  fimilar  refults  were  ob¬ 
tained.  From  thefe  experiments  it  was  concluded,  that 
the  diftilled  water  contained  a  minute  portion  of  faline 
matter,  but  fo  minute  indeed,  that  it  was  infenfible  to 
the  moft  delicate  chemical  tefts.  7'his  appeared  to  be 
the  cafe  by  evaporating  a  quantity  of  the  diftilled  water 
that  was  ufed,  very  (lowly,  at  a  heat  below  140°  Fah¬ 
renheit,  in  a  filver  (till.  A  quantity  of  folid  matter 
equal  to  feven-tenths  of  a  grain,  of  a  faline  but  metallic 
tafte,  was  obtained.  It  feemed  to  be  a  mixture  of  ni¬ 
trate  of  foda  and  nitrate  of  lead.  Mr  Davy  then  em¬ 
ployed  fome  of  the  water  collected  in  the  fecond  pro¬ 
cefs  of  flow  diftillation,  in  another  experiment  with  the 
gold  tubes  and  connecting  amianthus.  At  the  end  of 
two  hours  the  water  in  the  negative  tube  had  no  effeCt 
on  turmeric  paper ;  litmus,  it  could  juft  be  perceived, 
was  changed  *,  but  by  heating  the  water  ftrongly  for 
two  or  three  minutes,  it  was  deprived  even  of  this  power, 
and  from  this  he  fuppofes  that  it  was  owing  to  a  fmall 
quantity  of  ammonia.  A  fimilar  experiment  was  made 
with  a  portion  of  the  fame  water  in  the  agate  tubes,  and 
precifely  the  fame  refults  were  obtained.  From  thefe 
5  G  2  experiments 
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experiments  Mr  Davy  fairly  concludes,  that  the  fixed 
alkali  is  not  generated  during  the  procefs,  but  merely 
evolved,  either  from  the  folid  materials  employed,  or 
from  faline  matter  in  the  water. 

Many  experiments  were  made  in  veffels  compofed  of 
different  fubftances,  with  the  water  procured  by  flow 
diilillation  \  and  in  almoft  every  inftance  fome  fixed  al¬ 
kali  appeared.  When  tubes  of  wax  were  employed, 
the  alkaline  matter  was  a  mixture  of  foda  and  potafh, 
and  the  acid  matter,  a  mixture  of  fulphuric,  muriatic, 
and  nitric  acids.  A  tube  of  refin  afforded  alkaline 
matter,  which  was  principally  potafh.  A  cube  of  Car¬ 
rara  marble  of  about  an  inch,  having  an  aperture  in  its 
centre,  was  placed  in  a  platina  crucible,  which  was 
filled  as  high  as  the  upper  furface  of  the  cube,  with  the 
purified  water.  The  aperture  was  filled  with  the  fame 
liquid,  and  the  crucible  was  pofitively  eleClrified  by  a 
powerful  battery,  and  the  negatively  eleClrified  wire  in¬ 
troduced  into  the  aperture.  Fixed  alkali  and  lime  were 
obtained  in  this  experiment  \  the  quantity  of  alkali  di- 
minifhing  as  the  experiment  was  repeated,  and  after  1 1 
proceffes,  each  continued  for  two  or  three  hours,  difap- 
peared  altogether.  The  quantity  of  lime-water  obtain¬ 
ed  was  uniform. 

When  500  grains  of  this  marble  were  analyzed,  they 
afforded  about  three-fourths  of  a  grain  of  fixed  faline 
matter,  having  foda  for  its  bafe.  SufpeCling  that 
the  Carrara  marble  might  have  been  recently  expofed 
to  fea  water,  Mr  Davy  fubjeCted  to  a  fimilar  experi¬ 
ment,  a  piece  of  granular  marble  from  the  mountains  of 
X'onnegal,  and  by  means  of  negative  ele&ricity  he  ob¬ 
tained  fixed  alkali.  Argillaceous  fchiftus  from  Corn¬ 
wall  gave  the  fame  refult,  and  ferpentine  and  gray 
wacken  both  afforded  foda. 

In  other  experiments  Mr  Davy  fubjeCted  other  bo¬ 
dies  to  the  a&ion  of  the  fame  power,  with  the  view  of 
effe&ing  a  decompofition.  Thus,  two  cups  of  compaCl 
fulphate  of  lime,  each  containing  about  14  grain 
meafures  of  water,  were  conne£led  by  fibrous  fulphate 
of  lime  moifiened  with  pure  water.  The  cups  were 
filled  with  the  fame  fluid,  and  they  were  introduced  into 
the  circuit  of  a  galvanic  battery  with  100  pairs  of  plates 
of  fix  inches.  In  five  minutes  the  water  in  the  pofitive 
cup  became  acid,  while  that  in  the  oppofite  cup  tinged 
turmeric.  An  hour  after,  a  faturated  folution  of  lime 
was  formed  in  the  negative  cup,  and  the  other  contain¬ 
ed  3  folution  of  fulphuric  acid  of  moderate  ftrength. 

Two  cubical  pieces  of  cryftallized  fulphate  of  ftron- 
tites,  of  about  an  inch,  with  a  hole  drilled  in  each,  ca¬ 
pable  of  receiving  eight  grains  of  water,  were  plunged 
in  pure  water,  in  a  platina  crucible,  and  the  level  of 
the  fluid  w’as  kept  a  few  lines  below*  the  furface  of  the 
cubes.  The  holes  in  the  earthy  mineral  were  filled 
with  pure  water,  and  two  platina  wires  were  introdu¬ 
ced  into  them.  At  the  end  of  thirty  hours  the  fluid  in 
the  cavity  of  the  negative  fide  precipitated  folution  of 
fulphate  of  potafh,  and  fulphuric  acid  appeared  in  the 
other. 

Two  pieces  of  fluate  of  lime,  having  each  a  cavity, 
and  connected  by  moift  afhefius,  were  fubje&ed  to  a 
fimilar  experiment.  The  decompofition  was  flow  5  but 
in  twTo  days  a  folution  of  lime  appeared  in  the  one  tube, 
and  an  acid  in  the  other,  which  precipitated  acetate  of 
lead,  and  left  a  fpot  upon  the  glafs,  from  which  it  was 
evaporated,  fo  that  it  muff  have  been  fluoric  acid# 


CompaCf  zeolite  being  prepared  in  the  fame  way,  and  Zinc. 
eleClrified  in  the  fame  manner  as  the  cube  of  Carrara  ’ Y“- 

marble,  afforded  foda  and  lime.  Lepidolite,  by  fimilar 
treatment,  gave  potafh  5  and  an  alkaline  matter,  which 
feemed  to  be  a  mixture  of  foda,  potafh  and  lime,  was 
extracted  from  a  piece  of  vitreous  lava  from  Mount 
Etna. 

The  decompofition  of  faline  bodies,  winch  are  foluble 
in  water,  was  more  rapid.  A  diluted  folution  of  ful¬ 
phate  of  potalh  introduced  into  the  agate  cups  connect¬ 
ed  by  amianthus  moifiened  with  pure  water,  being  elec¬ 
trified  by  a  battery  with  50  pairs  of  plates,  produced  in 
four  hours  a  weak  folution  of  potafh  in  the  negative 
cup,  and  a  folution  of  fulphuric  acid  in  the  pofitive 
cup.  Similar  phenomena  were*  obferved  when  fulphate 
of  foda,  nitrate  of  potafh,  nitrate  of  barytes,  fulphate  of 
ammonia,  phofphate  of  foda,  fuccinate,  oxalate,  and 
benzoate  of  ammonia  and  alum,  were  employed.  The 
acids  in  a  certain  time  collected  in  the  tube  containing 
the  pofitive  wire,  and  the  alkalies  and  earths  in  the  ne¬ 
gative  tube.  Solutions  of  the  muriatic  falts,  fubjedted 
to  decompofition  by  the  fame  proceffes,  uniformly  af¬ 
forded  oxy muriatic  acid  on  the  pofitive  fide. 

Saturated  faline  folutions  were  moft  rapidly  decom- 
pofed,  but  the  fmalleft  proportion  was  alfo  acted  on. 

Thus,  if  a  piece  of  paper  tinged  with  turmeric  be 
plunged  into  pure  water,  in  a  proper  circuit,  in  contaCI 
with  the  negative  point,  the  minute  quantity  of  faline 
compound  contained  in  the  paper,  produces  inftantly  a 
brown  tint  near  its  point  of  contaCl.  Acid  appears  alfo 
from  litmus  paper  at  the  pofitive  furface. 

Experiments  were  made  with  the  view  of  afeertain- 
ing  whether  in  thefe  proceffes  the  feparation  of  the  con- 
fiituent  parts  wTas  complete,  from  the  laft  portions  of 
the  compound.  The  following  experiment  fhows  that 
this  is  the  cafe.  “  A  very  w^eak  folution  of  fulphate  of 
potafh,  containing  20  parts  of  w’ater,  and  one  part  of 
faturated  folution  at  64°,  w*as  ele&rified  in  the  two 
agate  cups,  by  the  power  of  50  pairs  of  plates  for  three 
days ;  the  connecting  amianthus  which  had  been  moift- 
ened  with  pure  wTater,  was  removed,  wafhed  with  pure 
water,  and  again  applied  twice  every  day.  By  this 
precaution  the  prefence  of  any  neutral  fait  that  might 
adhere  to  it,  and  difturb  the  refults,  wras  prevented. 

The  alkali  obtained  in  this  procefs  in  the  folution  had 
the  properties  of  pure  potafh,  and  when  it  had  been  fa¬ 
turated  with  nitric  acid,  it  gave  no  turbidnefs  by  mix¬ 
ture  with  folution  of  muriate  of  barytes  j  the  acid  mat¬ 
ter  expofed  to  a  ftrong  heat,  evaporated,  without  leaving 
any  refiduum.” 

Mr  Davy  then  made  experiments  on  the  transfer  of 
certain  of  the  confiituent  parts  of  bodies,  and  alfo  on  the 
paffage  of  acids,  alkalies,  and  other  fubfiances,  through 
various  attracting  chemical  menftrua,  by  means  of  elec¬ 
tricity,  and  in  thefe  experiments  he  obtained  many  curi¬ 
ous  and  interefting  refults  ;  but  for  an  account  of  them, 
as  well  as  of  his  obfervations  on  the  different  phenomena, 
and  on  the  mode  of  decompofition  and  tranfition,  we 
muft  refer  to  the  memoir  itfelf. 

After  the  inveftigations  in  wThich  Mr  Davy  had  been 
occupied,  and  the  fingular  and  unexpected  refults  winch 
he  obtained,  he  ventured  to  conclude,  from  the  general 
principles  on  which  the  phenomena  might  be  explained, 
that  the  new  methods  of  proceeding  would  lead  to  a 
ir4*ore  intimate  knowledge  concerning  the  true  elements 
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Zinc.-  of  bodies.  Accordingly,  in  November  1807,  he  laid 
v before  the  Royal  Society  a  moft  interefting  detail  of  an 
elaborate  feries  of  experiments  on  the  decompofition  of 
the  alkalies. 

Decompofition  of  the  All  a  lies. 

In  the  firft  attempts  that  were  made  on  the  decompo¬ 
fition  of  potafli,  Mr  Davy  employed  an  aqueous  folution, 
faturated  at  a  common  temperature.  It  was  expofed  to 
the  aClion  of  a  powerful  galvanic  battery,  compofed  of 
24  plates  of  copper  and  zinc  of  12  inches  fquare,  100 
plates  of  fix  inches,  and  1  co  plates  af  four  inches  fquare, 
charged  with  folutions  of  alum  and  nitrous  acid.  The 
aClion  was  very  intenfe  \  a  great  deal  of  heat  and  vio¬ 
lent  effervefcence  were  produced,  but  the  water  only  of 
the  folution  was  affeCled,  and  its  hydrogen  and  oxygen 
were  difengaged.  Potafli  in  the  ftate  of  igneous  fufion, 
in  a  fpoon  of  platina,  was  next  fubjeCled  to  the  aClion  of 
a  battery  of  100  plates  of  fix  inches,  highly  charged. 
The  fpoon  was  connected  with  the  pofitive  fide.  In 
this  experiment  fome  brilliant  phenomena  were  produ¬ 
ced.  The  potafli  appeared  to  be  a  good  conductor  ; 
and,  while  the  communication  was  preferved,  a  moft  in¬ 
tenfe  light  was  emitted  from  the  negative  wire,  and  a 
column  of  flame,  feemingly  owing  to  the  developement 
of  combuftible  matter,  arofe  from  the  point  of  contaCl. 
When  the  order  was  reverfed,  and  the  platina  fpoon  was 
connected  with  the  negative  fide,  a  vivid  and  conftant 
light  appeared  at  the  oppofite  point.  There  was  no  in¬ 
flammation  round  it ;  but  aeriform  globules,  which  in¬ 
flamed  in  the  atmofphere,  rofe  through  the  potafli.  The 
platina  was  confiderably  aCled  on. 

Although  potafli,  when  perfectly  dry,  be  a  non-con- 
duClor,  it  acquires  a  conducing  power  by  being  flight- 
ly  moiftened.  A  fmall  piece  of  pure  potafli  expofed  for 
a  few  feconds  to  the  atmofphere,  was  placed  on  a  dife 
of  platina  connected  with  the  negative  fide  of  a  battery 
of  250  plates  of  fix  and  four  inches,  in  a  ftate  of  intenfe 
activity.  A  platina  wire  from  the  oppofite  fide  was 
brought  in  contaCl  with  the  upper  furface  of  the  alkali. 
A  vivid  aClion  foon  took  place.  The  potafli  fufed  at 
both  points  of  ele&rifation  \  a  violent  effervefcence  ap¬ 
peared  at  the  upper  furface  ;  but  at  the  lower  or  nega¬ 
tive  furface  no  elaftic  fluid  was  emitted,  but  fmall  glo¬ 
bules  like  quickfilver  were  produced,  fome  of  which 
burnt  with  explofion  and  bright  flame  as  they  were 
formed,  and  others  remained  and  were  only  tarnifhed, 
and  finally  coverid  by  a  white  film  formed  on  their 
furfaces.  Thefe  globules  were  the  bafis  of  potafli.  The 
fame  refults  were  obtained,  when  gold  and  other  metals, 
plumbago,  or  charcoal,  were  employed  ;  and  the  effects 
were  the  fame  when  the  procefs  was  conduced  in  an  ex- 
haufted  receiver. 

Mr  Davy  alfo  obtained  the  fame  fubftance  from  pot¬ 
afli,  fufed  by  means  of  a  lamp,  and  placed  in  glafs  tubes 
confined  by  mercury,  and  furnifhed  with  hermetically 
inferted  platina  wires,  to  tranfmit  the  electricity  $  but 
the  glafs  was  rapidly  diffolved  by  the  aClion  of  the  al¬ 
kali,  fo  that  the  procefs  could  not  be  long  carried  on. 

In  thefe  experiments  on  potafli,  the  combuftible  bafe 
was  produced  from  the  negative  furface,  and  oxygen 
was  evolved  from  the  pofitive  furface.  The  fame  effeCls 
invariably  followed,  when  the  experiment  was  conduct¬ 
ed  above  mercury.  The  fame  thing  was  proved  fynthe- 
ticallv.  The  combuftible  fubftance  obtained  from  the 


potafli  had  its  metallic  luftre  deftroyed  in  the  atmo-  Zinc, 
fpliere,  and  a  white  cruft  formed  upon  it.  This  cruft 
was  found,  upon  examination,  to  be  pure  potafli  \  but 
this  was  (till  farther  confirmed  by  placing  globules  of 
the  combuftible  matter  in  tubes  containing  common  air, 
or  oxygen  gas,  confined  by  mercury.  An  abforption  of 
the  oxygen  took  place,  and  a  cruft  of  alkali  was  formed 
upon  the  globule.  When  the  combuftible  matter  con¬ 
fined  in  given  portions  of  oxygen,  was  ftrongly  heated, 
a  rapid  combuftion,  with  a  brilliant  \yhite  flame,  was 
produced,  and  the  metallic  globules  were  converted  into 
a  white  arid  folid  mafs,  which  was  found  to  be  pure 
potafli. 

To  the  combuftible  matter  thus  obtained  from  potafli, 

Mr  Davy  gave  the  name  of  potafjium .  From  its 
ftrong  affinity  for  oxygen,  it  was  extremely  difficult  to 
preferve  it  unchanged,  for  the  purpofe  of  examining  its 
properties.  The  fubftance  which  he  found  to  be  leaf! 
affeCled,  is  newly  diftilled  naphtha.  In  this  fluid  po- 
taffium  may  be  kept  for  many  days  nearly  unaltered, 
and  its  phyfical  properties  may  be  examined  in  the  at¬ 
mofphere,  when  covered  by  a  thin  film  of  it. 

Potaflium,  at  6o°  Fahrenheit,  is  in  the  form  of  fmall 
globules,  which  have  the  metallic  luftre  and  general 
appearance  of  mercury  $  at  70°  it  becomes  more  fluid, 
and  at  ioo°,  different  globules  eafily  run  into  one.  At 
50°  of  Fahrenheit  it  is  foft  and  malleable,  and  exhibits 
the  luftre  of  polifhed  filver.  At  3  2°  it  becomes  hard 
and  brittle,  and,  when  broken,  prefents  a  cryftallized 
texture.  To  reduce  it  to  vapour,  it  requires  a  red  heat  \ 
and  in  proper  circumftances,  it  may  be  fubjeCled  to  di- 
ftillation,  without  change.  It  is  a  good  conduClor  of 
heat,  and  a  perfect  conductor  of  electricity. 

In  the  properties  now  mentioned,  potaflium  approach¬ 
es  nearly  to  the  metals  5  but  it  is  very  different  in  its 
fpecific  gravity.  In  naphtha  of  the  fpecific  gravity  of 
.861  it  rofe  to  the  furface \  and  it  did  not  fink  in  double 
diftilled  naphtha,  the  fpecific  gravity  of  which  was 
about  .770.  From  thefe  and  other  experiments,  Mr  Davy 
eftimates  the  fpecific  gravity  of  potaftium  at  .6,  fo  that 
it  is  the  lighteft  fluid  body  known.  In  its  folid  form  it 
is  fomewhat  heavier  ;  but,  even  in  this  ftate,  when 
cooled  to  40°  Fahrenheit,  it  fwims  in  double  diftilled 
naphtha. 

With  the  view  of  afeertaining  the  proportions  of  the 
conftituent  parts  of  potafli,  Mr  Davy  made  two  experi¬ 
ments,  by  fubje Cling  the  metallic  bafe  to  combuftion  in 
oxygen  gas.  In  the  firft  experiment,  .12  of  a  grain  of 
potaftium  were  employed  ;  the  combuftion  was  made 
upon  platina,  and  was  rapid  and  complete,  and  the  bafis 
appeared  to  be  perfeClly  faturated.  The  refult  of  this 
experiment  indicates  86.7  of  bafis,  and  13.3  of  oxygen, 
in  the  100  parts  of  potafli.  In  another  experiment,  the 
refult  he  obtained  was  85.5  of  bafis,  and  14.5  of  oxy¬ 
gen.  The  mean  of  thefe  two  experiments  is  86.1  of 
bafis,  and  13.9  of  oxygen,  in  100  parts  of  potafli. 

The  refults  of  the  decompofition  of  water  by  the  bafis 
of  the  alkalies,  which  were  more  readily  and  perfeClly 
obtained  than  thofe  of  their  combuftion,  exhibited  the 
proportion  of  bafe  to  be  84,  and  that  of  oxygen  165 
but  the  mean  of  86.1  of  bafe,  and  13.9  of  oxygen,  and 
84  bafe  and  16  oxygen,  is  85  of  potaflium  and  15  of 
oxygen,  which  may  be  taken  as’  the  proportions  of  the 
elements  of  potafli. 

Mr  Davy’s  difooveries  have  been  confirmed  by  the 

ingenious 
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2^nc'  ingenious  experiments  of  Thenard  and  Gay-Lufiac.  Thefe 

diftinguifhed  chemifts  have  decompofed  potafli  by  a  dif¬ 
ferent  procefs.  They  introduced  iron  filings  into  a  bent 
gun  barrel,  which  was  placed  acrofs  a  furnace.  A  tube 
with  a  ftopcock,  containing  a  quantity  of  folid  potafh,  is 
connected  with  one  extremity  of  the  gun  barrel  ;  to  the 
other  extremity  there  is  attached  a  tube  of  fafety,  con¬ 
taining  mercury,  for  the  purpofe  of  excluding  the  at- 
mofpheric  air,  and  allowing  any  gafeous  matter  formed 
during  the  procefs  to  efcape.  The  potafh  in  the  tube  is 
to  be  kept  cold  by  means  of  a  freezing  mixture,  till 
that  part  of  the  barrel  containing  the  iron  filings  has 
been  raifed  to  a  white  heat.  The  potafh  is  then  fufed  by 
applying  heat,  by  means  of  a  portable  furnace ;  and  it  is 
allowed  to  pafs  through  a  fmall  opening,  to  come  in 
contact  with  the  iron  filings,  where  it  is  decompofed, 
the  oxygen  of  the  potafli  entering  into  combination  with 
the  iron,  and  the  bafe  pafTmg  on  to  the  other  extremity 
of  the  tube  in  a  ftate  of  fublimation.  At  that  extremity 
the  metallic  bafe  is  condenfed  by  the  application  of  ex- 
ceflive  cold,  and  in  this  way  the  potaflium  may  be  ob¬ 
tained  at  lefs  expence,  and  in  greater  quantity,  than  by 
means  of  galvanifm.  During  tnis  procefs,  hydrogen  gas 
is  evolved,  which,  it  is  fuppofed,  is  owing  to  the  de- 
compofition  of  the  water  contained  in  the  alkali.  The 
potaflium  thus  obtained  is  in  the  form  of  brilliant  lami¬ 
nae,  which  adhere  to  the  fides  of  the  gun  barrel.  An 
alloy  of  the  fame  metal  with  iron  is  alfo  found  in  that 
part  of  the  barrel  containing  the  filings.  Mr  Davy  has 
repeated  this  experiment,  and  he  finds  that  the  bafe  ob¬ 
tained  in  this  manner  is  heavier,  and  its  melting  point 
higher,  than  what  is  procured  by  means  of  galvanifm. 
This,  it  is  fuppofed,  may  arife  from  its  being  combined 
with  a  fmall  proportion  of  iron.  The  metallic  bafe  of 
foda  was  obtained  by  a  fimilar  procefs. 

But,  according  to  the  view  which  the  French  che- 
mifls  have  taken  of  thefe  difcoveries,  and  the  refults  of 
their  own  experiments,  they  conclude,  that  the  metallic 
fubftances  derived  from  the  alkalies  are  not  fimple,  but 
are  compounds  of  the  feveral  bafes  with  hydrogen. 

Another  method  of  decompofing  potafh,  and  obtain¬ 
ing  its  bafe,  which  is  Hill  fimpler,  has  been  followed  by 
Curaudau.  In  this  procefs  the  decompofition  is  effetfted 
1)y  charcoal.  A  mixture  of  carbonate  of  potafh  is  made 
with  flour  or  charcoal  and  linfeed  oil.  This  mixture  is 
introduced  into  an  iron  or  earthen  tube  or  retort,  and 
calcined,  by  gradually  railing  the  heat,  till  a  bluifh 
light  be  feen  in  the  infide  of  the  vefTel.  Soon  after  an 
abundant  evolution  of  vapour  takes  place,  which  is  the 
bafe  of  the  alkali,  to  be  collected  by  introducing  a  clean 
iron  rod,  on  which  it  condenfes.  Care  rauft  be  taken 
to  withdraw  the  rod  before  it  is  too  hot,  and  to  plunge 
it  in  oil  of  turpentine,  under  the  furface  of  which  the 
metallic  cruft  on  the  rod  may  be  feparated.  In  this 
way  a  quantity  of  potaflium  may  be  procured.  The 
bafe  of  foda  is  obtained  by  a  fimilar  procefs. 

FiS-  3*  Fig.  3.  is  a  reprefentation  of  the  apparatus  employed 

by  the  French  chemifts  in  decompofing  potafh.  ABCE 
is  the  gun  barrel  laid  acrofs  the  furnace,  with  its  appa¬ 
ratus  $  D  is  the  furnace,  and  F  is  the  pipe  of  the  bel- 
lows. 

l%'  Fig.  4.  is  a  fe&ion  of  the  tube  containing  the  pot¬ 

afh. 

But  the  chemical  relations  of  potaflium  are  not  lefs 
extraordinary  than  its  phyfical  properties.  It  combines 
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flowly  with  oxygen,  and  without  fiirac,  at  all  tempera-  Zinc, 
tures  below  that  of  its  vaporization.  At  this  point  com-  t— “Y— ^ 
buftion  takes  place,  with  a  brilliant  white  light,  and  in- 
tenfe  heat.  When  it  is  heated  flowly  in  a  quantity  of 
oxygen  gas,  which  is  not  fufticient  for  its  complete  fatu- 
ration,  and  at  a  temperature  below  that  of  inflamma¬ 
tion,  as  for  inftance  400°  of  Fahrenheit,  it  changes  to 
a  red  brown  colour,  and  the  folid  form,  confifting  part¬ 
ly  of  potafh,  and  partly  of  its  bafe,  is  of  a  grayifli  co¬ 
lour.  When  expofed  to  water,  or  again  heated  in  frefli 
quantities  of  air,, the  whole  is  converted  into  potafli. 

When  dry  potafh  and  potaflium  are  fufed  together  un¬ 
der  proper  circumftanc  *<,  the  bafe  is  deprived  of  its  me¬ 
tallic  fplendour,  and  the  two  fubftances  unite  into  a 
compound  of  a  red  brown  colour  when  fluid,  and  of  a 
dark  gray  when  folid.  This  compound,  when  expofed 
to  the  air,  foon  abforbs  its  full  proportion  of  oxygen, 
and  is  wholly  converted  into  potafli.  The  fubftance 
thus  formed  feems  to  be  in  a  lower  ftate  of  oxidation, 
fo  that  it  is  to  be  confidered  as  an  oxide  of  potaflium 
with  a  fmaller  proportion  of  oxygen. 

When  potaflium  is  introduced  into  oxymuriatic  acid 
gas,  it  burns  fpontaneoufly  with  a  bright  red  light,  and 
a  white  fait  is  formed,  which  is  muriate  of  potafh. 

When  a  globule  of  potaflium  is  heated  in  hydrogen  gas, 
at  a  degree  below  its  point  of  vaporization,  it  feems  to 
diffolve  in  it,  for  the  globule  is  diminifhed  in  volume, 
and  the  gas  explodes  with  alkaline  fumes,  and  bright 
light,  when  brought  into  the  air  5  but,  by  cooling,  the 
potaflium  is  wholly  or  principally  depofited,  for  the  gas 
is  deprived  of  its  property  of  fpontaneous  detonation. 

When  potaflium  is  thrown  into  water,  it  decompofes 
it  with  great  violence  ;  an  inftantaneous  explofion,  with 
brilliant  flame,  is  produced,  and  a  folution  of  pure  pot¬ 
afh  is  obtained.  In  thefe  experiments,  a  white  ring  of 
fmoke,  gradually  extending  as  it  rifes  in  the  air,  is  pro¬ 
duced,  fimilar  to  the  phenomenon  of  the  combuftion  of 
phofphorated  hydrogen.  When  a  globule  of  the  bafis 
of  potafli  is  placed  upon  ice,  it  inftantly  burns  with  a 
bright  flame  5  part  of  the  ice  is  melted,  and  in  the  ca¬ 
vity  there  is  found  a  folution  of  potafh. 

By  placing  a  globule  of  potaflium  upon  moiftened 
paper,  tinged  with  turmeric,  the  moment  that  it  comes 
in  csntadl  with  the  water,  it  burns,  and,  moving  ra¬ 
pidly  upon  the  paper,  leaves  behind  it  a  deep  reddifh 
brown  trace,  thus  demonftrating,  in  a  very  fimple  man¬ 
ner,  the  produ&ion  of  the  alkali  by  the  decompofition 
of  water. 

Potaflium  readily  decompofes  the  fmall  quantities  of 
water  contained  in  alcohol  and  ether,  even  in  their  pu- 
reft  flate.  As  potafli  is  infoluble  in  ether,  when  the 
bafe  is  thrown  into  it,  oxygen  is  furnifhed  to  it,  and  hy¬ 
drogen  gas  evolved,  and,  as  the  alkali  is  formed,  the 
ether  becomes  white  and  turbid.  It  is  obferved,  that 
the  energy  of  atftion  of  potaflium  in  ether  and  alcohol, 
is  proportional  to  the  quantity  of  water  wdiich  they  con¬ 
tain,  and  hydrogen  and  potafli  are  always  produced. 

When  potaflium  is  thrown  into  folutions  of  the  mine¬ 
ral  acids,  it  inflames  and  burns  on  the  furface,  and  when 
plunged,  by  proper  means,  beneath  the  furface  enve¬ 
loped  in  potafli,  furrounded  by  naphtha,  it  a<fts  upon  the 
oxygen  with  great  intenfity.  In  fulphuric  acid,  a  white 
faline  fubftance,  covered  with  a  yellow  coating,  which 
is  fuppofed  to  be  fulphate  of  potafli  furrounded  with  ful- 
phur,  and  a  gas,  having  the  fmell  of  fulphurous  acid, 
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and  which  is  probably  a  mixture  of  that  fubftance  with 
hydrogen  gas,  are  formed.  When  potaflium  is  thrown 
into  nitrous  acid,  nitrate  of  potafh  is  formed,  and  nitrous 
gas  is  difengaged. 

Potaflium  readily  combines  with  phofphorus  and  ful- 
phur.  When  prefled  upon  a  piece  of  phofphorus,  they 
both  become  fluid,  enter  into  combuftion,  and  produce 
phofphate  of  potafli.  When  the  experiment  is  made 
upon  naphtha,  no  gafeous  fubftance  is  given  out  ;  the 
compound  has  the  appearance  of  a  metallic  pholphuret, 
is  of  the  colour  of  lead,  and  has  the  luftre  of  polifhed 
lead.  Expofed  to  the  air  at  common  temperatures,  it 
combines  flowdy  with  oxygen,  and  is  converted  into 
phofphate  of  potafh.  When  heated  upon  a  plate  of  pla- 
tina,  it  gives  out  fumes,  but  does  not  burn  till  it  reach¬ 
es  the  temperature  of  the  rapid  combuftion  of  potaf- 
fium. 

When  potaflium  is  brought  into  contaft  with  fulphur 
in  fufion,  in  tubes  filled  with  the  vapour  of  naphtha, 
they  combine  rapidly,  with  the  evolution  of  heat  and 
light.  A  gray  fubftance  is  thus  formed,  which  has  the 
appearance  of  artificial  fulpliuret  of  iron  ;  if  it  be  kept 
in  fufion,  it  rapidly  difiolves  the  glafs.  When  this  ex¬ 
periment  is  made  in  a  glafs  tube,  hermetically  fealed,  no 
gas  is  difengaged,  if  the  tube  be  .opened  under  mercury  5 
but  when  it  is  made  in  a  tube  conne&ed  with  a  mercu¬ 
rial  apparatus,  a  fmall  quantity  of  fulphurated  hydrogen 
is  evolved.  When  the  combination  is  effe&ed  in  the  at- 
mofphere,  a  great  inflammation  takes  place,  and  fulphu- 
ret  of  potafh  is  formed,  and  by  farther  expofure  to  the 
air,  it  is  at  laft  converted  into  fulphate  of  potafh. 

When  one  part  of  potaflium  is  added  to  eight  or  ten 
of  mercury,  in  bulk,  at  6o°  of  Fahrenheit,  they  in- 
ftantly  unite,  and  form  a  fubftance  like  mercury  in  co¬ 
lour,  but  lefs  coherent.  When  a  globule  is  made  to 
touch  a  globule  of  mercury  about  twdce  as  large,  they 
combine  with  confiderable  heat.  The  compound  is 
fluid  at  the  temperature  of  its  formation,  but,  when 
cool,  it  becomes  folid,  with  the  appearance  of  filver. 
With  the  Tr^th  of  potaflium  to  the  weight  of  mercury, 
the  amalgam  is  hard  and  brittle  ;  but  with  one  part  of 
potaflium,  and  70  of  mercury,  it  is  foft  and  malleable. 
Expofed  to  the  air,  thefe  compounds  abforb  oxygen, 
and  deliquefcent  potafh  is  formed  ;  and  in  a  few  minutes 
the  mercury  is  revived.  A  globule  of  the  amalgam, 
thrown  into  water,  decompofes  it  rapidly  with  a  hifling 
noife  ;  potafh  is  formed  ;  pure  hydrogen  is  difengaged, 
and  the  mercury  remains  free.  This  amalgam  diflolves 
ail  the  metals,  and  even  a&s  on  iron  and  platina. 

When  potaflium  is  heated  with  gold,  filver,  or  cop¬ 
per,  in  a  clofe  veflel  of  pure  glafs,  a  rapid  adlion  is  pro¬ 
duced,  and  the  compounds  thrown  into  water  efFett  its 
decompofition  ;  potafli  is  formed,  and  the  metals  are 
revived.  Potaflium,  forms  an  alloy  with  fufible  metal, 
which  has  a  higher  point  of  fufion  than  the  fufible  metal 
itfelf. 

Potaflium  has  little  effect  on  colourlefs  and  recently 
diftilled  naphtha  ;  but,  in  naphtha,  expofed  to  the  air, 
it  is  foon  oxidated,  and  an  alkali  which  unites  with  the 
naphtha  into  a  brown  foap  that  colledb  round  the  glo¬ 
bule,  is  formed.  Potaflium  a<fts  flowly  on  the  concrete 
oils,  as  tallow,  fpermaceti,  and  wax,  even  when  heat¬ 
ed  ;  coaly  matter  is  deoofited,  a  little  gas  is  evolved, 
and  a  foap  is  formed.  On  the  fluid  fixed  oils  the  ef 
fedts  are  fimilar,  but  take  place  more  flowly.  With  the 


afliftance  of  lisat,  volatile  oils  are  rapidly  decompofed 
by  potaflium  ;  gas  is  evolved,  and  charcoal  depofited. 

The  metallic  oxides,  when  heated  in  contaft  with  po¬ 
taflium,  are  readily  reduced.  When  a  fmall  quantity 
of  oxide  of  iron  was  heated  with  it,  to  a  temperature 
approaching  its  point  of  diftillation,  a  vivid  a&ion  took 
place.  Alkali,  in  gray  metallic  particles,  which  efter- 
vefced  in  muriatic  acid,  appeared.  The  oxides  of  lead 
and  tin  were  revived  more  rapidly,  and  with  potaflium 
in  excefs,  an  alloy  was  formed  with  the  revived  me¬ 
tal. 

Potaflium  readily  decompofes  flint  glafs  and  green 
glafs,  by  a  gentle  heat.  The  metallic  oxides  are  redu¬ 
ced,- and  the  alkali  formed  diflolves  the  glafs.  At  a 
red  heat,  even  the  pureft  glafs  is  a&ed  on  by  potaflium  y 
the  oxygen  in  the  alkali  of  the  glafs  feems  to  be  divided 
between  the  potaflium  employed,  and  the  potaflium 
which  is  the  bafe  of  the  alkali  in  the  glafs,  and  thus 
effe&s  an  oxidation  in  the  firft  degree. 

Soda. — When  pure  foda  was  fubje£led  in  fimilar  cir- 
cumftances  to  the  a£lion  of  galvanifm,  fimilar  refults 
were  obtained  as  from  potafli  •,  but  the  decompofition 
required  a  more  intenfe  a&ion  in  the  battery,  or  it  was 
neceflary  to  have  the  alkali  in  thinner  and  fmaller  pieces.. 
Potaflium  remained  fluid  at  the  temperature  of  the  at- 
mofphere,  at  the  time  of  its  produ&ion  ;  but  the  bate 
obtained  from  foda,  which  was  fluid  in  the  degree  o£ 
heat  of  the  alkali  during  its  formation,  became  folid  on 
cooling,  and  exhibited  the  luftre  of  filver.  With  a  bat¬ 
tery  of  100  pairs  of  plates  of  fix  inches,  in  full  a&ivity, 
the  decompofition  of  pieces  of  foda  of  about  15  or  20 
grains  in  weight  only  could  be  effe&ed  5  and  it  was  ne- 
ceflary  alfo  that  the  diftance  between  the  wires  fliould 
not  exceed  one-eighth  or  one-tenth  of  an  inch.  But 
when  250  pairs  of  plates  were  employed,  highly  char¬ 
ged  for  the  decompofition  of  foda,  the  globules  often 
burnt  at  the  moment  of  their  formation,  and  foraetimes 
exploded  and  feparated  into  fmaller  globules,  wdiich 
darted  rapidly  through  the  air,  in  a  ftate  of  vivid  com¬ 
buftion,  producing  a  beautiful  cfFefh  of  continued  jets  of 
fire. 

When  the  metallic  bafe  which  is  obtained  from  foda, . 
and  wdiich  Mr  Davy  has  denominated  fodiutn ,  was  ex¬ 
pofed  to  oxygen,  it  was  converted  into  foda;  and  when 
this  procefs  was  conduced  by  ftrongly  heating  the  bafe 
in  a  given  portion  of  oxygen,  a  rapid  combuftion  with  a 
brilliant  white  flame  wTas  produced,  and  the  metallic 
globule  wras  converted  into  a  white  folid  mafs,  which 
was  found  to  be  foda.  The  oxygen  gas  was  abforbed  . 
during  the  operation,  and  nothing  was  given  out  which : 
afte&ed  the  purity  of  the  refidual  air. 

The  theory  of  the  decompofition  of  the  alkalies  is 
ftated  by  Mr  Davy  in  the  following  words.  “  As  in 
all  decompofitions  of  compound  fubftances  which  I  had 
previoufly  examined,  at  the  fame  time  that  combuftible 
bafcs  were  developed  at  the  negative  furface  in  the  elec¬ 
trical  circuit,  oxygen  w’as  produced,  and  evolved  or  car¬ 
ried  into  combination  at  the  pofitive  furface,  it  .was  rea- 
fonable  to  conclude,  that  this  fubftance  was  generated  ' 
in  a  fimilar  manner  by  the  eletf  rical  aftion  of  the  al¬ 
kali  ;  and  a  number  of  experiments  made  above  mercu¬ 
ry,  with  the  apparatus  for  excluding  external  air,*  pro¬ 
ved  that  this  was  the  cafe.  When  folid  potafh  or  foda,  . 
in  its  conducing  ftate,  wTas  included  in  glafs  tubes,  fur-  . 
ni filed  with  ele&rified  platina  wires,  the  new  fubftances- 
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Zmc>  were  generated  at  the  negative  furfaces ;  the  gas  given 
out  at  the  other  furface  proved,  by  the  moft  delicate  exa¬ 
mination,  to  be  pure  oxygen  j  and,  unlefs  when  ex- 
cefs  of  water  was  prefent,  no  gas  was  evolved  from  the 
negative  furface. 

For  the  purpofe  of  determining  the  proportions  of  the 
elements  of  foda,  Mr  Davy  made  fimilar  experiments  to 
thofe  by  which  he  afcertained  the  proportions  of  the 
fcafe  and  oxygen  of  potafh.  By  fubje£ting  fodium  to 
combuftion  in  oxygen  gas,  it  appeared  that  100  parts  of 
foda  are  compofed  of  80  of  metallic  bafe,  and  20  of 
oxygen  ;  but  the  refults  of  its  oxidation  by  the  decom- 
pofition  of  water,  indicated  the  proportions  to  be  23  of 
oxygen,  and  77  of  bafe.  Ey  taking  the  mean  propor¬ 
tions,  obtained  from  the  refults  of  the  two  fets  of  expe¬ 
riments,  the  elements  of  foda  may  be  eftimated  at  78.5 
of  metallic  bafe,  and  21.5  of  oxygen. 

Sodium,  which  remains  folid  at  common  temperatures, 
is  white  and  opaque  }  and  examined  under  a  film  of 
naphtha,  has  the  luftre  and  appearance  of  filver.  It  is 
very  malleable,  and  fofter  than  common  metallic  fub- 
flances.  With  a  flight  preffure  it  fpreads  into  thin 
leaves,  and.  a  globule  of  one-tenth  or  one- twelfth  of 
an  inch  in  diameter,  is  eafily  fpread  over  a  furface  of 
one-fourth  of  an  inch  *,  and  different  globules  are  eafily 
made  to  adhere,  and  form  one  mafs  by  ftrong  preffure. 
This  property  of  welding  which  belongs  to  iron  and 
platina  at  a  white  heat  only,  is  not  diminifhed  when  fo¬ 
dium  is  cooled  to  3  2°  Fahrenheit. 

Sodium,  like  potaffium,  is  a  condu&or  of  ele&ricity 
and  heat,  and  fmall  globules  fubjedled  to  galvanifm  bi- 
flame  and  burn  with  bright  explofions.  Sodium  finks 
in  naphtha  of  fpecific  gravity  .861;  but  by  mixing  per¬ 
fectly  about  1  2  parts  of  naphtha,  and  five  of  oil  of  faffa- 
fras,  the  fodium  remains  at  reft  in  any  part  of  the 
fluid.  This  makes  its  fpecific  gravity  ~  about  .9348, 
water  being  taken  as  1.  The  particles  of  fodium  lofe 
their  cohefion  at  1 20#  Fahrenheit.  It  becomes  quite 
fluid  at  1800,  fo  that  it  readily  Rifes  under  boiling 
naphtha.  The  temperature  at  which  it  is  volatilized  is 
not  afcertained,  but  it  remains  fixed  in  a  ftate  of  igni¬ 
tion  at  the  point  of  fufion  of  plate  glafs. 

The  chemical  relations  of  fodium  are  analogous  to 
thofe  of  potaffium,  but  with  fome  charaCleriftic  differ¬ 
ences.  Expofed  to  the  atmofphere,  it  is  immediately 
tarnilhed,  and  is  gradually  covered  with  a  white  cruft, 
which  is  pure  foda.  It  combines  flowly  with  oxygen, 
and  without  any  luminous  appearance  at  common  tem¬ 
peratures.  When  heated,  the  combination  is  more  ra¬ 
pid,  but  no  light  is  emitted  till  it  acquire  a  temperature 
near  that  of  ignition.  The  flame  in  oxygen  gas  is 
white,  and  it  fends  forth  bright  fparks,  producing  a 
very  beautiful  effeCt  *,  in  common  air,  the  colour  of  the 
light  is  like  that  of  the  combuftion  of  charcoal,  but 
brighter.  When  fodium  was  heated  in  hydrogen  gas, 
it  feemed  to  have  no  aClion  on  it. 

Sodium  burns  vividly  in  oxymuriatic  acid  gas,  giv¬ 
ing  out  numerous  fparks  of  a  bright  red  colour ;  a  faline 
matter  is  produced,  which  is  muriate  of  foda.  When 
fodium  is  thrown  into  water,  it  produces  a  violent  ef- 
fervefcence  with  a  loud  hiffing  noife  }  it  combines  with 
the  oxygen  of  the  water  to  form  foda,  which  is  diffolv- 
ed,  and  its  hydrogen  is  difengaged.  During  the  pro¬ 
ofs  there  is  no  luminous  appearance }  but  when  fodium 
is  thrown  into  hot  water,  a  more  violent  decompofiticn 
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takes  place.  A  few  fcintillations  are  obferved  at  the  Zinc. 

furface  of  the  water,  which  is  owing  to  fmall  particles - y— ■ 

of  the  bafis  which  are  thrown  out  of  the  water,  heated 
to  fuch  a  degree  as  to  burn  in  pafling  through  the  at¬ 
mofphere.  Eut  when  a  globule  of  fodium  is  brought 
into  conta£l  with  a  fmall  particle  of  water,  or  with 
moiflened  paper,  the  heat  produced  is  ufually  fufficient 
for  its  combuftion,  as  in  this  cafe  there  is  no  medium  to 
carry  off  the  heat  rapidly. 

Sodium  produces  fimilar  effe&s  with  potaffium  when 
brought  into  contact  with  alcohol  and  ether.  It  a<5ts 
with  great  energy  on  the  ftrong  acids ;  with  nitrous 
acid  it  produces  a  vivid  inflammation,  and  with  muria¬ 
tic  and  fulphuric  acids,  great  heat,  but  no  light,  is  ge¬ 
nerated.  The  effe6ts  of  fodium  and  potaffium  on  the 
fixed  and  volatile  oils,  and  naphtha,  are  quite  analo¬ 
gous;  but  the  appearances  of  the  faponaceous  compounds 
are  fomewhat  different,  the  combinations  with  fodium 
being  of  a  darker  colour,  and  apparently  lefs  foluble. 

Sodium  alfo  exhibits  two  degrees  of  combination  with 
oxygen  ;  the  firft  is  of  a  deep  brown  colour,  which  is 
fluid  when  produced,  and  becomes  a  dark  gray  folid  on 
cooling.  Ey  attracting  oxygen  from  the  air,  or  by  the 
decompofition  of  the  water,  it  is  converted  into  foda. 

Sodium  forms  compounds  with  fulphur  and  phofpho- 
rus.  In  clofe  veffels  filled  with  the  vapour  of  naphtha, 
it  enters  into  combination  with  fulphur,  giving  out  dur¬ 
ing  the  procefs  a  vivid  light  and  heat,  and  often  attend¬ 
ed  with  explofion,  from  the  vaporization  of  a  portion  of 
fulphur,  and  the  difengagement  of  fulphurated  hydro¬ 
gen  gas.  The  fulphuret  of  fodium  is  of  a  deep  gray 
colour.  In  its  combination  with  phofphorus,  the  com¬ 
pound  obtained  has  the  appearance  of  lead,  and  by  ex- 
pofure  to  the  air,  or  by  being  fubje£ted  to  combuftion, 
the  phofphuret  of  fodium  is  converted  into  phofphate  of 
foda. 

Sodium  forms  compounds  with  the  metals.  In  the 
proportion  of  one-fortieth  with  mercury,  a  compound 
is  obtained,  which  is  of  the  colour  of  filver,  and  remains  r’ 
folid  ;  the  combination  is  accompanied  with  confider- 
able  heat.  Sodium  forms  an  alloy  with  tin,  without 
producing  any  change  of  colour,  and  it  has  fome  a&ion 
upon  lead  and  gold  when  heated  •,  but  in  its  ftate  of  al¬ 
loy  it  is  foon  converted  into  foda,  by  expofure  to  the 
air,  or  by  the  a£Hon  -of' water,  which  it  decompofes 
with  difengagement  of  hydrogen.  The  amalgam  of 
mercury  and  fodium  feems  to  be  capable  of  forming 
triple  compounds  with  fome  other  metals  ;  and  it  would 
appear  that  iron  and  platina  remain  in  combination 
with  the  mercury,  after  they  are  deprived  of  the  fodium 
by  expofure  to  the  air.  The  fame  amalgam  of  fodium 
and  mercury  likewife  forms  combinations  with  fulphur  ; 
the  triple  compound  thus  obtained  is  of  a  dark  gray  co¬ 
lour. 

Ammonia . — The  chemical  compofition  of  ammonia 
has  been  many  years  confidered  as  fully  eftabliihed  ; 
but  in  the  courfe  of  Mr  Davy’s  experiments  on  the  de¬ 
compofition  of  the  fixed  alkalies,  it  occurred  to  him 
that  oxygen  might  alfo  form  one  of  the  conftituents  of 
ammonia,  and  this  he  alfo  proved  by  experiment.  Char¬ 
coal  carefully  burnt,  and  deprived  of  moifture,  was  ig¬ 
nited  by  a  galvanic  battery  of  250  pairs  of  plates  of  fix 
and  four  inches  fquare,  in  a  fmall  quantity  of  pure  am- 
rroniacal  gas,  confined  over  mercury.  A  great  expan- 
fion  of  the  gafeous  matter  took  place,  and  the  white 
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fubftance  formed  in  the  procefs  colle&ed  on  the  fides  of 
the  glafs  tube.  This  matter  effervefced  in  diluted  mu¬ 
riatic  acid,  fo  that  the  product  was  probably  carbonate 
of  ammonia.  A  more  decifive  proof  of  ammonia  con¬ 
taining  oxygen  as  one  of  its  elements,  was  obtained 
from  another  procefs.  Very  pure  ammoniacal  gas  was 
patted  over  iron  wire  ignited  in  a  platina  tube,  and  two 
curved  glafs  tubes  were  fo  arranged  as  to  be  inferted 
into  a  freezing  mixture,  and  through  one  of  thefe  tubes 
the  gas  entered  into  the  platina  tube,  to  be  conveyed 
through  it  by  the  other  glafs  tube  into  an  air-holder. 
The  temperature  of  the  air  was  550,  and  no  fenfible 
quantity  of  water  was  depofited  in  the  cooled  glafs 
tube,  which  tranfmitted  the  unchanged  ammonia.  But 
after  being  expofed  to  heat,  moifture  was  very  percep¬ 
tible,  and  the  gas  appeared  in  the  air-holder  denfely 
clouded.  This  circumftance  appeared  to  eftablitti  the 
formation  of  the  water  from  the  decompofition  of  am¬ 
monia  during  the  procefs.  But  after  the  gas  had  been 
patted  feveral  times  through  the  ignited  tube,  from  one 
air-holder  to  the  other,  the  iron  wire  was  found  fuperfi- 
cially  converted  into  oxide,  and  had  increafed  in  weight 
~fzro  of  a  grain.  About  four-tenths  of  a  grain  of  water 
were  colleaed  from  the  cooled  glafs  tubes  by  means  of 
filtrating  paper,  and  33.8  cubic  inches  of  gas  were  ex¬ 
panded  into  55.3  cubic  inches,  and  by  detonation  with 
oxygen  it  was  found,  that  the  hydrogen  gas  in  thefe 
was  to  the  nitrogen  or  azote  as  3.2  to  1  in  bulk. 

Ammonia  was  farther  fubje&ed  to  experiment  by 
taking  the  elc&ric  fpark  in  it.  In  experiments  of  this 
kind  it  was  underftood  that  it  is  refolved  into  hydrogen 
and  azotic  gafes ;  but  Mr  Davy  found,  after  obferving 
feveral  variations  in  the  refults,  that  the  weight  of  the 
two  gafes  obtained  was  lefs  by  about  one-eleventh  than 
the  weight  of  the  ammonia  employed.  He  aferibes  this 
lofs  to  the  oxygen  of  the  alkali,  which  had  probably 
combined  with  the  wires  of  platina  employed  in  the  ex¬ 
periment,  and  had  thus  difappeared.  From  thefe  ex¬ 
periments  he  eftimates  the  proportion  of  oxygen  in  am¬ 
monia  at  not  lefs  than  7  or  8  parts  in  100  ;  and  as  the 
gafes  evolved  may  contain  more  water  than  the  gas  de- 
compofed,  the  proportion  may  even  be  larger.  By  thus 
considering  ammonia  as  a  triple  compound  of  azote, 
hydrogen,  and  oxygen,  the  phenomena  of  its  produ&ion 
and  decompofition  admit  of  an  eafy  explanation.  In  all 
cafes  in  which  ammonia  is  formed,  oxygen  exifts  along 
with  its  other  elements,  in  the  fubftances  from  the  de¬ 
compofition  of  which  it  is  obtained.  In  the  decompofi¬ 
tion  of  ammonia,  on  the  other  hand,  the  oxygen,  which 
forms  one  of  its  elements,  may  be  abftra&ed  by  the 
fubftance  employed  in  its  decompofition,  or  it  may  en¬ 
ter  into  combination  with  portions  of  its  hydrogen  or 
azote.  6 

But  in  the  progrefs  of  inveftigating  the  nature  of  am¬ 
monia,  to  which  the  attention  of  chemical  philofophers 
has  been  particularly  dire&ed,  it  appears  that  this  alkali 
is  analogous  to  the  fixed  alkalies  in  having  a  metal¬ 
lic  bafe.  The  Swedifh  chemifts  Berzelius  and  Pontin, 
placed  mercury  negatively  elearified  in  the  galvanic 
circle,  in  contact  with  folution  of  ammonia.  By  this 
aaion  the  mercury  increafed  in  volume,  and  after  an 
expansion  of  four  or  five  times  its  former  dimensions,  it 
became  a  foft  folid.  From  this  amalgam  expofed  to 
the  air,^  mercury  and  ammonia  are  reproduced,  with  the 
abforption  of  oxygen ;  and  when  the  amalgam  is  put 
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into  water  it  forms  ammonia,  with  the  evolution  of  hy¬ 
drogen,  and  the  re-appearance  of  the  mercury  in  its 
metallic  ftate.  Mr  Davy  repeated  this  experiment,  and 
he  found  that  to  produce  an  amalgam,  from  jo  or  6a 
grams  of  mercury,  in  contaa  with  a  faturated  folution 
of  ammonia,  required  a  confiderable  time,  and  that  this 
amalgam  changed  confiderably,  even  in  the  Ihort  pe¬ 
riod  that  was  neceffary  for  removing  it  from  the  folu¬ 
tion.  Conceiving  that  the  de-oxidation  and  combina¬ 
tion  with  mercury  might  be  more  eafily  effc^ed  in  its 
nafcent  ftate,  he  placed  50  grains  of  mercury  in  a  cavi¬ 
ty  in  muriate  of  ammonia.  The  muriate  (lightly  moift- 
ened  was  placed  on  a  plate  of  platina,  and  connefted 
with  the  pofitive  fide  of  a  large  galvanic  battery.  The 
mercury  was  made  negative  by  means  of  a  platina  wire  ; 
a  ftrong  effervefcence,  with  much  heat,  immediately 
took  place  ;  the  globule  of  mercury  in  a  few  minutes 
enlarged  to  five  times  its  former  dimenfions.  It  had  the 
appearance  of  amalgam  of  zinc.  Metallic  cryftalliza- 
tions  (hot  from  it  as  a  centre  round  the  body  of  fait. 
They  had  an  arborefeent  appearance,  often  became  co¬ 
loured  at  their  points  of  conta&  with  the  muriate,  and 
when  the  connexion  was  broken,  rapidly  difappeared, 
while  ammoniacal  fumes  were  given  out,  and  the  mer¬ 
cury  was  reproduced.  With  a  piece  of  carbonate  of 
ammonia,  fimilar  phenomena  were  exhibited.  The 
amalgam  was  formed  very  rapidly  5  but  when  the  gal¬ 
vanic  aftion  was  powerful  in  this  laft  cafe,  a  black  mat¬ 
ter  appeared  in  the  cavity,  which  was  probably  car- 
bone,  from  the  decompofition  of  the  carbonic  acid. 

Mr  Davy  confidering  the  ftrong  attraaion  of  potaf- 
fium  and  fodium  for  oxygen,  was  led  to  examine  whe¬ 
ther  they  produced  any  effe6t  in  the  amalgamation  of 
ammonia,  independent  of  elearicity.  With  this  view 
he  united  fmall  portions  of  potaftium  and  fodium  with 
mercury,  and  brought  them  into  contaa  with  moiften- 
ed  muriate  of  ammonia.  An  amalgam  was  formed, 
which  rapidly  increafed  to  fix  or  feven  times  its  volume, 
and  the  compound  feemed  to  contain  a  larger  propor¬ 
tion  of  ammoniacal  bafe  than  that  obtained  by  elearici¬ 
ty.  It  appears,  too,  that  a  portion  of  the  metallic  bafe 
employed  to  effea  the  de-oxidation  always  remained  in 
combination  with  the  compound,  fo  that  it  was  not  a 
pure  amalgam.  The  following  are  the  properties  of 
the  amalgam  from  ammonia,  obtained  by  means  of  gal- 
vanifm.  6 

When  this  amalgam  is  formed  at  the  temperature  of 
70  or  8o°,  it  is  in  the  ftate  of  a  foft  folid,  of  the  con¬ 
fidence  of  butter;  at  3 2°  it  becomes  firmer,  and  af- 
fumes  a  cryftallized  form,  in  which  fmall  facets  appear, 
which  feem  to  be  cubical.  The  amalgam  of  potaftium 
cryftallizes  in  cubes,  as  beautiful,  and  in  fome  cafes  as 
large,  as  thofe  of  bifmuth.  The  fpecific  gravity  of  the 
amalgam  is  lefs  than -three,  water  being  one.  When 
the  amalgam  is  thrown  into  water,  a  quantity  of  hydro¬ 
gen  equal  to  half  its  bulk,  is  evolved,  and  the  water  be¬ 
comes  a  weak  folution  of  ammonia.  The  amalgam  be¬ 
ing  confined  in  a  given  portion  of  air,  the  air  increafes 
in  bulk,  and  the  mercury  is  revived.  Ammoniacal 
gas  equal  to  l£  or  i^ths  of  the  volume  of  the  amal¬ 
gam,  is  produced,  and  oxygen  equal  to  one-feventh  or 
one-eighth^  of  the  ammonia,  difappears.  When  the 
amalgam  is  thrown  into  muriatic  acid  gas,  it  becomes 
inftantly  coated  with  muriate  of  ammonia,  and  a  fmall 
portion  of  hydrogen  is  evolved.  In  fulphuric  acid  it 
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becomes  coated  with  fulphate  of  ammonia  and  ful- 
phur. 

Mr  Davy  attempted,  by  various  methods,  to  preferve 
the  amalgam,  in  the  hope  of  fubmitting  it  to  diftilla- 
tion,  for  the  purpofe  of  obtaining  the  metallic  bafe  of 
the  ammonia,  which  was  united  to  the  mercury,  in  a 
feparate  form.  But  as  it  is  extremely  difficult  to  free 
mercury,  after  being  once  moiftened  entirely  from  wa¬ 
ter,  he  did  not  fucceed  in  this  attempt.  In  wiping  the 
amalgam  carefully  with  bibulous  paper,  part  of  the  am¬ 
monia  was  regenerated,  and  in  paffing  it  through  fine 
linen,  with  the  view  of  feparating  the  moiflure,  a  com¬ 
plete  decompofition  was  effected,  and  the  mercury  was 
revived. 

The  quantity  of  the  bafe  of  ammonia  combined  with 
60  grains  of  quickfilver,  appears  not  to  exceed  -j—  of  a 
grain,  and  the  quantity  of  oxygen  required  for  this  is  not 
more  than  -r^W  a  grain  of  water,  which  might  be  fup- 
plied  by  merely  breathing  upon  the  amalgam.  Mr  Davy 
made  vaiious  other  experiments,  with  the  view  of  afcer- 
taining  the  nature  and  properties  of  the  amalgam  of 
ammonia  ;  but  for  an  account  of  thefe  we  mull  refer  to 
the  paper  itfelf.  And  he  obferves,  that  the  more  thefe 
properties  are  confidered,  the  more  extraordinary  will 
they  appear.  Mercury,  by  combination  with  about 
Tfsoo  ^f  its  weight  of  new  matter,  becomes  folid,  and 
yet  has  its  fpecific  gravity  reduced  from  13.5  to  lefs  than 
3,  retaining  at  the  fame  time  its  metallic  chara&ers,  its 
colour,  lullre,  opacity,  and  conducing  powers,  undimi- 
niffied.  Can  it  then  be  conceived,  Mr  Davy  afks,  that 
a  fubflance  which  forms  with  mercury  fo  perfeCt  an 
amalgam,  fhould  not  be  metallic  in  its  own  nature  ? 
This  fubllance  he  denominates  ammonium.  On  what 
then,  it  is  farther  afked,  do  the  metallic  properties  of 
ammonium  depend  ?  Are  hydrogen  and  nitrogen  both 
metals  in  the  gafeous  (late,  at  the  ufual  temperature  of 
the  atmofphere  \  bodies  of  the  fame  character,  as  zinc 
and  mercury  in  the  Hate  of  ignition  ?  Or  are  thefe  gafes 
in  their  common  form  oxides  which  become  metallized 
by  de-oxidation  ?  Or  are  they  to  be  confidered  as  fimple 
bodies,  not  metallic  in  their  own  nature,  but  capable  of 
compofing  a  metal  when  deprived  of  oxygen,  and  be¬ 
coming  an  alkali  with  the  addition  of  oxygen  ? 

In  the  farther  profecution  of  the  experiments  relative 
to  the  nature  of  ammonia,  Mr  Davy  employed  potaf¬ 
fium.  He  brought  ammonia  into  contact  with  about 
twice  its  weight  of  potaffium  at  common  temperatures  j 
but  excepting  a  flight  diminution  in  the  volume  of  the 
gas,  and  the  metal  lofing  its  lullre  and  becoming  white, 
no  other  effects  were  produced.  The  white  cruft  when 
examined,  proved  to  be  potafh,  and  a  fmall  portion  of 
hydrogen  was  found  in  the  ammonia,  but  not  more  than 
equal  in  volume  to  the  metal.  When  the  potaffium  was 
heated  in  the  gas,  by  means  of  a  fpirit  lamp  applied  to 
the  bottom  of  the  retort,  (fig.  5.)  the  colour  of  the  cruft 
changed  from  white  to  bright  azure,  and  gradually  to 
bright  blue,  green,  and  dark  olive.  The  cruft  and  the 
metal  then  fufed  together.  This  procefs  is  attended  with 
effervefcence  }  and  the  cruft  paffing  off  to  the  Tides,  exhi¬ 
bits  the  fhimng  furface  of  the  potaffium.  When  heated 
a  fecond  time,  it  fwells  confiderably,  becomes  porous,! 
cryflallized,  and  of  a  beautiful  azure  tint.  A, gas  is 
evolved  during  this  operation,  which  gives  the  fame  di¬ 
minution  by  detonation  with  oxygen,  as  hydrogen,  and 
ammonia  difappears. 


It  has  been  obferved  that  the  proportion  of  ammonia 
which  lofes  its  elaflic  form,  varies  according  as  the  gas 
employed  contains  more  or  lefs  moiflure.  Thus,  in  am¬ 
monia  faturated  with  water  at  63°  Fahrenheit,  potal- 
fium  caufed  the  difappearance  of  twelve  and  a  half  cu¬ 
bical  inches  of  ammonia  ;  but  in  ammonia  deprived  of 
moiflure,  by  expofure  for  two  days  to  potafh  that  had  been 
ignited,  the  fame  quantity  of  potaffium  occafioned  the 
difappearance  of  16  cubical  inches  ;  but  whatever  were 
the  degrees  of  moiflure  6f  the  gas,  the  quantity  of  hy¬ 
drogen  generated  always  appeared  equal  for  equal  quan¬ 
tities  of  metal  ;  and  according  to  the  French  chemifts, 
the  portions  are  Hated  to  have  been  the  fame  as  would 
have  re ful ted  from  the  aCtion  of  water  upon  potaffium. 
But  in  Mr  Davy’s  experiments,  the  proportions  were 
rather  lefs.  In  one,  conduced  with  great  care,  eight 
grains  of  potaffium  generated,  by  their  action  upon  wa¬ 
ter,  eight  and  a  half  cubical  inches  of  hydrogen  gas  \ 
and  eight  grains  of  potaffium  from  the  fame  mafs,  by 
their  operation  upon  ammonia,  produced  8£  cubical 
inches  of  hydrogen  gas.  This  difference,  although 
inconfiderable,  Mr  Davy  found  always  to  take  place. 

In  Mr  Davy’s  experiments  on  the  aCtion  of  potaftium 
on  ammonia,  he  employed  retorts  of  plate  glafs.  The 
potaffium  was  faflened  upon  trays  of  platina  or  iron, 
which  were  introduced  into  the  glafs  retorts  furmlhed 
with  flop-cocks.  The  retorts  were  exhaufled  by  an  air- 
pump,  then  filled  with  hydrogen,  exhaufled  a  fecond 
time,  and  aftenvards  filled  with  ammonia.  (See  fig.  3, 
and  6.). 

The  following  are  the  properties  of  the  fubflance  ob¬ 
tained  from  the  aclion  of  ammonia  on  potaffium.  1.  It  is 
cryflallized,  and  prefents  irregular  facets,  which  are 
extremely  dark,  and  in  colour  and  luftre  not  unlike  the 
green  oxide  of  iron;  it  is  opaque  when  examined  in  large 
maffes,  but  is  femitranfparent  in  thin  films,  and  appears 
of  a  bright  brown  colour  by  tranfmittcd  light.  2.  It  is 
fufible  at  a  heat  a  little  above  that  of  boiling  water, 
and  if  heated  much  higher,  emits  globules  of  gas.  3. 
It  appears  to  be  confiderably  heavier  than  water,  for  "it 
finks  rapidly  in  oil  of  faffafras.  4.  It  is  a  non-condu£tor 
of  electricity.  5.  When  it  is  melted  in  oxygen  gas,  it 
burns  with  great  vividnefs,  emitting  bright  fparks. 
Oxygen  is  abforbed,  nitrogen  is  emitted,  and  potafh, 
which  from  its  great  fufibiiity  fiems  to  contain  water, 
is  formed.  6.  When  brought  into  contact  with  water, 
it  a<51s  upon  it  with  much  energy,  produces  heat,  and 
often  inflammation,  and  evolves  ammonia.  When 
thrown  upon  water,  it  difappears  with  a  hiffmg  noife, 
and  globules  from  it  often  move  in  a  flate  of  ignition 
upon  the  furface  of  the  water.  It  rapidly  effervefces 
and  deliquefces  in  air,  but  can  be  preserved  under 
naphtha,  in  which,  however,  it  foftens  flowly,  and  feems 
partially  to  diffolve.  When  it  is  plunged  under  water 
filling  an  inverted  jar,  by  means  of  a  proper  tube,  it' 
inftantly  difappears  with  effervefcence,  and  the  non-ab- 
forbable  elaftic  fluid  liberated  is  found  to  be  hydrogen 
gas. 

It  is  found  that  the  weight  of  this  fubflance  is  greater 
than  that  of  the  potaffium  from  which  it  is  formed  ;  and 
from  this  it  is  concluded,  that  part  of  the  ammonia,  or 
of  its  elements,  enters  into  its  compofition.  When  this 
fubflance  is  dccompofed  by  heat,  nitrogen  and  hydrogen 
gafes,  with  a  portion  of  ammonia,  are  given  out.  It 
appears,  however,  that  the  production  of  the  ammonia 
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Zinc,  is  in  proportion  to  the  moidure  admitted,  and  when  the 
moidure  is  comiderable,  the  whole  product  is  ammonia. 
When  this  fubdance  is  expofed  to  heat,  a  matter  re¬ 
mains,  which  even  by  increafing  the  heat,  is  no  farther 
changed.  On  this  refiduum  water  a£ts  violently,  and 
with  effervefcence,  from  the  evolution  of  hydrogen  gas. 
Ammonia  and  potaih  are  at  the  fame  time  reproduced. 
Mr  Davy’s  conclufion  from  thefe  experiments  is,  that 
the  fubftance  formed  by  the  action  of  ammonia  on  pot- 
allium  is  a  compound  of  the  latter  with  a  fmall  propor¬ 
tion  of  oxygen  and  nitrogen  }  and  as  it  is  found  that 
the  quantity  of  hydrogen  given  out  during  its  formation 
is  nearly  equal  to  the  hydrogen  contained  in  the  am¬ 
monia,  it  follows  that  neither  hydrogen  nor  the  am¬ 
monia  itfelf  can  be  fuppoltd  to  enter  into  its  competi¬ 
tion. 

In  profecuting  this  invetiigation,  Mr  Davy  made  va¬ 
rious  experiments,  and  whether  the  fubftance  was  a£ted 
on  by  water,  expofed  to  the  action  of  oxygen,  or  decom¬ 
posed  by  heat,  it  was  found,  contrary  to  expectation, 
that  the  quantity  of  nitrogen  evolved  during  its  decom- 
pofitiou  was  much  lefs  than  in  proportion  to  the  quan¬ 
tity  of  ammonia  which  had  difappcared  in  its  formation. 
In  one  experiment,  in  which  the  decompofition  was  ef¬ 
fected  by  heat,  the  gafeous  product  was  examined,  and 
was  found  to  be  partly  potafli,  and  partly  potaflium  ; 
but  it  afforded  no  traces  of  ammonia,  when  a&ed  on  by 
water,  which  is  a  proof  that  it  retained  no  nitrogen.  In 
another  experiment,  11  cubic  inches  of  ammonia,  or 
g.05  grains,  were  decompofed  by  potaflium.  The  pro¬ 
duct  was  3.6  cubic  inches  of  nitrogen,  equal  to  1.06 
grain}  16  cubic  inches  of  hydrogen,  equal  to  ,382 
grain  j  and  there  wras  added  to  the  potaflium  a  quantity 
of  oxygen  equal  to  .6  grain.  Thefe  produCts  taken  to¬ 
gether  amount  to  2.04  grains,  which  is  nearly  equal  to 
the  quantity  of  ammonia  employed  }  but  this  quantity  of 
ammonia,  if  the  proportions  of  its  elements  be  eftimated, 
from  its  decompofition  by  electricity,  wrould  have  yield¬ 
ed  5.5  cubic  inches  of  nitrogen,  equal  to  1.6  grain,  and 
pnly  14  cubic  inches  equal  to  .33  }  and  allowing  the  re¬ 
paration  of  oxygen  in  this  procefs  in  water,  it  cannot  be 
eftimated  at  more  than  .11  or  .12}  and  hence,  if  the 
analyfls  of  ammonia  by  eleChicity  come  near  to  accuracy, 
there  is  in  this  procefs  a  confiderablc  lofs  of  nitrogen, 
and  the  production  of  oxygen  and  hydrogen. 

How,  fays  Mr  Davy,  can  thefe  extraordinary  refults 
be  explained  ?  The  decompofition  and  compofition  of 
nitrogen  feem  proved,  and  one  of  its  elements  appears  to 
be  oxygen  }  but  what  is  the  other  element  ?  Is  the  gas 
that  appears  to  poffefs  the  properties  of  hydrogen  a  new 
fpecies  of  inflammable  aeriform  fubftance  ?  Or  has  nitro¬ 
gen  a  metallic  bafis,  which  alloys  with  the  iron  or  pla- 
tina  ?  Or  is  water  alike  the  ponderable  matter  of  nitro¬ 
gen,  hydrogen,  and  oxygen  >  Or  is  nitrogen  a  com¬ 
pound  of  hydrogen,  with  a  larger  proportion  of  oxygen 
than  exifts  in  water  ?  Of  thefe  important  quedions,  Mr 
Davy  adds,  the  two  fird  feem  the  lead  likely  to  be  an- 
fwered  in  the  affirmative,  from  the  correfpondence  be¬ 
tween  the  weight  of  the  ammonia  decompofed,  and  the 
produCts,  fuppofing  them  to  be  known  fubdances. 

In  concluding  this  fubjeCt,  we  mud  obferve,  that  it 
d£i  remains  in  a  conflderable  degree  of  obfcurity.  It 
feems,  however,  to  be  afcertained,  that  the  bafe  of  am¬ 
monia  is  of  a  metallic  nature,  which  mud  be  derived, 
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either  from  the  nitrogen  or  the  hydrogen,  or  from  both, 
or  perhaps  thefe  fubdances  are  only  different  forms  of  ~ 
combination  of  the  elementary  bafe.  Or  if  nitrogen  be 
fuppofed  to  be  an  oxide  of  hydrogen,  then  hydrogen  in 
its  gafeous  form  is  either  a  metallic  fubdance,  or  has  a 
metallic  bafe,  which  latter  enters  into  combination  with 
the  mercury  employed  in  the  decompofition  of  ammo¬ 
nia. 

Decompofdion  of  the  Earthr. 

From  the  refults  of  the  experiments  on  potafkT  and 
foda,  which  Mr  Davy  obtained,  he  was  led  to  entertain 
the  dronged  hopes  of  being  able  to  elfeCf  the  decompo- 
fition  both  of  the  alkaline  and  common  earths }  and  the 
phenomena  which  took  place  in  the  fird  imperfeCt  trials 
made  upon  thefe  bodies  countenanced  the  ideas,  that 
had  obtained  fince  the  earlied  periods  of  chemidry,  of 
their  being  metallic  in  their  nature. 

The  earths,  like  the  fixed  alkalies,  are  non-conduc¬ 
tors  of  ele&ricity  }  but  the  fixed  alkalies  become  con¬ 
ductors  by  fufion  :  the  infufible  nature  of  the  earths, 
however,  rendered  it  impoflible  to  operate  upon  them  in 
this  date :  the  drong  affinity  of  their  bales  for  oxygen, 
made  it  unavailing,  to  aa  upon  them  in  folution  in  wa¬ 
ter}  and  the  only  methods  that  proved  fuccefsful,  were 
thofc  of  operating  upon  them  by  elearicity  in  fome  of 
their  combinations,  or  of  combining  them  at  the  mo¬ 
ment  of  their  decompofition  by  elearicity  in  metallic  al¬ 
loys,  fo  as  to  obtain  evidences  of  their  nature  and  pro¬ 
perties.  To  render  the  experiments  upon  the  earths 
fatisfaaory,  a  more  powerful  battery  will  be  required, 
than  Mr  Davy  has  a  profpea  of  feeing  very  foon  con¬ 
flicted  }  he  therefore  prefers  the  imputation  of  having 
publifhed  unfinidied  labours,  to  that  of  having  concealed 
any  new  faas. 

Barytes,  drontites,  and  lime,  dightly  moidened,  were 
eleCtrified  by  iron  wires  under  naphtha,  by  the  fame  me¬ 
thods,  and  with  the  fame  powers,  as  thefe  employed  for 
the  decompofition  of  the  fixed  alkalies.  In  thefe  cafes 
gas  was  copioudy  evolved,  which  was  inflammable  5  and 
the  earths,  where  in  contaa  with  the  negative  metallic 
wires,  became  dark  coloured  and  exhibited  fmall  points, 
having  a  metallic  ludre,  which,  when  expofed  to  air, 
gradually  became  white  :  they  became  white  likewife 
when  plunged  under  water}  and  when  examined  in  this 
experiment  with  a  magnifier,  a  greenifh  powder  feemed 
to  feparate  from  them,  and  fmall  globules  of  gas  were 
difengaged. 

In  thefe  experiments  there  was  great  reafon  to  believe 
that  the  earths  had  been  decompofed  }  and  that  their 
bafes  had  combined  with  the  iron,  fo  as  to  form  alloys 
decompofable  by  the  oxygen  of  the  air  or  water}  but  the 
indidin&nefs  of  the  effeCl,  and  the  complicated  circum- 
dances  required  for  producing  it,  were  iuch  as  to  com¬ 
pel  Mr  Davy  to  form  other  plans  of  operation. 

Mr  Davy  bearing  in  mind  the  drong  attraction  of 
potaflium  for  oxygen,  was  induced  to  try  whether  this 
body  might  not  detach  the  oxygen  from  the  earths,  in 
the  fame  manner  as  charcoal  decompofes  the  common 
metallic  oxides.  He  heated  potaflium  in  contact  with  dry 
pure  lime  barytes,  drontites,  and  magnefia,  in  tubes  of 
plate-glafs }  but  as  he  was  obliged  to  ufe  very  fmall  quan¬ 
tities,  and  as  he  could  not  raife  the  heat  to  ignition  with¬ 
out  fufing  the  glafs,  he  obtained  no  good  refults  in  this 
5^  2  manner. 
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t  manner.  The  potaffium  appeared  to  a £1  upon  the  earths 
and  on  the  glafs,  and  dark  brown  fubftances  were  obtain 
ed,  which  evolved  gas  from  water  5  but  no  diftina  metallic 
globules  could  be  procured  :  from  thefe,  and  other  like 
circumftances,  it  feemed  probable,  that  though  potaffium 
may  partially  deoxigenate  the  earths,  yet  its  affinity  for 
oxygen,  at  lead:  at  the  temperature  employed,  is  not  fuf- 
ficient  to  effeft  their  decompofition.  Mr  Davy,  having 
made  mixtures  of  dry  potaffi  in  excefs  and  dry  barytes, 
lime,  ftrontites,  and  magnefia,  brought  them  into  fufion’ 
and  a£led  upon  them  in  the  galvanic  circuit  in  the  fame 
manner  as  he  employed  for  obtaining  the  metals  of  the 
alkalies.  He  expelled  that  the  potaffium  and  the  metals 
of  the  earths  might  be  deoxigenated  at  the  fame  time, 
and  enter  into  combination  in  alloy. 

.  *n  l^s  way  of  operating,  the  refults  were  more  di- 
than  in  the  laid  :  metallic  fubftances  appeared  lefs 
fufible  than  potaffium,  which  burned  the  inftant  after 
they  had  formed,  and  which  by  burning  produced  a 
mixture  of  potaftv  and  the  earth  employed.  An  attempt 
was  made  to  form  the  metallic  fubftances  under  naphtha, 
but  without  much  fucccfs.  To  produce  the  relult  at 
all,  required  a  charge  by  the  a&ion  of  nitric  acid,  which 
the  ftate  of  the  batteries  would  not  often  allow  of  ;  and 
the  metal  was  generated  only  in  very  minute  films,  which 
could  not  be  detached  by  fufion,  and  which  were  in- 
ftantly  deftroyed  by  expofure  to  air. 

Mr  Davy  had  found  in  his  refearches  upon  potaffium, 
that  when  a  mixture  of  potafh  and  the  oxide  of  mer-’ 
c^r)7>  or  tead,  was  ele£frified  in  the  galvanic  circuit, 
the  decompofition  was  very  rapid,  and  an  amalgam,  or 
an  alloy  of  potaffium,  was  obtained  ;  the  attra&ion  be¬ 
tween  the  common  metals  and  potaffium  apparently  ac¬ 
celerating  the  feparation  of  the  oxygen.  The  idea  that 
a  fimilai  kind  of  action  might  affift  the  decompofition  of 
the  alkaline  earths,  induced  him  to  elearify  mixtures  of 
thele  bodies  and  the  oxide  of  tin,  of  iron,  of  lead,  of  fil- 
ver,  and  of  mercury  5  and  thefe  operations  were  far  more 
fatlsfa&ory  than  any  of  the  others. 

A  mixture  of  two-thirds  of  barytes,  and  one  third  of 
oxide  of  filver  very  (lightly  moiftened,  was  eleftrified  by 
iron  wires  •,  an  effervefcence  took  place  at  both  points  of 
contaa,  and  a  minute  quantity  of  a  fubftance,  polfeffing 
xxtu  W^tenek  filver,  formed  at  the  negative  point. 
When  the  iron  wire  to  which  this  fubftance  adhered, 
was  plunged  into  water  containing  a  little  alum  in  folu- 
tion,  gas  was  difengaged,  which  proved  to  be  hydro¬ 
gen  ;  and  white  clouds,  which  were  found  to  be  fulphate 
of  barytes,  defeended  from  the  point  of  the  wire. 

A  mixture  of  barytes  and  red  oxide  of  mercury,  in 
the  fume  proportions,  was  electrified  in  the  fame  man¬ 
ner,  A  fin  all  mafs  of  folid  amalgam  adhered  to  the  ne¬ 
gative  wire,  which  evidently  contained  a  fubftance,  that 
produced  barytes  by  expofure  to  the  air,  with  the  ab- 
forptmn  of  oxygen  ;  and  which  occafioned  the  evolution 
ol  hydrogen  from  water,  leaving  pure  mercury,  and  pro¬ 
ducing  a  folution  of  barytes. 

Mixtures  of  lime,  ftrontites,  magnefia,  and  red  oxide 
©r  mercury,  treated  in  the  fame  manner,  gave  fimilar  a- 
malgams  from  which  the  alkaline  earths  were  regener¬ 
ated  by  the  adion  of  air  or  water,  with  like  phenome¬ 
na  ;  but  the  quantities  of  metallic  fubftances  obtained 
exceedingly  minute  ;  they  appeared  as  mere  fuper- 
ficial  formaUons  furrounding  the  point  of  the  wire,  nor 
did  they  increafe  after  the  firft  few  minutes  of  eleftriza- 
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tion,  even  when  the  procefs  was  carried  on  for  fome 
hours. 

Thefe  experiment  were  at  firft  made  when  the  bat¬ 
teries  were  in  bad  order  ;  but  were  afterwards  refumed 
with  a  new  and  much  more  powerful  apparatus,  con- 
ftruCled  in  the  laboratory  of  the  Royal  Inftitution,  and 
confifting  of  five  hundred  pairs  of  double  plates  of  fix 
inches  fquare. 

When  Mr  Davy  attempted  to  obtain  amalgams  with 
this  apparatus,  the  tranfmitting  wires  being  of  pladna, 
of  about  3%  of  an  inch  diameter,  the  heat  generated 
was  fo  great  as  to  burn  both  the  mercury  and  bafis  of 
the  amalgam  at  the  moment  of  its  formation ;  and  when, 
by  extending  the  furfaces  of  the  conduftors,  this  power 
of  ignition  was  modified,  yet  ftill  the  amalgam  was  only 
procured  in  thin  films,  and  globules  fufficiently  large  to 
fubmit  to  diftillation  could  not  be  procured.  When  the 
tranfmitting  wires  were  of  iron  of  the  fame  thicknefs, 
the  iron  acquired  the  temperature  of  ignition,  and  com¬ 
bined  with  the  bafes  of  the  earths  in  preference  to  the 
mercury ;  and  metallic  alloys  of  a  dark  grey  colour  were 
obtained,  which  a&ed  on  water  with  the  evolution  of 
hydrogen,  and  were  converted  into  oxide  of  iron  and 
alkaline  earths. 

While  Mr  Davy  was  engaged  in  thefe  experiments, 
he  received  a  letter  from  Profeflor  Berzelius  of  Stock- 
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holm,  who  ftated  that  in  conjun&ion  with  Dr  Pontin,  he 
had  fucceeded  in  decompofing  barytes  and  lime,  by*ne- 
gatively  eledlrifying  mercury  in  contaft  with  them,  and 
that  in  this  way  he  had  obtained  amalgams  of  the  metals 
of  thefe  earths. 

Mr  Davy  immediately  repeated  thefe  operations  with 
perfedl  fuccefs ;  a  globule  of  mercury,  ele&rified  by  the 
power  of  the  battery  of  500,  weakly  charged,  was  made 
to  ad  upon  a  furfarce  of  flightly  moiftened  barytes,  fixed 
upon  a  plate  of  pladna.  The  mercury  gradually  became 
lets  fluid,  and  after  a  few  minutes  was  found  covered 
with  a  white  film  of  barytes,  and  when  the  amalgam 
was  thrown  into  water,  hydrogen  was  difengaged,  the 
mercury  remained  free,  and  a  folution  of  barytes  was 
formed. 

The  re ful t  with  lime,  as  thefe  gentlemen  had  ftated, 
was  precifely  analogous.  Strontites  and  magnefia  were 
decompofed  in  the  fame  manner. 

From  ftrontites  the  expe&ed  refult  foon  took  place  ; 
but  from  magnefia,  in  the  firft  trials,  no  amalgam  could 
be  procured.  By  continuing  the  procefs,  however,  for 
a  longer  time,  and  keeping  the  earth  continually  moift, 
at  laft  a  combination  of  the  bafis  with  mercury  was  ob¬ 
tained,  which  (lofty  produced  magnefia  by  abforbing 
oxygen  from  the  air,  or  by  the  action  of  water. 

Mr  Davy  found  that  all  thefe  amalgams  might  be 
preferved  for  a  confiderable  period  under  naphtha.  In 
length  of  time,  however,  they  became  covered  with  a 
white  cruft  under  this  fluid.  In  water,  the  amalgam  of 
barytes  was  mod  rapidly  decompofed  ;  that  of  ftrontites 
and  that  of  lime  next  in  order  :  but  the  amalgam  from 
magnefia,  as  might  be  expelled  from  the  weak  affinity 
of  the  earth  for  water,  very  {lowly  changed.  When  a 
little  fulphuric  acid  was  added  to  the  water,  however 
the  evolution  of  hydrogen,  and  the  produaion  and  folu¬ 
tion  of  magnefia,  were  exceedingly  rapid,  and  the  mer¬ 
cury  foon  remained  free. 

Mr  Davy  believed,  that  one  reafon  why  magnefia 
was  lefs  eafy  to  metallize,  than  the  other  alkaline  earths. 
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Zinc.  was  owing  to  Its  infolubility  in  water,  which  would  pre- 
it  from  being  prefented  in  the  nafeent  ftate,  detach¬ 
ed  from  its  folution  at  the  negative  furface. 

He  then  made  the  experiment,  ufing  moiftened  ful- 
phate  of  magnefia  inltead  of  the  pure  earth  ;  and  the  a- 
malgam  was  much  fooner  obtained.  Here  the  magnefia 
was  attracted  from  the  fulphuric  acid,  and  probably  dc- 
oxigenated  and  combined  with  the  quickfilver  at  the  fame 
inftant. 

The  amalgams  of  the  other  bafes  of  the  alkaline 
earths  could  be  obtained  in  the  fame  manner  from  their 
faline  compounds  :  muriate  and  fulphate  of  lime,  the 
muriate  of  ftrontites  and  barytes,  and  nitrate  of  barytes, 
were  decompofed  by  the  fame  means  as  the  other  earths. 
The  earths,  feparated  at  the  deoxigenating  furface, 
thefe  feemed  inftantly  to  undergo  decompofilion,  and, 
feized  upon  by  the  mercury,  were  in  fome  meafure  de¬ 
fended  from  the  action  of  air,  and  from  the  contadt  of 
water,  and  preferved  by  their  ftrong  attraction  for  this 
metal. 

In  attempting  to  procure  the  metals  of  the  alkaline 
earths,  the  latter  were  (lightly  moifiened,  and  mixed 
with  one-third  of  red  oxide  of  mercury  ;  the  mixture 
was  placed  on  a  plate  of  platina  ;  a  cavity  was  made 
in  the  upper  part  of  it  to  receive  a  globule  of  mercury, 
of  from  50  to  60  grains  in  weight  5  the  whole  was  cov¬ 
ered  by  a  film  of  naphtha,  and  the  plate  was  made  pofi- 
tive,  and  the  mercury  negative,  by  a  proper  communi¬ 
cation  with  the  battery  of  five  hundred. 

The  amalgams  obtained  in  this  way  were  diftilled  in 
tubes  of  plate-glafs,  or  in  fome  cafes  in  tubes  of  common 
glafs.  Thefe  tubes  were  bent  in  the  middle,  and  the 
extremities  were  enlarged  and  rendered  globular  by 
blowing,  fo  as  to  ferve  the  purpofes  of  a  retort  and  re¬ 
ceiver.  The  tube,  after  the  amalgam  had  been  intro- 
du^ed,  was  filled  with  naphtha,  which  was  afterwards 
expelled,  bv  boiling,  through  a  fmall  orifice  in  the  end 
correfponding  to  the  receiver,  which  was  hermetically 
fealed  when  the  tube  contained  nothing  but  the  vapour 
of  naphtha,  and  the  amalgam.  It  was  found  immediate¬ 
ly  that  the  mercury  rofe  pure  by  diftillation  from  the  a- 
malgam,  and  it  was  very  eafy  to  feparate  a  part  of  it  5 
but  to  produce  a  complete  decompofilion  was  very  diffi¬ 
cult,  as  nearly  a  red  heat  was  required  for  the  purpofe, 
and  as  at  a  red  heat  the  bafes  of  the  earths  inftantly  adl- 
ed  upon  the  glafs,  and  became  oxigenated.  When  the 
tube  was  large  in  proportion  to  the  quantity  of  amal¬ 
gam  ufed,  the  vapour  of  the  naphtha  furniffied  oxvgen 
fufficient  to  deftroy  part  of  the  bafes :  and  when  a  fmall 
tube  xvas  employed,  it  was  difficult  to  heat  the  part  ufed 
as  a  retort  fufficient  to  drive  off  the  whole  of  the  mer¬ 
cury  from  the  bafes,  without  railing  too  highly  the  tem¬ 
perature  of  the  part  ferving  for  the  receiver,  fo  as  to 
burft  the  tube. 

In  confequence  of  thefe  difficulties,  in  a  multitude  of 
trials,  only  a  very  few  fuccefful  refults  were  obtained; 
and  in  no  cafe  could  our  author  be  abfolutely  certain,, 
that  there  was  not  a  minute  portion  of  mercury  ftill  in 
combination  with  the  metals  of  the  earths. 

In  the  beft  refult  obtained  from  the  diftillation  of  the 
amalgam  of  barytes,  the  refiduum  appeared  as  a  white 
metal,  of  the  colour  of  filver.  It  was  fixed  at  all  com¬ 
mon  temperatures,  but  became  fluid  at  a  heat  below 
rednefs,  and  did  not  rife  in  vapour  when  heated  to 
sednefs,  in  a  tube  of  platc-glafs,  but  aded  violently  up¬ 
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contain  barytes,  and  a  fixed  alkaline  balls,  in  the  firft  v ■ 
degree  of  oxigenation.  When  expofed  to  air,  it  rapidly 
tarniflied,  and  fell  into  a  white  powder,  which  was 
barytes.  When  this  procefs  was  conduced  in  a  fmall 
portion  of  air,  the  oxygen  was  abforbed  and  the  nitro¬ 
gen  remained  unaltered  ;  when  a  portion  of  it  was  intro¬ 
duced  into  water,  it  aded  upon  it  with  great  violence 
and  funk  to  the  bottom,  producing  in  it  barytes  ;  and 
hydrogen  was  generated.  From  the  minutenefs  of  the 
quantities  obtained,  neither  its  phylical  nor  chemical  qua¬ 
lities  could  be  examined  corredly.  It  funk  rapidly  in 
water,  and  even  in  fulphuric  acid,  though  furrounded 
by  globules  of  hydrogen,  equal  to  two  or  three  times 
its  volume ;  from  which  it  feems  probable,  that  it  can¬ 
not  be  lefs  than  four  or  five  times  as  heavy  as  water.  It 
flattened  by  preffure,  but  required  a  confiderable  force 
to  produce  this  effed. 

The  metal  from  ftrontites  funk  in  fulphuric  acid,  and 
exhibited  the  fame  characters  as  that  from  barytes,  ex- 
cept  in  producing  ftrontites  by  oxidation. 

The  metal  from  lime,  Mr  Davy  has  never  been  able 
to  examine,  either  when  expofed  to  air,  or  when  under 
naphtha.  In  the  cafe  in  which  he  was  able  to  diftil  the 
quickfilver  from  it  to  the  greateft  extent,  the  tube  un¬ 
fortunately  broke,  while  warm,  and  at  the  moment  that 
the  air  entered,  the  metal,  which  had  the  colour  and 
luftre  of  filver,  inftantly  took  fire,  and  burned  with  an 
intenfe  white  light  into  quicklime. 

The  metal  from  magnefia  feemed  to  ad  upon  the 
glafs,  even  before  the  whole  of  the  quickfilver  was  di¬ 
ftilled  from  it.  In  an  experiment  in  which  the  procefs 
was  flopped  before  the  mercury  was  entirely  driven  off, 
it  appeared  as  a  folid  ;  having  the  fame  whitenefs  and 
luftre  as  the  metals  of  the  other  earths.  It  funk  rapidly 
in  water,  though  furrounded  by  globules  of  gas  produ¬ 
cing  magnefia,  and  quickly  changed  in  air,  becoming 
covered  with  a  white  cruft,  and  falling  into  a  fine  pow¬ 
der,  which  proved  to  be  magnefia. 

In  feveral  cafes  in  which  amalgams  of  the  metal-s 
were  obtained,  containing  only  a  fmall  quantity  of  mer¬ 
cury,  they  were  expofed  to  air  on  a  delicate  balance,  and 
it  was  always  fnund,  that,  during  the  converfion  of 
metal  into  earth,  there  was  a  confiderable  increafe  of 
weight. 

Mr  Davy  endeavoured  to  afeertain  the  proportions  of 
oxygen  and  hafts  in  barytes  and  ftrontites,  by  heating  a- 
malgams  of  them  in  tubes  filled  with  oxygen,  but  with¬ 
out  fuccefs.  He  fatisfied  himfelf,  however,  that  when 
the  metals  of  the  earths  were  burned  in  a  fmall  quantity 
of  air,  they  abforbed  oxygen,  gained  weight  in  the  pro¬ 
cefs,  and  were  in  the  highly  cauftic  or  un  flaked  ft  ate  ; 
for  they  produced  ftrong  heat  by  the  con  tad  of  water, 
and  did  not  effervefee  during  their  folution  in  acids. 

The  evidence  for  the  compofition  of  the  alkaline 
earths  is  then  of  the  fame  kind  as  that  for  the  compofi¬ 
tion  of  the  common  metallic  oxides ;  and  the  principles 
of  their  decompofition  are  precifely  fimilar,  the  inflam¬ 
mable  matters  in  all  cafes  feparating  at  the  negative  fur¬ 
face  in  the  galvanic  circuit,  and  the  oxygen  at  the  pofi- 
tive  furface. 

Mr  Davy  has  denominated  the  metals  obtained  from 
the  alkaline  earths,  barium  ^Jlrontium ,  calcium ,  and  mag- 
nium . 

In  attempting  the  decompofition  of  the  other  earths, 
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Mr  Davy  was  lefs  fortunate  in  obtaining  diftincl  re- 
fults  \  and  he  obferves  that  the  methods  which  have 
ufually  proved  fuccefsful,  as  well  as  fome  others,  failed. 
When  alumina  was  fubje£ted  to  the  aftion  of  electricity, 
it  was  in  a  date  of  fufion  with  potalh.  In  this  procefs 
metallic  globules  were  produced,  but  they  confided  chielly 
of  the  bafe  cf  the  alkali.  Some  appearances,  however, 
fhewed,  that  the  alumina  itfelf  was  decompofedq  for  when 
foda  was  employed,  the  metallic  produCt  obtained  was 
lefs  fufible  than  fodium  itfelf,  and  when  it  was  a£led  on 
by  water,  it  produced  foda  and  a  white  powder.  When 
potafti  was  fufed  with  the  alumina,  and  fubjeded  to  gal¬ 
vanic  aCtion,  the  metallic  produCl  decompofed  water 
with  great  rapidity,  and  the  folution  obtained  depofited 
alumina  by  the  a£tion  of  an  acid.  When  potaflium  in 
the  date  of  amalgam,  with  one-third  of  mercury,  in  con¬ 
tact  with  alumina,  was  negatively  electrified  under  naph¬ 
tha,  and  after  the  procefs  had  been  continued  for  fome 
time,  the  amalgam  was  added  to  water,  a  decompofition 
took  place,  and  a  folution  was  obtained,  which  produ¬ 
ced  a  cloudinefs  on  the  addition  of  an  acid  5  but  all  thefe 
refults  are  to  be  confidered  as  very  imperfeCt  evidence  of 
the  decompofition  of  alumina. 

Mr  Davy  was  ftill  lefs  fuccefsful  in  attempting  the 
decompofition  of  fillca,  partly  from  its  infolubility, 
and  partly  from  its  being  fcarcely,  if  at  all,  afteCled  with 
ele&ricity,  when  diffufed  in  water,  and  placed  in  the 
galvanic  circuit ;  but  by  following  the  fame  procefles  as 
in  his  experiments  on  alumina,  fome  indications  of  de¬ 
compofition  appeared.  When  filica  was  fufed  writh  fix 
parts  of  potafti,  and  was  placed  in  fufion  in  the  galvanic 
circuit,  metallic  matter  was  obtained,  from  which,  by 
expofure  to  the  air,  or  by  dropping  it  into  water,  a  mi¬ 
nute  quantity  of  filica  was  reproduced.  When  potafiium, 
amalgamated  with  one-third  of  mercury,  and  in  contact 
with  filica,  was  negatively  electrified,  he  obtained  a  fi- 
-railar  refult ;  but  in  none  of  the  experiments  could  the 
produCt  obtained  be  confidered  as  the  pure  bafe  of  the 
earth. 

The  earths  of  zirconia  and  glucina  were  alfo  fubjeCted 
to  the  aCtion  of  galvanifm,  by  procefles  fimilar  to  thofe 
which  have  now  been  deferibed,  and  in  both  there  were 
fome  indications  of  decompofition  ;  but  the  refults  were 
not  fo  perfeCt  as  to  lead  to  any  certain  conclufion  refpeCt- 
ing  their  nature. 

Decompofition  of  Sulphur  and  Phofphorus. 

Sulphur . — Sulphur,  which  had  formerly  been  confidered 
asafimple  fubftance,  appears,  from  the  experiments  of  fome 
of  the  French  chemifts,  and  particularly  thofe  of  Berthol- 
let  junior,  to  be  a  compound  of  fulphur  and  hydrogen. 
The  latter  chemift,  in  his  experiments  to  inveftigate  the 
nature  of  this  fubftance,  caufed  fulphur  to  pafs  through  a 
coated  glafs  tube,  which  was  heated  to  whitenefs  ;  fome 
indications  of  fulphurated  hydrogen  were  obtained.  He 
then  formed  metallic  fulphurets,  as  of  iron,  copper,  and 
mercury,  and  in  thefe  procefles,  which  were  performed 
in  an  earthen  retort  with  great  care,  fulphurated  hydro¬ 
gen  gas  was  alfo  obtained.  Water  in  the  fiate  of  vapour 
being  pafled  over  fulphur  in  fufion,  caufed  the  evolution 
of  fulphurated  hydrogen  ;  the  water  was  not  decompofed, 
for  no  trace  of  acid  could  be  obferved.  It  feemed  only 
to  have  effeCted  the  difengagement  of  hydrogen  from  the 
fulphur. 

Mr  Davy,  in  the  courfe  of  his  experiments  in  galvan- 
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ifm,  fubjeCted  fulphur  to  the  aCtion  of  that  power.  The 
fulphur  which  he  employed  was  fublimed  in  a  retort, 
filled  with  azotic  gas,  and  it  was  kept  hot  till  the  com* 
mencement  of  the  experiment.  The  reafon  of  this  pre¬ 
liminary  procefs  was,  to  avoid  any  uncertainty  which 
might  arife  from  water  abforbed  by  the  fulphur.  The 
fulphur  introduced  into  a  curved  tube,  fig.  7.  which  was 
furnilhed  with  wires  of  platina  A  and  B,  the  upper  wire 
A  being  hermetically  fealed  into  the  end  of  the  tube,  was 
then  placed  in  the  galvanic  circuit  of  a  battery  of  500 
pairs  of  plates  of  fix  inches,  in  a  fiate  of  great  aCtivity. 
A  very  intenfe  adion  followed,  accompanied  by  great 
beat  and  a  brilliant  light.  The  fulphur  foon  entered  into 
ebullition,  and  gave  out  a  great  quantity  of  elaftic  fluid, 
a  good  deal  of  which  was  permanent.  The  fulphur  it¬ 
felf  afiumed  a  deep  red  brown  Colour.  The  gas  obtained 
was  fulphurated  hydrogen.  In  another  experiment  made  on 
200  grains  of  fulphur,  the  amount  of  fulphurated  hydro¬ 
gen  obtained  was  equal  to  more  than  five  times  the  vo¬ 
lume  of  the  fulphur.  A  confiderable  adion  was  obferv- 
ed  to  have  taken  place  on  the  wires  of  platina  ;  and  the 
fulphur,  at  its  point  of  contad  with  the  wires,  reddened 
moift  litmus  paper.  When  fulphur  and  potafiium  are 
heated  together,  a  very  powerful  adion  takes  place. 
Sulphurated  hydrogen  is  difengaged  with  very  intenfe 
heat  and  light.  From  thefe  experiments  the  conclufion 
feems  fair  and  obvious,  that  hydrogen  exifts  in  fulphur, 
for  a  fubftance,  as  Mr  Davy  obferves,  which  can  be 
produced  from  it  in  fuch  abundance,  is  not  to  be  confid¬ 
ered  merely  as  an  accidental  ingredient. 

But  as  it  is  admitted  that  fulphurated  hydrogen  con¬ 
tains  oxygen,  Mr  Davy  contends  that  oxygen  is  to  be 
regarded  as  one  of  the  conftituents  of  fulphur.  In  this 
opinion  he  is  fupported  by  experiment.  He  heated  pot- 
aflium  in  fulphurated  hydrogen  gas,  from  which  moifture 
had  been  as  much  as  poflible  abftraded,  by  muriate  of 
lime.  The  potafiium  took  fire,  and  burnt  with  a  bril¬ 
liant  flame.  When  four  grains  of  potafiium  were  heated 
in  20  cubic  inches  of  gas,  the  quantity  of  gas  diminifhed 
only  about  cubic  inches  ;  but  the  properties  of  the 
gas  were  totally  changed.  A  fmall  portion  only  of  it 
was  abforbed  by  water,  and  the  remainder  was  hydro¬ 
gen,  holding  in  folution  a  minute  portion  of  fulphur. 
Some  fulphur  was  obferved  on  the  fides  of  the  retort, 
and  a  folid  matter  was  formed,  which  on  the  furface  was 
of  a  red  colour,  like  fulphuret  of  potafti,  but  internally 
dark  gray,  like  fulphuret  of  potafiium.  By  fubjecting 
this  fubftance  to  the  adion  of  muriatic  acid,  fulphurated 
hydrogen  gas  was  obtained,  but  the  proportion  was  lefs 
than  would  have  been  given  out,  had  the  potaflium  been 
in  combination  with  pure  combuftible  matter.  From 
this  Mr  Davy  concludes,  that  there  is  a  principle  in  ful¬ 
phurated  hydrogen  which  is  capable  of  deftroying  par¬ 
tially  the  inflammability  of  potafiium,  and  of  producing 
upon  it  all  the  efFeCts  of  oxygen.  As  fulphurated  hy¬ 
drogen  is  obtained  by  heating  fulphur  ftrongly  in  hydro* 
gen  gas,  Mr  Davy  introduced  four  grains  of  fulphur  in 
a  glafs  retort,  containing  about  20  cubical  inches  of  hy¬ 
drogen,  and  by  means  of  a  fpirit  lamp,  he  faifed  the  heat 
nearly  to  rednefs.  No  perceptible  change  took  place  in 
the  volume  of  the  gas  after  the  procefs.  The  fublimed 
fulphur  was  unchanged  in  its  properties,  and  about  three 
cubical  inches  of  unelaftic  fluid,  abforbable  by  water, 
reddening  litmus,  and  having  all  the  properties  of  ful¬ 
phurated  hydrogen  gas,  were  formed.  Suppofing  then 
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Zinc,  fulphurated  hydrogen  to  be  conftltuted  by  fulphur  dif- 
v  folved  in  its  unchanged  ftate  in  hydrogen,  and  admit 
the  exigence  of  oxygen  in  this  gas,  its  exigence  nmft 
like  wife  be  allowed  in  fulphur.  From  thefe  experiments 
Mr  Davy  thinks  it  not  unrealonable  to  aiTume,  that  ful- 
phur  in  its  common  date  is  a  compound  of  fmall  quan¬ 
tities  of  oxygen  and  hydrogen,  with  a  large  quantity  of 
a  bafe,  which  produces  the  acids  oi  fulphur  in  combuf* 
tion  j  and  as  this  bafis,  it  is  added,  poffeffes  ftrong  at¬ 
tractions  for  other  bodies,  it  will  probably  be  very  diffi¬ 
cult  to  obtain  it  in  its  uncombined  ftate. 

Sulphur  combines  readily  with  potaffium,  when 
brought  into  contact  in  tubes  filled  with  the  vapour  of 
naphtha  ;  heat  and  light  are  rapidly  evolved  during  the 
combination,  and  a  gray  fubftance  like  artificial  ful¬ 
phuret  of  iron,  is  produced.  The  fulphurated  hydrogen 
in  fmall  quantity  is  formed  at  the  moment  of  combina¬ 
tion,  the  hydrogen  of  which,  it  is  fuppofed,  is  derived 
from  the  fulphur.  The  fulphuret  of  potaffium  readily 
inflames,  and  when  expofed  to  the  air,  it  is  gradually 
oxidated,  and  converted  into  fulphate  of  potafli. 

Sulphur  alfo  enters  into  combination  with  fodium,  ac¬ 
companied  alfo  with  the  evolution  of  heat  and  light.  An 
explofion  fometimes  takes  place,  which  is  owing  to  the 
volatilization  of  a  portion  of  fulphur,  and  the  diiengage- 
ment  of  fulphurated  hydrogen  gas.  The  fulphuret  of  fo¬ 
dium  is  of  a  deep  gray  colour. 

Phofphorus . — Mr  Davy  fubjeCed  phofphorus  tofimilar 
experiments,  and  he  found  that  the  fame  analogies  are 
applicable  to  this  combuftible.  Common  eleCrical  fparks 
tranfmitted  through  phofphorus  produce  no  evolution  of 
permanent  gas  ;  but  when  aCed  upon  by  the  fame  gal¬ 
vanic  battery,  and  in  the  fame  circumftances  as  the  ful¬ 
phur,  a  confiderable  evolution  of  gas  was  effeCed,  and 
the  phofphorus  became  of  a  deep  red  brown  colour.  The 
gas  was  phofphorated  hydrogen  \  and  in  an  experiment 
continued  for  fome  hours,  the  quantity  evolved  was  four 
times  the  volume  of  the  phofphorus.  The  light  by  the 
galvanic  fpark  was  at  firft  a  brilliant  yellow,  and  after¬ 
wards  orange. 

Three  grains  of  potaffium  were  heated  in  1 6  cubical 
inches  of  phofphorated  hydrogen.  As  the  fufion  was  ef- 
feCed,  the  retort  was  filled  with  white  fumes,  and  a 
reddifh  fubftance  was  depofited  upon  the  upper  part  and 
fides  \  the  heat  was  applied  for  fome  minutes,  but  no  in¬ 
flammation  took  place.  When  the  retort  cooled,  the 
abforption  was  lefs  than  a  cubical  inch  *,  the  potaffium 
externally  wras  of  a  deep  brown,  and  internally  of  a  lead 
colour.  The  refidual  gas  feemed  to  contain  in  folution 
a  little  phofphorus,  but  it  had  not  the  property  of  fpon- 
taneous  inflammation.  While  the  phofphuret  was  aCed 
upon  over  mercury  by  a  folution  of  muriatic  acid,  it  gave 
out  only  i|-  cubical  inch  of  phofphorated  hydrogen. 

One  grain  of  potaffium,  and  one  of  phofphorus,  were 
fufed  together.  In  combining,  a  very  vivid  light  and 
intenfe  ignition  were  produced  j  of  a  cubical  inch  of 
phofphorated  hydrogen  was  evolved,  and  the  phofphuret, 
with  diluted  muriatic  acid  over  mercury,  gave  out  ^  of 
a  cubical  inch  of  phofphorated  hydrogen.  In  another 
experiment  with  one  grain  of  potaffium,  and  three  of 
phofphorus,  nearly  one -fourth  of  a  cubical  inch  of  phof¬ 
phorated  hydrogen  was  obtained  \  but  the  compound 
yielded  by  muriatic  acid,  only  of  a  cubical  inch. 

From  thefe  experiments  it  is  concluded,  that  phof¬ 
phorated  hydrogen  contains  a  minute  proportion  of  oxy¬ 


gen,  and  confequently  that  the  fame  element  enters  into  Zinc, 
the  compofition  of  phofphorus.  The  deficiency  of  phof-F— ~\r- 
phorated  hydrogen  in  the  laft  experiment  can  only  be 
referred  to  the  iupply  of  oxygen  to  the  potaffium  from  . 
the  phofphorus  j  and  the.  quantity  of  phofphorated  hydro¬ 
gen  produced  in  the  experiment  with  equal  parts  of  pot¬ 
affium  and  phofphorus,  is  much  lefs  than  could  be  ex- 
peCed,  if  the  potaffium  and  phofphorus  confifted  merely 
of  pure  combuftible  matter. 

Mr  Davy  alio  iniiituted  a  fet  of  interefting  experi¬ 
ments  on  the  ftates  of  the  carbonaceous  principle  in 
plumbago,  charcoal,  and  the  diamond,  and  the  relults  of 
thefe  are  detailed  in  the  fame  memoir  ;  but  for  an  ac¬ 
count  of  them  we  mu  ft  refer  to  the  paper  itfelf. 

Decompojltion  of  B oracle.  Fluoric ,  and  Muriatic  acids . 

The  properties  of  boracic,  fluoric,  and  muriatic  acids, 
many  of  which  are  quite  analogous  to  thofe  of  other 
acids  whofe  elements  have  been  difeovered,  have  led 
chemifts  to  conclude  that  oxygen  is  alfo  the  acidifying 
principle  in  the  former  j  but  the  feparate  exiftence  or 
nature  of  the  bafe  of  thefe  three  acids  was,  till  the  late 
refearches  of  galvanifm  were  inftituted,  utterly  unknown. 

The  inveftigation  of  the  nature  of  thefe  fubftances  has 
been  profecuted  by  Mr  Davy,  and  fome  of  the  French 
chemifts  \  and  of  their  experiments  we  ffiall  now  give  a 
very  fhort  account. 

Boracic  acid. — When  boracic  acid  was  moiftened 
with  water,  and  expofed  between  two  furfaces  of  pla- 
tma,  and  then  fubjeCed  to  the  battery  of  500  plates, 
an  olive  brown  matter  formed  on  the  negative  furface, 
and,  increafing  in  thicknefs,  appeared  at  laft  almoft 
black.  This  fubftance  was  -permanent  in  water,  but  it 
diffolved  and  effervefeed  in  warm  nitrous  acid.  Heated 
to  rednefs  on  the  platina,  it  burnt  flowly,  and  gave  off 
white  fumes,  which  reddened  moiftened  litmus  paper. 

A  black  mafs  remained,  which  through  a  magnifier  ap¬ 
peared  vitreous,  and  feemed  to  contain  a  fixed  acid.  The 
inference  drawn  from  this  experiment  is,  that  the  acid 
was  decompofed,  and  again  by  the  latter  procefs  repro¬ 
duced. 

When  equal  weights  of  potaffium  and  boracic  acid 
were  heated  together  in  a  green  glafs  tube,  which  had 
been  exhaufted,  after  being  twice  filled  with  hydrogen 
gas,  an  intenfe  ignition,  with  vivid  inflammation,  where 
the  potaffium  was  in  contact  with  the  boracic  acid,  took 
place,  even  before  the  temperature  approached  near  to  a 
red  heat,.  When  the  acid  had  been  heated  to  whitenefs, 
before  being  introduced  into  the  tube,  and  powdered  and 
ufed  while  yet  warm,,  the  quantity  of  gas  which  was  hy¬ 
drogen,  given  out  in  the  operation,  did  not  exceed 
twice  the  volume  of  the  acid.  In  this  mode  of  con¬ 
ducing  the  experiment,*  12  or  14  grains  of  each  of  the 
two  fubftances  only  could  be  employed,  on  account  of 
the  intenfe  heat  and  confequent  fufion  of  the  glafs  tube 
with  larger  proportions.  Mr  Davy  found  in  fever al' 
experiments,  in  which  he  employed  equal  parts  of  acid 
and  potaffium,  that  a  great  proportion  of  the  former 
remained  undecompofed,  and  he  afeertained  that  twenty 
grains  of  potaffium  had  their  inflammability  deftreyed  by 
eight  grains  of  boracic  acid. 

To  colleC  the  fubftances  formed  in  the  procefs,  me¬ 
tallic  tubes  with  ftop-cocks,  and  exhaufted,  after  being 
filled  with  hydrogen,  were  employed.  With  tubes  of 
brafs  or  copper,  a  dull  red  heat*  only,  but  with  iron  , 
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Zmc*  tubes,  a  white  heat  was  applied  \  and  in  all  cafes  the 
acid  was  decompofed  with  the  fame  refults.  The  fub¬ 
ftance  obtained  from  the  iron  tube  was  in  fome  parts  of 
a  dark  olive  colour,  and  in  others  almoft  black.  It  did 
not  effervefce  with  warm  water,  but  was  rapidly  a&ed 
upon  by  it.  The  folutions  obtained  confifted  of  fubbo- 
rate  of  potafli,  and  potafh. 

The  following  are  the  properties  of  the  fubftance  ob¬ 
tained  in  the  decompofition  of  boracic  acid  by  means  of 
proceffes  conducted  in  brafs  tubes,  which  afforded  it  in 
largeft  proportion.  To  this  fubftance  Mr  Davy  has 
given  the  name  of  horaciumy  which,  as  it  is  produced  in 
the  manner  now  defcribed,  is  in  the  form  of  a  pulveru¬ 
lent  mafs  of  the  darked  (hades  of  olive  ;  it  is  opaque, 
very  friable  \  the  powder  does  not  fcratch  glafs,  and  is 
a  non-condu&or  of  electricity.  Dried  at  ioo°  or  120°, 
it  gives  off  moidure,  by  decreafing  the  temperature  \ 
and  when  heated  in  the  atmofphere,  takes  fire  at  a  tem¬ 
perature  below  the  boiling  point  of  olive  oil,  emitting 
a  red  light,  and  fparks  like  charcoal.  When  excluded 
from  air,  and  fubjeCted  to  a  white  heat  in  a  platina 
tube,  exhaufted  after  being  filled  with  hydrogen,  it  re¬ 
mains  unchanged,  excepting  in  becoming  a  little  darker, 
and  acquiring  a  greater  fpecific  gravity. 

Boracium  introduced  into  a  retort  filled  with  oxygen 
gas,  and  heated  by  a  fpirit  lamp,  throws  off  vivid  fcin- 
tillations  like  thofe  of  the  combudion  of  the  bark  of 
charcoal,  and  the  mafs  gives  out  a  brilliant  light.  A 
fublimate  appears,  which  is  boracic  acid  \  it  becomes 
coated  with  a  vitreous  fubdance,  which  is  alfo  found  to 
be  the  fame  acid.  When  this  is  wafhed  off,  the  black 
refiduum  requires  a  greater  heat,  but  it  is  alio  inflamed, 
and  converted  into  boracic  acid.  When  boracium  is 
brought  into  contafl  with  oxymuriatic  acid  gas,  at 
common  temperatures,  it  immediately  takes  fire,  and 
burns  with  a  brilliant  white  light,  coating  the  infide  of 
the  veffel  with  a  white  fubdance,  which  is  boracic  acid. 
Boracium  heated  to  rednefs  with  hydrogen  or  nitrogen, 
became  of  a  darker  colour,  and  gave  out  a  little  moif- 
ture,  but  remained  otherwife  unchanged.  Thrown  into 
concentrated  nitric  acid,  it  rendered  k  bright  red  ;  ni¬ 
trous  gas  was  produced  and  abforbed,  but  no  rapid  fo- 
lution  took  place  till  the  acid  was  heated,  when  the 
boracium  difappeared  with  effervefcence,  and  the  evo¬ 
lution  of  nitrous  gas,  and  the  fluid  yielded  boracic  acid. 
The  a&ion  of  boracium  on  fulphuric  and  muriatic  acids 
was  not  remarkable.  It  combined  with  the  fixed  alka¬ 
lies,  both  by  fufion  and  aqueous  folution,  and  formed 
pale  olive-coloured  compounds,  which  by  muriatic  acid 
were  precipitated  of  a  dark  colour.  When  fufed  with 
fulphur,  it  diffolved  (lowly,  and  the  fulphur  became  of 
an  olive  colour.  Its  a&ion  with  phofphorus  in  the  fame 
circumftances  was  (till  feebler,  but  it  communicated  a 
(hade  of  pale  green. 

From  the  experiments  now  detailed,  it  appears  that 
boracium  obtained  by  means  of  potaflium,  is  different 
from  any  other  known  fpecies  of  matter,  and  feems  to 
be  the  fame  as  that  obtained  from  boracic  acid  by  elec¬ 
tricity.  According  to  the  refult  of  experiments  made 
by  Mr  Davy,  boracic  acid  is  compofed  of  one  part  of 
boracium,  and  about  1.8  of  oxygen  ;  and  fuppofing  the 
dark  refidual  fubftance  to  be  an  oxide,  it  confifts  of  4.7 
of  boracium,  and  1.55  of  oxygen. 

For  an  account  of  the  experiments  of  Gay  Luffac  and 
Thenard,  in  inyeftigating  the  nature  of  boracic  acid, 
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fee  Jour,  de  Phyfique,  tom.  ixvii.  or  Nichol.  Jour,  xxiii.  Zmc. 
260. 

Fluoric  acid. — According  to  the  experiments  of  Mr 
Davy,  potaflium,  when  heated  in  fluoric  acid  gas,  un¬ 
dergoes  combuftion,  and  a  great  abforption  of  the  gas 
takes  place.  In  other  experiments  he  found,  that  when 
fluoric  acid  gas,  procured  in  conta£t  with  glafs,  is  intro¬ 
duced  into  a  plate  glafs  retort,  exhaufted  after  being 
filled  with  hydrogen  gas,  white  fumes  appear  from  the 
a&ion  of  the  potaflium,  which  lofes  its  fplendour,  and 
becomes  coloured  with  a  gray  cruft.  The  fumes  are 
more  copious  when  the  bottom  of  the  retort  is  gently 
heated.  The  volume  of  the  gas  examined  at  this  time 
appears  to  be  a  little  increafed,  with  the  addition  of  hy¬ 
drogen  ;  and  when  the  temperature  is  raifed  nearly  to 
the  point  of  fublimation  of  the  potaflium,  the  metal  rifes 
through  the  cruft,  becomes  firft  of  a  copper  colour,  and 
then  inflames  and  burns  with  a  brilliant  red  light.  Af¬ 
ter  this  combuftion,  the  fluoric  acid  is  either  wholly  or 
partially  deftroyed,  according  as  the  quantity  of  potaf- 
fium  is  great  or  fmall  ;  and  a  mafs  of  a  chocolate  colour 
is  found  in  the  bottom  of  the  retort ;  the  fides  and  the 
top  are  lined  with  a  fublimate,  which  is  partly  choco¬ 
late,  and  partly  of  a  yellow  colour.  When  the  refidual 
gas  is  wafhed  with  water,  mixed  with  oxygen  gas,  and 
expofcd  to  the  a&ion  of  an  electrical  fpark,  it  detonates, 
and  affords  a  diminution  in  the  fame  way  as  hydrogen 
gas. 

In  one  experiment  with  19  cubical  inches  of  fluoric 
acid  gas,  and  ten  grains  and  a  half  of  potaflium,  14  cu¬ 
bical  inches  of  the  gas  difappeared,  and  about  two  and 
a  quarter  of  hydrogen  gas  were  produced.  The  gas 
had  not  been  artificially  dried ;  little  fublimate  was  pro¬ 
duced,  but  the  whole  of  the  bottom  of  the  retort  was 
covered  with  a  brown  cruft.  When  this  mafs  was  exa¬ 
mined  with  a  magnifier,  it  feemed  to  confift  of  different 
kinds  of  matter.  It  did  not  conduct  ele&ricity  \  it  ef- 
fervefced  violently  in  water,  with  the  evolution  of  an 
inflammable  gas,  which  had  fomewhat  of  the  odour  of 
phofphorated  hydrogen.  Part  of  the  mafs  heated  in 
the  air  burnt  (lowly,  and  was  converted  into  a  white 
faline  matter.  It  alfo  burnt  with  difficulty  in  heated 
oxygen  gas,  but  it  abforbed  a  portion  that  required 
nearly  a  red  heat.  The  light  emitted  refembled  that 
from  the  combuftion  of  liver  of  fulphur.  Chocolate  co¬ 
loured  particles  were  found  floating  in  the  water,  aCled 
on  by  a  portion  of  the  mafs,  and  when  the  folid  matter 
was  feparated  by  the  filter,  the  fluid  was  found  to  con¬ 
tain  fluate  of  potafh  and  potafh.  The  folid  refiduum 
was  heated  in  a  fmall  glafs  retort  filled  with  oxygen 
gas  \  it  burnt  before  reaching  a  red  heat,  and  became 
white.  Oxygen  was  abforbed,  and  acid  matter  pro¬ 
duced.  The  remainder  had  the  properties  of  the  fub¬ 
ftance  formed  from  fluoric  acid  gas,  holding  filiceous 
earth  in  folution  by  the  a&ion  of  water. 

“  The  decompofition  of  the  fluoric  acid,  Mr  Davy 
obferves,  by  potaflium,  feems  analogous  to  that  of  the 
acids  of  fulphur  and  phofphorus.  In  neither  of  thefe 
cafes  are  the  pure  bafes,  or  even  the  bafes  in  their  com¬ 
mon  form,  evolved  ;  but  new  compounds  refult,  and  in 
one  cafe,  fulphurets  and  fulphites,  and  in  the  other  phof- 
phurets  and  phofphites  of  potafli,  are  generated.” 

In  another  experiment  Mr  Davy  attempted  the  de¬ 
compofition  of  fluoric  acid  gas,  which  was  perfectly 
dry,  and  free  from  filiceous  earth,  by  mixing  100  grs. 
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z,|ic.  of  dry  boracic  acid,  and  200  grains  of  ftuor  fpar.  The 
mixture  was  introduced  into  the  bottom  of  an  iron  tube, 
having  a  ftop-cock  and  tube  of  fafety  attached.  The 
tube  was  inferted  horizontally  in  a  forge,  and  20  grains 
of  potaflium  in  an  iron  tray  were  placed  in  that  part  of 
it  where  the  heat  was  only  of  a  dull  red.  The  bottom 
of  the  tube  was  raifed  to  a  white  heat,  and  the  acid,  as 
it  was  generated,  was  aCted  upon  by  the  heated  potaf- 
fium.  The  refult  obtained  was  a  fubftance  in  fome  parts 
black,  and  in  others  of  a  dark  brown  colour.  It  did 
not  effervefce  with  water,  and  when  lixiviated,  afforded 
a  dark  brown  combuftible  mafs  which  did  not  conduct 
eleCtricity,  and,  when  burnt  in  oxygen  gas,  afforded  bo¬ 
racic  and  fluoric  acids.  This  fubftance  did  not  inflame 
fpontaneoufly  in  oxymuriatic  acid  gas  j  but  it  effervefced 
violently,  and  diffolved  in  nitric  acid.  Mr  Davy  thinks 
that  this  fubftance  is  a  compound  of  the  olive-coloured 
oxide  of  boracium,  and  an  oxide  of  the  bafe  of  fluoric 
acid  5  but  he  had  not  examined  its  properties  particu¬ 
larly. 

Muriatic  acid.— Many  conjectures  have  been  offered 
with  regard  to  the  nature  and  conftitution  of  muriatic 
acid,  and  many  attempts  have  been  made  to  effeCt  its 
decompofition.  Mr  Davy  has  extended  his  refearches 
to  this  fubftance,  and  has  profecuted  the  inveftigation 
with  his  ufual  ardour.  It  is  ft  ill,  however,  to  be  re¬ 
gretted,  that  his  fuccefs  has  not  been  commenfurate 
with  his  ingenuity  and  induftry.  Some  have  fuppofed, 
that  the  bafe  of  muriatic  acid  is  hydrogen,  while  others 
contend  that  the  bafe  is  a  compound  of  hydrogen  and 
nitrogen. 

The  refult  of  Mr  Davy’s  firft  experiments  in  this  in¬ 
quiry  (bowed,  that  the  water  alone  in  combination 
with  the  muriatic  acid  is  decompofed,  and  that  this 
elaftic  fluid  contains  a  larger  proportion  of  water  than 
is  ufually  fufpeCted  5  and  from  various  experiments  he 
concludes,  that  muriatic  acid  gas,  in  its  common  ftate, 
is  combined  with  at  leaft  one-third  of  its  weight  of  wa¬ 
ter.  In  the  profecution  of  his  refearches,  therefore,  his 
objeCt  was  to  obtain  the  muriatic  acid  free  from  water. 
With  this  view  he  heated  dry  muriate  of  lime,  mixed 
both  with  phofphoric  acid,  and  dry  boracic  acid,  in 
tubes  of  porcelain  and  of  iron,  and  employed  the  blaft 
of  an  excellent  forge  *,  but  by  none  of  thefe  methods 
was  any  gas  obtained,  till  a  little  moifture  was  added 
to  the  mixture,  and  then  muriatic  acid  was  given  out 
in  fuch  quantity  as  almoft  to  produce  explofions.  In 
diftilling  the  liquor  of  Libavius,  or  the  fuming  muriate 
of  tin,  which  contains  dry  muriatic  acid,  with  fulphur 
and  with  phofphorus,  no  feparation  of  the  acid  took 
place  \  but  with  the  addition  of  water,  muriatic  acid  gas 
was  evolved  with  great  heat  and  violence.  By  diftil¬ 
ling  mixtures  of  corroftve  fublimate  and  fulphur,  and  of 
calomel  and  fulphur  in  their  common  dates,  muriatic 
acid  gas  was  evolved  ;  but  when  thefe  fubftances  were 
dried  by  a  gentle  heat,  the  quantity  of  gas  obtained 
was  greatly  diminiftied.  Mr  Davy,  and  alfo  the  French 
chemifts,  endeavoured  to  procure  dry  muriatic  acid  by 
the  diftillation  of  a  mixture  of  calomel  and  phofpho¬ 
rus.  The  refult  obtained  is  confidered  as  a  compound 
of  muriatic  acid,  phofphorus,  and  oxygen.  In  Mr 
Davy’s  experiments,  the  produCt  was  more  copious  when 
con  oft  ve  fublimate  was  employed.  With  the  fame  view 
of  procuring  dry  muriatic  acid  gas,  he  expofed  phofpho¬ 
rus  to  the  a£Hon  of  oxymuriatic  acid  gas,  in  the  hope 
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that  in  the  oxidation  of  the  phofphorus,  the  whole  of  Zinc 
the  moifture  would  be  abforbed  j  but  the  examination  .  I! 
of  the  refult  (howed,  that  no  muriatic  acid  gas  had 
been  evolved  during  the  procel's,  fo  that  the  muriatic  , 

acid  which  had  difappeared,  muft  exift,  either  in  the 
white  fublimate  which  had  collected  in  the  top  of  the 
retort,  or  in  a  limpid  fluid  which  had  formed  in  its 
neck.  When  the  fublimate  was  expofed  to  the  air,  it 
emitted  fumes  of  muriatic  acid,  and  when  brought  into 
contact  with  water,  muriatic  acid  gas  was  evolved,  and 
phofphoric  and  muriatic  acids  remained  in  folution  in 
the  water.  Mr  Davy  regards  this  white  fublimate  as  a 
combination  of  phofphoric  and  muriatic  acids  in  their 
dry  dates.  The  limpid  fluid  was  of  a  pale  green! fli 
yellow  colour  5  it  rapidly  difappeared  on  expofure  to 
the  air,  emitting  denfe  white  fumes,  which  had  a  ftrong 
fmell,  differing  a  little  from  that  of  muriatic  acid.  Mr 
Davy  thinks  that  this  is  a  compound  of  phofphoric  and 
muriatic  acids,  both  free  from  water. 

Mr  Davy  made  other  experiments,  for  the  purpofe  of 
procuring  muriatic  acid  in  its  uncombined  ftate,  but 
with  no  better  fuccefs.  He  then  tried  the  effcCts  of  po¬ 
taflium  introduced  into  the  fluid  generated  by  the  ac¬ 
tion  of  phofphorus  on  corroftve  fublimate  but  fuch  was 
the  violent  aCtion  of  the  fubftances  operated  upon,  that 
the  apparatus  was  generally  deftroyed,  and  he  was  thus 
precluded  from  examining  the  refults.  But  for  a  parti¬ 
cular  detail  of  the  experiments,  we  muft  refer  to  the 
memoir  itfelf ;  and  for  the  extended  account  of  Mr 
Davy’s  inveftigations  on  this  curious  and  interefting 
fubjeft,  of  which  we  have  given  as  comprehenfive  a 
view  as  our  limits  would  permit,  fee  Phil.  Tranf. 

1807,  1808,  and  1809. 

ZINNIA,  a  genus  of  plants  of  the  clafs  fyngenefia , 
and  in  the  natural  fyftem  arranged  under  the  49th  or¬ 
der,  Compofitce .  See  Botany  Index. 

ZINZENDORFF,  Nicholas  Lewis,  Count,  was 
the  noted  founder  of  the  German  religious  fed  called 
Moravians ,  or  Herrnhutcrs ,  or,  as  they  pretend,  the  re- 
ftorer  of  that  fociety.  From  his  own  narrative  it  ap¬ 
pears,  that  when  he  came  of  age  in  1721,  his  thoughts 
were  wholly  bent  on  gathering  together  a  little  fociety 
of  believers,  among  whom  he  might  live,  and  who  (hould 
entirely  employ  themfelves  in  exercifes  of  devotion 
under  him.  He  accordingly  purchafed  an  eftate  at  Ber- 
tholfdorff  in  Upper  Lufatia,  where,  being  joined  by  fome 
followers,  he  gave  the  curacy  of  the  village  to  a  perfon 
of  his  own  complexion  ;  and  Bertholfdorff  foon  became 
talked  of  for  a  new  mode  of  piety.  One  Chriftian  Da¬ 
vid,  a  carpenter,  brought  a  few  profelytes  from  Mo¬ 
ravia :  they  began  a  new  town  abqut  half  a  league  from 
the  village,  where  Count  Zinzendorff  fixed  his  refidence 
among  them,  and  whither  great  numbers  of  Moravians 
flocked  and  eftabliftied  themfelves  under  his  protection  : 
fo  that  in  1732  their  number  amounted  to  600.  An 
adjacent  hill,  called  the  Huthberg ,  gave  occafion  to  thefe 
colonifts'to  call  their  new  fettlement  Hath  des  Herrn 
and  afterwards  Herrnhutk ;  which  may  be  interpreted 
<l  The  guard  or  protection  of  the  Lord  and  from  this 
the  whole  feCt  have  taken  their  name.  The  count 
fpared  neither  pains  nor  art  to  propagate  his  opinions ; 
he  went  himfelf  all  over  Europe,  and  at  leaft  twice  to 
America  ;  and  fenfe  miflionaries  throughout  the  world. 

Count  Zinzendorff  died  in  1760.  Thofe  who  wifh  to 
know  more  of  the  Moravian  tenets  may  confult  Rimius’s 
5  I  account 
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account  of  them,  tranflated  in  1753.  See 
Brethren. 

^  ZISCA,  John,  a  famous  general  of  the  forces  of  the 
Huftites,  in  the  15th  century,  was  a  gentleman  educated 
at  the  court  of  Bohemia,  in  the  reign  of  Wenceflaus. 
He  entered  very  young  into  the  army,  and  after  diftin- 
guifhing  himfelf  on  feveral  occafions,  loft  an  eye  in  a 
battle,  whence  he  was  called  Zifca ,  or  One-eyed.  At 
length  ^the  Reformation,  begun  by  John  Hufs,  fpreading 
througn  aim  oft  all  Bohemia,  Zifca  placed  himfelf  at  the 
head  of  the  Huftites,  and  had  foon  under  his  command 
a  body  of  40,000  men.  With  this  army  he  gained  fe¬ 
veral  vi £tones  over  thofe  of  the  Romilh  religion,  who 
carried  on  a  kind  of  crufade  againft  them,  and  built  a 
town  in  an  advantageous  fituation,  to  which  he  gave  the 
name  of  Tabor  ,*  whence  the  Huftites  were  afterwards 
called  I  aborites.  Zifca  loft  his  other  eye  by  an  arrow 
at  the  fie ge  of  the  city  of  Rubi  j  but  this  did  not  pre¬ 
vent  his  continuing  the  war,  his  fighting  battles,  and 
gaining  feveral  great  victories,  among  which  was  that  of 
Aufig  on  the  Elbe,  in  which  9000  of  the  enemy  were 
left  dead  on  the  field.  The  emperor  Sigifmund,  alarm¬ 
ed  at  his  progrefs,  caufed  very  advantageous  propofals  to 
be  offered  to  him ;  which  he  readily  accepted,  and  fet 
out  to  meet  Sigifmund,  but  died  on  the  road.  He  or¬ 
dered  that  his  body  fhould  be  left  a  prey  to  the  birds 
and  wild  beafts ;  and  that  a  drum  fhould  be  made  of  his 
fkin,  being  perfuaded  that  the  enemy  would  fly  as  foon- 
as  they  heard  the  found.  It  is  added,  that  the  Huftites 
executed  his  will  ;  and  that  the  news  of  this  order  made 
fuch  an  impreftion  on  the  difturbed  imaginations  of  the 
German  Papifts,  that  in  many  battles  they  a&ually  fled 
at  the  beat  of  the  drum  with  the  utmoft  precipitation, 
leaving  their  baggage  and  artillery  behind  them. 

ZINZIBER,  or  Zingiber.  See  Amomum,  Bo¬ 
tany  ai>d  Materia  Medica  Index . 

ZION,  or  Sion,  in  Ancient  Geography ,  a  very  fa¬ 
mous  mountain,  Handing  on  the  north  fide  of  the  city  ©f 
Jerufalem,  (Pfal.  xlvii,  2.)  ;  containing  the  upper  city, 
built  by  King  David  ;  and  where  flood  the  royal  palace, 
(Jofephus).  A  part  of  Zion,  fituated  at  its  extremity, 
was  called  Millo,  of  or  m  the  city  of  David,  (2  Chran. 
xxxii.  5.)  Modern  travellers,  who  have  been  upon  the 
fpot,  fay,  that  Zion  is  the  whole  of  the  mountain,  on 
which  Jerufalem  Hands  at  this  day,  though  not  to  the 
extent  in  which  it  anciently  flood  on  the  fame  mountain, 
as.  appears  Pfal.  ix.  12.  15.  Ixv,  1.  lxxxvV.  2,  3.  If. 
lxii.  It  is  fwelled  into  feveral  eminences  or  tops  ; 
as  Moriah,  Acra  Bezetha,  and  Zion,  a  particular  emi¬ 
nence  or  mount,  and  Zion  Proper,  &c.  encompaffed  on 
three  fides,  eaft,  weft,  and  fouth,  with  one  continued 
very  deep  and  fteep  valley  ;  by  means  of  which  it  was 
impregnable  on  thefe  three  Tides,  and  always  attacked 
and  taken,  according  to  Jofephus,  by  the  enemy  on  the 
north  fide,  where  Mount  Zion  became  level,  and  the 
vales  of  Gihon  and  Jehofophat  gradually  lofe  tliem- 
felves.  This  deep  and  fteep  valley  inconteftably  ccn- 
ftitutes  the  compafs  of  the  old  Jerufalem  on  thofe  three 
ftdes,  as' plainly  appears  to  any  perfon  who  has  been 
upon  the  fpot.  On  that  particular  top  of  the  mount 
called  Zion  flood  the  fortrefs  of  the  Jebufites ;  which 
being  afterwards  taken  by  David,  came  to  be  called  the 
City  of  David,  where  he  had  his  royal  refldence  and 
kept  his  court.  That  part  of  the  valley  which  lay  to 
the  eaft  was  called  Jehofophat V,  having  Mount  Olivet 
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United  lying  beyond  it ;  that  to  the  fouth  Gehinnon  ;  and  that 
to  the  weft,  Gihon ,  from  cognominal  mountains  lying  be¬ 
yond  them.  At  the  weft  end  of  Gihon,  without  the 
city,  Hood  Golgotha  or  Calvary.  The  pretended  Gol¬ 
gotha,  fhown  at  this  day  within  the  walls,  is  the  fpurious 
brat  of  interefted  and  fraudulent  monks,  (Korte).  There 
is  another  Zion ,  the  fame  with  Hermon. 

Zion,  or  Zion  College .  See  London,  n°  76. 

ZIPH,  or  Siph,  in  Ancient  Geography ,  the  name  of 
a  wildernefs  or  defert  in.  the  tribe  of  Judah,  where  Da¬ 
vid  w?as  fugitive  ;  lying  to  the  fouth-eall  of  Hebron  ;  fo 
called  from  Ziph  or  Siph,  a  twofold  town  in  this  tribe  \ 
the  one  more  to  the  fouth  towards  Idumea,  on  the  confines 
of  Eleutheropolis,  (Jerome)  ;  the  other  eight  miles  to 
the  eaft  of  Hebron,  towards  the  Dead  fea,  inclining 
fouth  wards,  becaufe  near  Mount  Carmel.  Here  was  a 
mountain,  mentioned  1  Sam.  xxiii.  14.  in  which  David 
abode,  faid  by  Jerome  to  be  rugged,  difmal,  and  always 
overcaft.  Ziphim ,  Zipluei,  or  Ziphenfes ,  the  inhabitants 
of  Ziph,  ver.  19. 

ZIRCHNITZER-see,  otherwife  called-  the  Lake  of 
C%irkmt% ,  in  Carniola,  is  about  one  German  or  four 
Englifh  miles  in  length,  and  half  as  much  in  breadth, 
contains  three  beautiful  iflands,  and  is  encompaffed  at 
fome  diftance  with  mountains  and  forefts.  But  what  is 
moil  remarkable  is,  that  it  difappears  generally  once  a- 
year,  about  St  John’s  or  St  James’s  day,  running  off 
through  holes  or  pits  in  the  bottom  ;  fometimes  it  dif¬ 
appears  twTice  or  thrice  a-year,  and  fometimes  even  in 
winter  if  the  weather  be  dry.  On  the  other  hand,  it 
has  been  known  to  continue  two  or  three  years  without 
running  off.  Of  the  holes  or  pits,  there  are  five  much 
larger  than  the  reff,  each  of  which  fuccefllvely,  when 
the  water  runs  off,  {lands  empty  five  days  ;  fo  that  the 
whole  lake  becomes  dry  in  25.  As  foon  as  the  begin¬ 
ning  of  the  ebb  is  obferved,  the  fiflring  in  the  pits  be¬ 
gins,  which  belongs  to  five  feigniories.  The  filb,  which 
are  carp,  tench,  pike,  eels,  and  two  other  forts  called 
fchleien  and  ruten ,  are  caught  by  laying  nets  over  the 
holes.  Mr  Keyfler  tells  us,  that  upon  the  ringing  of  a  bell 
at  Zirknitz,  when  the  waters  begin  to  fall,  the  pea  fan  ts, 
both  men  and  women,  run  to  the  pools  quite  naked. 

ZIRCON,  a  mineral  fubffance  containing  a  peculiar 
earth.  See  Mineralogy  Index. 

ZJRCONIA,  a  peculiar  earth.  See  Chemistry 
Index. 

ZIZANIA,  a  genus  of  plants  of  the  clafs  monoecia  $ 
and  in  the  natural  fyftem  arranged  under  the  4th  order, 
Gramina.  See  Botany  Index . 

ZODIAC,  a  broad  circle,  whofe  middle  is  the  eclip¬ 
tic,  and  its  extremes  two  circles  parallel  thereto,  at  fuch 
a  diffance  from  it  as  to  bound  or  comprehend  the  excur- 
fions  of  the  fun  and  planets,  (fee  Astronomy).  It  is 
a  curious  enough  fa£t,  that  the  folar  divifion  of  the  In¬ 
dian  zodiac  is  the  fame  in  fubffance  wftth  that  of  the 
Greeks,  and  yet  that  it  has  not  been  borrowed  either 
from  the  Greeks  or  the  Arabians.  The  identity,  or  at 
leaft  ftriking  fimilarity,  of  the  divifion,  is  univerfally 
known  ;  and  M.  Montucla  has  endeavoured  to  prove, 
that  the  Bramins  received  it  fr^m  the  Arabs.  His  opi¬ 
nion,  we  believe,  has  been  very  generally  admitted  ; 
but  in  the  fecond  volume  of  the  Afiatic  Researches,  the 
accomplilhed  prefident  Sir  William  Jones  has  proved  un- 
anfwerably,  that  neither  of  thofe  nations  borrowed  that 
divifion  from  the  other  ;  that  it  has  been  known  among 
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Zodiac  tlic  Hindoos  from  time  immemorial ;  and  that  it  was 
II  probably  invented  by  the  firft  progenitors  of  that  race, 
^Zoophjtes,  w]]Qm  j.ie  conf\(ters  as  the  moft  ancient  of  mankind,  be- 
1_,r  v  fore  their  difperfion.  The  queftion  is  not  of  importance 
fufficiently  general,  ftraitened  as  we  are  by  the  limits 
prefcribed  us,  for  our  entering  into  the  difpute  j  but  we 
think  it  our  duty  to  mention  it,  that  our  aftronomical 
readers,  if  they  think  it  worth  their  while,  may  have  re- 
courfe  to  the  original  writers  for  further  information. 

ZOEGEA,  a  genus  of  plants  of  the  clafs  fyngenefia, 
S  t  Botany  Index. 

ZONE,  in  Geography  and  Agronomy ,  a  divifion  of 
the  terraqueous  globe  with  refpeft  to  the  different  de¬ 
grees  of  heat  found  in  the  different  parts  thereof.  1'he 
zones  are  denominated  torrid,  frigid,  and  temperate.  The 
torrid  zone  is  a  band,  furrounding  the  terraqueous  globe, 
and  terminated  by  the  two  tropics.  Its  breadth  is  46° 
58'.  The  equator,  running  through  the  middle  of  it, 
divides  it  into  two  equal  parts,  each  containing  23  0  29'. 
The  ancients  imagined  the  torrid  zone  uninhabitable. 
The  temperate  zones  are  contained  between  the  tropics 
and  the  polar  circles.  The  breadth  of  each  is  430  2*. 
The  frigid  zones  are  fegments  of  the  furface  of  the  earth, 
terminated,  one  by  the  antarftic,  and  the  other  by  the 
artic  circle.  The  breadth  of  each  is  46°  58'. 

ZOOLOGY,  is  that  part  of  natural  hiftory  which 
relates  to  animals.  See  Natural  History. 

ZOOPHYTES.  The  name  Zoophytes,  Zoophyta 
(i.  e.  animal  plants ,  from  Imcv  ,  animal ,  and  (pvlcy,  plant), 
has  been  long  appropriated  to  a  numerous  affemblage  ot 
marine  or  aqueous  productions,  which  have  puzzled  the 
ingenuity  of  naturaliffs  to  afeertain  their  place  in  the 
chain  of  nature’s  works,  and  which  have  been  alternately 
ranked  among  vegetable  and  animal,  and  fometimes 
even  among  mineral  fubftances.  At  length,  however, 
they  feem,  by  general  confent,  to  have  been  configned 
over  to  the  animal  kingdom,  and,  with  the  addition  of 
feveral  tribes  from  the  Linnaean  orders  of  Intejiina ,  Mol- 
lufca ,  and  Infuforia ,  have,  by  Cuvier  and  his  colleagues 
of  the  French  fchool,  been  elevated  to  the  rank  of  a  fe- 
parate  clafs.  See  Helminthology,  N°  ii. 

In  the  Linnaean  fyftem,  the  zoophytes  of  earlier  mo¬ 
dern  naturalifts  conftitute  the  4U1  order  of  the  clafs  Ver¬ 
mes,  and  as  fucli  have  been  enumerated  under  Helmin- 
THOLOGXJ  but  as  the  circumfcribed  limits  of  that  arti¬ 
cle  did  not  admit  of  our  deferibing  or  figuring  many  fpe- 
cies,  we  (hall  now  as  far  as  poftible  fupply  that  deficiency 
by  felefting  a  few  of  the  moft  curious  or  interefling  fpe- 
cies  of  the  Linnaean  zoophytes ;  and  we  (hall  take  this 
opportunity  of  making  a  few  obfervations  on  fome  of  the 
genera  to  which  they  belong. 

Tuhipara  Figs.  I.  and  2.  reprefent  the  Tubipora  tmifica , 
Mujica .  crimfon  tubipore,  or  organ  coral ;  one  of  the  moft  elegant 
Plate  of  thefe  lingular  productions.  This  fpecies  is  diftinguifti- 
DLXXIX.  e(j  from  its  congeners  by  having  the  tubes  conneBed  into 
Fig.  1.  Sc  2.  fafciculcc  or  bundles ,  and  feparated  from  each  other  by 
tranfjerfe  membranous  partitions.  The  whole  mais 
con  fills  of  upright  parallel  tubes,  riling  over  each  other 
by  ftages,  fomething  like  the  cells  of  a  honeycomb. 
Thefe  tubes  vary  in  height  from  half  an  inch  to  an  inch } 
and  are  from  one-tenth  to  one-eighth  of  an  inch  in  dia¬ 
meter.  Examined  internally,  they  appear  to  contain  a 
fmaller  tube  divided  at  certain  diftances  by  radiated  par¬ 
titions  (fee  fig.  2.),  by  means  of  which  the  tranfverfe  fepta 
fometimes  communicate  with  each  other.  Thefe  tranf- 


verfi t  fepta  are  of  unequal  heights.  The  colour  of  the  mafs  Zoophyt^ 
is  a  deep  purple,  or  a  rich  crimfon.  1  he  fize  of  the  mafs 
varies  confiderably  ;  but  fpccimens  have  been  obtained 
of  from  a  foot  to  three  feet  in  diameter.  It  is  found  a- 
bundantly  in  the  Pacific  ocean,  and  on  the  ftiores  of  fome 
of  the  iflands  in  the  Indian  fea. 

In  its  recent  ftate  it  is  covered  with  a  mucous  or  ge¬ 
latinous  fubftance,  which  pervades  the  whole  mafs  and 
enters  within  each  tube.  The  inhabiting  animal  is  not  cer¬ 
tainly  afeertained,  but  feems  to  be  allied  to  the  nereis  tribe. 

Figs.  3.  and  4.  exhibit  two  views  of  the  MaDRE- Madrepora 
FORA  fungites ,  or  mujljroom  madrepore.  This  body  f \yJimSltes • 
exactly  refembles  a  mulhroom,  that  it  has  very  common-  Fig.  3.  &  4- 
,  ly  been  regarded  as  that  vegetable  in  a  ftate  of  petrifac¬ 
tion  ;  but  recent  obfervations  feem  to  prove  that  it  is 
formed  by  fmall  animals  like  medufee.  The  convex  fide 
of  this  madrepore  is  conical,  fometimes  obtufely  pointed, 
and  exhibits  on  its  furface  thofe  ftellated  pores  which 
form  the  diftinguifhing  char  after  of  the  genus,  while 
the  concave  furface  is  divided  into  numerous  radiated 
furrows  fo  as  to  reprefent  the  gills  of  a  mulhroom. 

When  firft  obtained,  it  is  of  a  delicate  ivhite  colour, 
efpecially  on  the  concave  part,  but  it  foon  acquires  a 
brown  or  yellowilh  tinge.  It  is  found  of  various  fizes, 
from  an  inch  to  fix  inches  in  diameter.  It  is  met  with 
chiefly  in  the  Indian  ocean  and  Red  fea. 

At  fig.  5.  is  repTefented  that  elegant  coral  called  by  Ifis  bippu- 
Linnseus  Isis  hippuris ,  the  black  and  white  jointed  coral  Bp 
of  Ellis.  The  ipecific  charafter  of  this  coral  is  that  • 

is  compofed  of  white  friated joints  united  by  black  junc¬ 
tures  ;  but  this  llrufture  is  not  vifible  till  after  the  coral 
has  been  freed  from  a  whitifh  foft  fpongy  part,  with 
which  the  branches  are  covered  in  their  natural  ftate. 

See  fig.  6.  It  is  found  chiefly  in  the  Indian  feas,  and 
varies  in  height  from  a  few  inches  to  nearly  two  feet. 

Fig.  7.  reprefents  the  Antifathes  myriophylla,  yar-  Anti  path  es 
row  antipathes ,  or  fea-y  arrow,  of  its  natural  fize  ;  while  rnyriophyl- 
fig.  8.  ftiews  one  of  the  pinnas  confiderably  magnified.  la'  plate 

This  is  one  of  thofe  zoophytes  which  in  their  habit  dlxXX. 
and  appearance  almoft  exaftly  refemble  fome  of  the  ve-  ^  ^  8. 
getable  tribes,  and  hence  have  received  the  names  of fea- 
heath ,  fea-cyprefs ,  fea  fennel,  &c.  From  their  colour 
they  are  ufually  denominated  black  coral.  This  fpecies, 
though  one  of  the  fmalleft,  is  not  the  leaft  elegant  of  the 
tribe.  It  confifts  of  numerous  branches,  compofed  of 
very  {lender  pinnae  arranged  in  no  certain  order.  The 
whole  coral  is  feldom.  above  a  foot  in  height,  and  rough 
on  its  outer  furface.  This  alfo  is  a  native  of  the  Indian 
ocean,  being  found  more  efpecially  on  the  coafts  of  the 
Molucca  iflands,  and  is  fometimes  met  with  in  the 
Great  South  fea. 

Fig.  9.  exhibits  a  fpecimen  of  red  coral ,  the  Isis  nobi-  Oorgoma 
lis  of  Linne,  and  Gorgonia  nobilis  of  later  naturalifts.^*^' 
This  fubftance,  though  now  nearly  exploded  from  the 
materia  medica ,  will  ftill  retain  a  place  in  our  cabi¬ 
nets  for  its  iritrinfic  beauty  and  elegant  appearance  \ 
but  when  examined  on  its  native  beds,  or  foon  after  be¬ 
ing  fiftied  up,  it  (hews  a  very  different  furface  from  that 
under  which  we  ufually  fee  it.  Fig.  9.  reprefents  it  as 
prepared  for  fale  by  being  deprived  of  its  fleftiy  animal 
bark  or  coating,  but  retaining  the  ftriated  appearance 
which  marks  its  fpecific  charafter  \  but  fig.  10.  exhibits 
a  piece  of  it  in  its  natural  ftate,  with  polypes  extruded 
from  the  flelhy  coat,  and  (hewing  ftill  more  diftinftly  at 
the  extremities  the  ftreaks  below. 
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Zoophytes.  Red  coral  is  found  in  large  beds  or  reefs  in  feveral 
parts  0f  the  Mediterranean  fea,  and  coral  fiiheries  are 
eftabliftied  on  the  coafts  and  near  the  iflands.  A  fiftiery 
of  this  kind  in  the  llraits  of  Medina  is  minutely  defcrib- 
ed  by  Spallanzani  in  his  Travels  in  the  two  Sicilies , 
vol.  iv.  To  tear  the  coral  from  the  rocks  they  make 
ufe  of  a  machine  compofed  of  two  beams  tied  acrofs  each 
other,  and  furniftied  with  a  leaden  weight  to  fink  them, 
and  a  quantity  of  loofe  hemp  and  feveral  ftrong  nets  to 
entangle  the  branches  of  the  coral.  To  this  machine  is 
attached  a  ftrong  rope,  which  is  held  by  the  fiftiers,  and 
ferves  both  to  diredl  the  net  and  to  draw  it  up  when  the 
coral  is  entangled.  Several  boats  go  in  company,  each 
containing  eight  men,  and  the  fiftiery  lafts  from  April 
to  July.  The  quantity  collefted  every  year  amounts  on 
an  average  to  twelve  Sicilian  quintals,  each  equal  to  250 
pounds  Troy,  and  each  pound  ufually  fells  for  about 
four  (hillings  and  fixpence.  They  do  not  fi(h  on  the 
fame  bank  oftener  than  once  in  ten  years,  as  this  time 
is  deemed  neceffary  for  the  coral  to  acquire  its  full  fize 
and  vigour. 

Another  beautiful  fpecies  of  gorgonia,  the  GoRGO- 
NIA  ceratophyta ,  is  figured  at  fig.  II.  This  is  diftinguifti- 
ed  by  its  dichotomous flattifh Jlem ,  and afcending  branches . 
The  outer  flefti  is  of  a  purplilh  colour,  and  the  branches 
are  furniftied  with  two  rows  of  fcattered  pores  from 
which  the  polypi  appear.  It  is  found  in  the  Mediterra¬ 
nean,  and  fometimes  on  the  eaftern  coafts  of  America. 

Nearly  allied  to  the  gorgoniae  is  the  fpecies  of  alcy- 
onium  reprefented  at  fig.  12.  This  is  the  Alcyonium 
gorgonoides  of  Gmelin.  It  is  of  a  cinereous  colour,  of  a 
fandy  fleftiy  confidence,  having  radiated  warty  cellules. 
It  is  found  on  the  northern  coaft  of  South  America,  efpe- 
cially  near  the  ifland  of  Cura^oa. 

The  zoophytes  which  naturalifts  diftinguifti  by  the 
generic  name  alcyonium,  fometimes  form  independent  bo¬ 
dies  of  a  rounded  form,  fuch  as  thofe  called  the  fea-orange , 
fea-fig,  &c. )  or  cover  the  furface  of  (hells  and  other  ma¬ 
rine  bodies  like  a  kind  of  bark.  Their  internal  part  or 
bafe  is  friable,  and,  when  dried,  appears  to  be  compofed 
of  fine  fibres,  which  are  either  longitudinal,  as  in  the 
prefent  cafe,  diverging,  or  circular.  This  bafe  is  cov¬ 
ered  with  a  foft  cruft,  that  in  drying  affumes  a  leathery 
confidence,  and  is  pierced  with  numerous  little  cells  in¬ 
habited  by  polypi.  In  fome  fpecies  thefe  cells  are  di- 
fperfed  over  the  whole  furface  of  the  coral,  while  in 
others  they  are  confined  to  particular  fpots  or  tubercles. 
They  are  all  inhabitants  of  the  ocean,  where  they  are 
ufually  fixed  to  rocks  or  other  folid  b<?dies. 

In  the  article  Helminthology  we  have  fufficiently 
treated  of  the  nature  and  properties  of  the  fponges,  and 
DLXXXI.  have  there  mentioned  particularly  the  common  or  ojfici- 
JFig.  13.  nal  fponge.  At  fig.  13.  is  reprefented  a  more  curious 
fpecies,  the  Sp.  tubulofa  or  JiJlularis ,  the  tubular  or 
pipey  fponge.  This  confifts  of  fimple  upright,  attenua¬ 
ted,  rigid  tubes,  tuberculated  on  the  outer  furface, 
which  is  of  a  black  colour.  It  is  found  in  the  feas  that 
wa(h  the  coafts  of  America. 

Tlujtraare-  The fluftrce  are  a  tribe  of  infignificant  zoophytes, 
nofa.  which  feem  fcarcely  entitled  to  the  rank  which  they 
Fig.  14.  hold  in  the  animal  creation.  They  are  formed  of  a  con¬ 
geries  of  fuperficial  cells,  placed  clofe  together,  like  thofe 
of  a  honeycomb,  but  generally  occupying  only  a  (ingle 
furface.  Sometime?  this  fubftance  forms  a  coating  to  fome 
other  marine  body,  at  others  it  is  unattached  and 
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forms  a  floating  foliaceous  mafs  or  mat.  The  fpecies  re-  Zoophytes, 
prefen  ted  at  fig.  1 4.  is  one  of  the  moft  curious,  and  is  y— — ■* 
defcribed  by  Ellis  under  the  name  of  Englifh  fca-mat , 
called  in  the  Linncean  Tranfa&ions ,  vol.  v.  FlustrA 
arenofa.  It  is  compofed  of  fandy  particles  aggluti¬ 
nated  together  with  flime,  and  in  (hape  refembles  the 
fore  part  of  a  horfe’s  hoof.  It  is  very  friable,  and  fo 
thin  as  to  be  ealily  broken.  Thefe  jlujirce  are  found 
abundantly  on  the  coaft  of  Kent,  and  about  Holy-head 
on  the  Wel(h  coaft. 

Fig.  1 5.  reprefen ts  a  fpecimen  of  SERTULARIA  fetacea ,  Sertularia 
the  fmall fea-brijile  coralline  of  Ellis,  of  its  natural  fiz z^fttacca. 
and  fig.  16.  (hews  the  fame  fpecimen  confiderably  mag- Fig.  15. 
nified.  This  fpecies  is  diftinguifhed  by  being  Jimp/y^  l6t 
pinnated ,  with  bent  alternate  pinnce ,  furnifhed  with  very 
remote  procejfes  growing  only  on  one  Jide ,  and  oblong 
axillary  ovaries.  It  is  one  of  the  fmalleft  and  moil 
delicate  of  the  tribe,  feldom  exceeding  an  inch  and  a 
half  in  height.  It  is  very  common,  and  is  found  on  the 
JBritifh  coafts. 

None  of  the  zoophytes  bear  a  nearer  rsfemblance  to 
vegetables  than  the  fertularice .  Their  creeping  roots, 
their  branched  ftem,  and  tufts  of  feeming  flowers  (the 
polypine  proceffes)  give  them  all  the  air  of  plants. 

Hence  they  were  long  confidered  as  fea-mojfes ,  and  de- 
fcribed  by  botanifts  under  that  name.  See  Kay’s  Synop . 

Jis ,  p.  38.  and  39.  When  attentively  examined,  however, 
their  animal  nature  will  fcarcely  be  difputed.  Exter¬ 
nally  they  are  compofed  of  a  horny  fubftance,  perfectly 
tranfparent,  and  through  this  may  bediftinguiftied  the 
animal  fubftance  travelling  the  centre  of  the  ftem  and 
branches  like  the  pith  of  a  plant,  and  appearing  exter¬ 
nally  as  little  knots  or  protuberances  in  the  form  of 
tentaculated  polypes.  Thefe  extraneous  polypes  are 
confidered  by  Cuvier,  ( Tableau  Element  air  e,  p.  768.) 
not  as  diftinft  animals,  but  only  as  parts  of  the  fame 
animal  which  conftitutes  the  foie  inhabitant  of  the 
fertularia.  Thefe  zoophytes  adhere  to  rocks,  (hells,  See, 
by  creeping  roots,  and  appear  to  propagate  by  means 
of  eggs.  They  are  among  the  moft  common  of  this 
clafs  of  animated  beings. 

The  Pennatu LjE  or  Sea-pens  conftitute  a  very  curi-  pennatula 
ous  tribe  of  zoophytes,  which  are  completely  locomo- phojphoren* 
tive,  and  fwim  in  the  manner  of  fifties.  They  confift  of  Fig.  17. 
an  internal  bone  or  rather  horny  fubftance,  covered  with  18. 
a  fenfible  flefhy  coat.  Their  lower  extremity  is  fimple 
like  the  barrel  of  a  quill,  while  the  upper  extremity  is 
expanded  into  a  flattened  part,  that  is  generally  compo¬ 
fed  of  pinnae  like  the  barbs  of  a  quill,  though  it  is  fome¬ 
times  merely  a  fimple  expanded  mafs  furniftied  with 
polypine  proceffes. 

Fig.  17.  reprefents  one  of  the  moft  common  fea-pens 
properly  fo  called,  the  Pennatula phofphorea,phofphoref- 
cent  pennatula,  of  its  natural  fize.  It  has  afejhyfem,  a 
rough  middle  part ,  and  imbricated  pinnules.  The  pinnae 
are  furniftied  on  one  fide  with  leffer  pinnules,  at  the  extre¬ 
mities  of  which  appear  the  polypes.  See  fig.  18.  which 
(hews  one  of  the  feparate  pinnae,  a  little  magnified.  This 
fpecies  is  of  a  fine  red  or*  light  fcarlet  colour,  and  when 
alive  exhibits  a  (long  phofphorefcent  light,  fo  as  to  render 
diftinftly  vifible  obje&s  that  are  near  it.  It  js  pretty  com¬ 
mon  on  the  coafts  of  Britain,  and  is  fometimes  taken  in 
the  fiftiermen’s  nets,  or  adhering  to  the  baits. 

For  figures  of  two  other  Linnaean  zoophytes,  the 
Tubularia  magnified ,  and  Hydra  viridis,  fee  Plate 
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CCLIIL  Several  of  Cuvier’s  zoophytes  are  reprefent- 
ed  in  Plates  XXXIV.  CCLI.  and  CCLII.  and  fome  of 
the  Infuforia  in  Plates  XXXV.  and  XXXVI. 

ZOOTOMY,  the  art  of  diffeaing  animals  or  living 
creatures,  being  the  fame  with  anatomy.  See  Anato¬ 
my. 

ZORILLE,  a  fpecies  of  weefel  which  inhabits  Peru, 
and  other  parts  of  South  America  $  and  is  faid  to  be 
remarkable  for  its  fetid  odour. 

ZOROASTER,  or  Zerdusht,  a  celebrated  ancient 
philofopher,  faid  to  have  been  the  reformer  or  the 
founder  of  the  religion  of  the  magi.  It  is  wholly  un¬ 
certain  to  how  many  eminent  men  the  name  of  Zoro¬ 
after  belonged.  Some  have  maintained  that  there  was 
but  one  Zoroafter,  and  that  he  was  a  Perfian  \  others 
have  faid  that  there  were  fix  eminent  founders  of  philo- 
fophy  of  this  name.  Ham  the  fon  of  Noah,  Mofes, 
Ofiris,  Mithras,  and  others,  both  gods  and  men,  have 
by  different  writers  been  afferted  to  have  been  the  fame 
with  Zoroafter.  Many  different  opinions  have  alfo 
been  advanced  concerning  the  time  in  which  he  flourifti- 
ed.  Ariftotle  and  Pliny  fix  his  date  at  fo  remote  a 
period  as  6000  years  before  the  death  of  Plato.  Ac¬ 
cording  to  Laertius,  he  flourifhed  600  years  before  the 
Trojan  war }  according  to  Suidas,  500.  If,  in  the 
mid  ft  of  To  much  uncertainty,  any  thing  can  be  advan¬ 
ced  with  the  appearance  of  probability,  it  feems  to  be 
this  5  that  there  was  a  Zoroafter,  a  Perfo-Median,  who 
flourifhed  about  the  time  of  Darius  Hyftafpes  5  and  that 
befides  him  there  was  another  Zoroafter,  who  lived  in  a 
much  more  remote  period  among  the  Babylonians,  and 
taught  them  aftronomy.  The  Greek  and  Arabian 
writers  are  agreed  concerning  the  exiftence  of  the  Per- 
fian  Zoroafter  ;  and  the  ancients  unanimoufly  afcribe  to 
a  philofopher,  whom  they  call  Zoroafter ,  the  origin  of 
the  Chaldean  aftronomy,  which  is  certainly  of  much 
earlier  date  than  the  time  of  Hyftafpes  :  it  feems,  there¬ 
fore,  neceffary  to  fuppofe  a  Chaldean  Zoroafter  diftin£I 
from  the  Perfian.  Concerning  this  Zoroafter,  however, 
nothing  more  is  known,  than  that  he  flourifhed  towards 
the  beginning  of  the  Babylonifh  empire,  and  was  the 
father  of  the  Chaldean  aftrology  and  magic.  All  the 
writings  that  have  been  aferibed  to  Zoroafter  are  un- 
queftionably  fpurious. 

ZOSTERA,  a  genus  of  plants  of  the  clafs  gynan- 
dria,  and  in  the  natural  fyftem  arranged  under  the  fe- 
cond  order,  Piperitce.  See  Botany  Index . 

ZOSIMUS,  an  ancient  hiftorian  who  lived  at  the 
end  of  the  fourth  and  beginning  of  the  fifth  century. 
There  are  fix  books  of  his  hiftory  extant  }  in  the  firft  of 
which  he  runs  over  the  Roman  affairs  in  a  very  fuecinft 
manner  from  Auguftus  to  Dioclefian  •  the  other  five  are 
written  more  diffufely.  Zofimus  was  a  zealous  Pagan  \ 
whence  we  find  him  frequently  inveighing  with  great 
bitternefs  againft  the  Chriftian  princes,  particularly 
againft  Conftantine  the  Great,  and  the  elder  Theodo- 
fius.  His  hiftory  has  been  publifhed  with  the  Latin 
verfion  of  Leunclavius  at  Frankfort,  1590,  with  the 
other  minor  hiftorians  of  Rome,  in  folio  \  and  at  Ox¬ 
ford  in  8vo,  1679. 

ZUG,  a  canton  of  Switzerland,  bounded  on  the  eaft 
and  north  by  that  of  Zurich,  on  the  fouth  by  Schweitz 
and  Lucern,  and  on  the  weft  by  the  canton  of  Lucern 
and  the  Freye-Amt  or  Free  Provinces.  It  is  not  above 
12  miles  either  way  \  but  very  populous  and  fruitful, 


yielding  wine,  wheat,  chefnuts,  and  other  fruits,  in  its 
vales,  and  excellent  pafture  on  its  mountains.  The  in¬ 
habitants  of  this  canton  are  ftaunch  Roman  Catholics. 
It  lies  in  the  diocefe  of  Conftance,  and  its  government 
is  democratical.  There  are  two  lakes  in  it  abounding 
in  fifh,  particularly  large  carps,  pikes,  and  a  fpecies  of 
trouts  called  rotels ;  as  well  as  feveral  woods  full  of 
game.  Zug,  which  gives  name  to  it,  and  is  its  capital, 
ftands  on  the  eaft  fide  of  a  lake  of  the  fame  name,  about 
feven  miles  long,  and  is  a  ftrong  neat  town,  containing 
a  priory  and  two  convents. 

ZUILA,  a  town  in  the  territory  of  Fezzan,  in  Afri¬ 
ca,  which  ftands  on  a  fpace  of  about  a  mile  in  circuit, 
but  was  formerly  of  much  greater  extent.  The  envi¬ 
rons  are  level,  well  fupplied  with  water,  and  fertile, 
planted  with  groves  of  date  trees,  and  the  inhabitants 
pay  much  attention  to  agriculture.  N.  Lat.  27.  29. 
E.  Long.  16.  39. 

ZUINGLIUS,  Ulricus,  an  able  and  zealous  re¬ 
former,  who  laid  the  foundation  of  a  feparation  from 
Rome  in  Switzerland,  at  the  fame  time  that  Luther  did 
the  like  in  Saxony,  was  born  at  Wildehaufen  in  1487. 
While  he  officiated  as  preacher  at  Zurich,  a  Francifcan 
fent  by  Leo  X.  came  to  publifti  indulgences  there  5 
againft  which  Zuinglius,  after  the  example  of  Luther, 
declaimed  powerfully.  In  the  courfe  of  this  oppofition 
he  ftarted  a  new  doctrine,  which  he  called  Evangelical 
Truth;  and  from  the  beginning  of  1519  to  1523,  he 
preached  not  only  againft  indulgences,  but  againft  other 
articles  of  the  Romifti  church.  But  though  Zuinglius 
made  no  lefs  progrefs  than  Luther,  he  conduced  him- 
felf  with  more  moderation  and  prudence  ;  and  wifhing 
to  have  the  concurrence  of  the  civil  powers,  procured 
two  affemblies  to  be  called  at  Zurich  :  by  the  firft,  he 
was  authorifed  to  proceed  as  he  had  begun  ;  and  by  the 
fecond,  the  outward  worfhip  and  ceremonies  of  the 
church  of  Rome  were  abolifhed.  During  thefe  tranfac- 
tions,  Zuinglius  publifhed  feveral  books  in  defence  of  his 
dodtrines ;  but  treating  of  the  eucharift,  and  preferibing 
a  form  of  celebrating  the  Lord’s  Supper  different  from 
Luther,  he  wras  involved  in  violent  difputes  with  the  reft: 
of  his  reforming  brethren.  Refpedting  the  divine  DE¬ 
CREES,  the  opinion  of  Zuinglius  and  his  followers  dif¬ 
fered  very  little  from  that  of  the  PELAGIANS  :  and  in- 
ftead  of  declaring  with  Calvin,  that  the  church  is  a  fe- 
parate  independent  body,  vefted  with  the  right  of  legis¬ 
lation  for  itfelf,  Zuinglius  aferibed  to  the  civil  magiftrate 
an  abfolute  and  unbounded  power  in  religious  matters, 
allowing  at  the  fame  time  a  certain  fubordination  among 
the  minifters  of  the  church.  This  was  abundantly- 
agreeable  to  the  magiftrates  of  Zurich  \  but  the  reft  of 
the  Swifs  cantons  difallowing  of  their  proceedings,  other 
afiemblies  were  called,  and  things  tending  to  tumult, 
both  fides  had  recourfe  to  arms*  when  Zuinglius,  who 
began  as  a  preacher,  died  in  arms  as  a  foldier,  in  1531* 
His  works  are  in  four  volumes  folio. 

ZURICH,  a  canton  of  Switzerland,  bounded  to  the 
north  by  Swabia  and  the  canton  of  Schaffhaufen  \  to 
the  fouth  by  the  town  and  teriitory  of  Rapperfchweil 
and  the  cantons  of  Switz  and  Zug  ;  to  the  eaft  by  the 
Thurgau,  Toggenburg,  and  Utznach  ;  and  to  the  weft: 
by  the  free  bailiages  and  county  of  Baden.  It  is  about 
60  miles  from  north  to  fouth,  and  48  from  eaft  to  well. 
With  refpecR  to  its  face,  air,  and  foil,  it  is  faid  to  be  an 
epitome  of  all  Switzerland,  as  containing  in  it  hills^ 
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67S’  Pla’n*’  corn-lands,  vineyards,  lakes,  and  livers. 
I  heir  wines  have  a  tartnefs  at  firft,  but  the  longer  they 
are  kept  the  more  agreeable  they  are.  The  other  pro- 
dufts  are  excellent  fruits,  corn,  palture,  fine  clay,  chalk 
feveral  coloured  earths,  pit-coal,  turf,  and  fulphur! 
lhere  are  alfo  feme  mineral  fprings  in  the  canton,  and 
iome  lakes  j  Zurich  is  the  moil  confiderable,  it  is  24 
miles  long,  and  two  broad.  The  reformation  was  intro¬ 
duced  here  by  Zuinglius  in  the  year  107.  This  can¬ 
ton  is  the  firft  in  rank,  and  inferior  only  to  that  of  Bern 
in  extent,  power,  and  wealth  ;  in  cor.fcquence  of  which, 
its  reprefentatives  prefide  in  the  general  diets,  when  held 
in  any  place  belonging  in  common  to  the  cantons  ;  and 
the  affairs  relating  to  the  whole  confederacy  are  tranf. 
afted  in  its  offices.  Its  quota,  for  the  defence  of  the 
Jeveral  members  of  the  confederacy,  is  1400  men.  Of 
one  of  the  two  armies  raifed  on  thefe  occafions,  it  nomi¬ 
nates  one  of  the  commanders  in  chief,  as  Lucern  does 
the  other.  Its  revenue  is  faid  to  be  about  150,000 
crowns  a-year ;  of  which,  one  year  with  another,  two 
thirds  are  expended  in  the  charges  of  government, 
and  the  reft  laid  up  in  the  treafury.  It  can  Bring 
50,000  fighting  men  into  the  field  at  a  very  (hort 
warning. 

Zurich,  the  capital  of  a  canton  of  the  fame  name  in 
Switzerland,  ftands  in  a  pleafant  country,  near  where 
the  river  Aa  Kibes  from  the  lake  that  takes  its  name 
from  the  town,  23  miles  from  Schaffhaufen,  andiizL 
ATorn  Geneva.  After  having  been  ruined  by  Attila  the 
Hun  it  is  faid  to  have  been  reftored  by  Thuricus,  fon  of 
1  heodoric  king  of  the  Goths,  from  whom  it  took  the 
name  of  TJiuricum,  corrupted  afterwards  into  that  of 
zurich.  It  is  fortified  in  the  modern  way,  and  has 
Wide  ditches,  faced  with  free-ffone.  There  are  five 
arfenals  in  it,  well  ftored  with  arms  and  artillery  •  an 
academy  or  college,  having  15  profeffors  •  a  mufeum, 
or  chamber  of  rarities  5  a  ftately  town-houfe,  the  pillars 
in  the  front  of  which  are  of  black  marble,  ftreaked  with 
white  ;  and  a  town  library.  The  fovereignty  and  ad- 
mmiftration  of  all  affairs  are  lodged  in  the  greater  and 
lefler  council,  out  of  which  are  chofen  the  city-officers, 
us  the  councils  are  out  of  the  13  companies  of  burghers 
There  are  feveral  other  councils  or  colleges,  each  of 
which  has  its  particular  department.  Here  are  a  great 
variety  of  filk,  woollen,  linen,  cotton,  and  other  manu- 
iactures  ;  this  being  the  place  of  the  greateft  trade  in  all 
Switzerland.  The  town  is  well  fupplied  with  provifions 
by  and  from  its  lake.  The  ftreets  are  neat,  and  houfes 
well  built,  but  not  magnificent.  In  the  town-library 
are  feveral  letters  to  Ballinger  from  Lady  Jane  Gray 
daughter  to  the  duke  of  Suffolk.  In  one  of  the  arfenals 
is  the  figure  of  William  Tell,  dreffed  and  armed  in 
the  ancient  Swifs  manner,  with  the  crofs-bow  whence 
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the  apple  off  his  child’s  Zurich 


he  fiiot  the  arrow  that  ffruck 

head.  }j 

Both  men  and  women  arc  fo  fond  of  mufic,  that  there  z>rmofime- 
are  few'  of  them  that  cannot  play  on  fome  inffrument. 1  ^ 

If  a  burgher  goes  out  of  town,  or  a  peafant  enters  it, 
without  a  fword,  they  are  liable  to  be  fined.  No  per- 
fons,  whatever  their  rank  or  office  may  be,  are  exempted 
from  the  fumptuary  laws.  The  burgomafiers,  who  are 
the  fame  as  the  advoyers  at  Bern,  have  the  title  of  ex¬ 
cellence.  Ihehofpitals  here  are  neat  and  well  endowed. 

The  environs  are  pleafant  and  fruitful  j  for  which  it  is 
not  a  little  indebted  to  the  lake.  That  part  of  it  which 
is  next  Zurich  is  called  the  Lower  Lake ,  and  the  other 
end  the  Upper.  The  cathedral,  or  great  church  here,  is 
collegiate.  The  prefent  city  is  faid  to  ewe  its  origin  to 
a  nunnery,  founded  by  the  emperor  Lewis  I.  near  where 
the  ancient  Tigurum  Hood.  E.  Long.  8.  30.  N.  Lat 
47.  20. 

ZUTPHEN,  a  ftrong  and  confiderable  town  of  the 
United  Provinces  in  Guelderland,  and  capital  of  a  coun¬ 
ty  of  the  fame  name.  It  has  a  magnificent  church,  and 
is  furrounded  with  walls.  It  was  taken  by  the  French 
in  1672,  wfho  in  1674  delivered  it  up  to  the  States- 
General.  It  is  feated  at  the  confluence  of  the  rivers 
Berkel  and  Yeffel,  nine  miles  fouth-caft  of  Deventer,  and 
55  eaft  by  fouth  of  Amfierdam.  E.  Long.  6.  o.  N.  Lat 
52*  10. 

ZUYDER-zee,  a  great  gulf  or  bay  of  the  German 
ocean,  which  extends  from  fouth  to  north  in  the  United 
Provinces,  between  Friefiand,  Over-Yeffel,  Guelderland, 
and  Holland.  It  is  fo  called  from  its  fituation  towards 
the  fouth.  It  is  faid  that  the  Zuyder-zee  was  formerly 
a  lake,  and  that  the  land  is  fwallowred  up  which  united 
North-Holland  with  Friefiand. 

ZYGOMA,  a  bone  of  the  head,  or  rather  an  unicn 
or  affemblage  of  twTo  proceffes  or  eminences  of  bones. 

See  Bones  of  the  Head,  under  Anatomy. 

ZYGOMATIC  US,  a  mufcle  of  the  head,  arifing 
from  the  Os  ZTGOMA,  rvhence  its  name,  and  termina¬ 
ting  at  the  angle  of  the  lips. 

ZYGOPHYLLUM,  Bean~ca?er,  a  genus  of  plants 
of  the  clais  of  decandria,  and  in  the  natural  fyflem 
arranged  under  the  14th  order,  Gruinales .  See  Bota¬ 
ny  Index. 

ZYMOSIMETER  (formed  from  fermen¬ 

tation,  and  f*iT£9v,  mcafuref  an  inffrument  propofed  by 
Swammerdam,  in  his  book  De  Rejpiratione ,  with  which 
to  meafure  the  degree  of  fermentation  occafioned  by  the 
mixture  of  different  matters,  and  the  degree  of  heat 
which  thofe  matters  acquire  in  fermenting  ;  the  fame  in- 
ftrument  is  employed  to  afeertain  the  heat  of  tempera¬ 
ment  of  the  blood  of  animals. 
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9 

20 

I 

9 

for  meal,  read  meat. 
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for  gift,  read  gifts. 

(For  the  errata  in  Algebra,  fee  the  end  of  this  volume,) 
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fig.  4.  F  omitted, 
fig.  3.  FF  omitted. 

In  Plate  XXII.  fig.  15.  G  omitted. 

XXIX.  fig.  1.  dd  and  e  omitted, 
fig.  5.  h  h  omitted. 
for  N°  I.  read  fig.  1. 

In  Plate  XXXIV.  fig.  1.  a  omitted. 
for  Plate  XXXII.  read  XXXVI. 
for  fig.  20.  read  fig.  1 8. 
for  emerfion,  read  immerfion. 

Ayrshire  \  for  corre&ing  error  in  the  boundaries  of,  fee  Kyle. 

Bills  *  for  the  duty  on,  fee  Exchange,  Bills  of  vol.  viii.  369. 

Black,  Life  of ;  fee  error  with  regard  to  M.  de  Luc’s  plagiarifm,  corre&ed  m 
note  at  p.  706,  of  vol.  xiii. 
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for  lochs,  read  locks. 

in  fome  copies,  for  Delphinius,  read  Delphinus. 
for  extrrordinary,  read  extraordinary. 
for  1002,  read  912. 
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Demerary  omitted.  See  Surinam. 
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fide  note,  for  Trav.  vol.  iii.  read  vol.  ii. 
for  larva,  read  larvae. 
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1  19  for  iron  wire,  read  zinc  wire. 

— .  31  for  iron  wire,  read  zinc  wire. 

2  40  for  fig.  2.  read  fig.  3. 

—  42  for  bodies,  read  body. 

—  44  for  fig.  3.  read  fig.  4. 

1  56  for  Earrand,  read  Barrow. 

—  42  for  gallium,  read  galium. 

—  36  for  gloffoptra,  read  gloffopetra, 

—  13  5.  for  was,  read  is. 

—  1 6  b.  for  of,  read  on. 

—  6  b.  for  angle,  read  angles. 

2  2  for  Legandre,  read  Legendre. 

I  8  b.  for  AH,  read  CH. 

1  28  for  ABD+CBD,  WABC-fADC. 

—  8  for  then  as  m  A,  read  then  m  A. 

2  18  for  AH,  read  BH. 

—  13  b,  for  i  B,  read  i  BC. 

I  21  for  DEE,  read  DEF. 

— -  between  lines  21  and  22,  infer!  2048  3*1415877 

for  or  half,  read  half. 
for  EEG=H,  read  EF=GH. 
for  here,  read  there. 
for  if  fpace  P  and  Q,  read  if  P  and  Q. 

12  b.  for  ADE,  read  ABE. 

Goodwin  Sands  omitted  ;  for  defcription  of,  fee  KlNT, 
for  Hebbelol,  read  Herbelot. 
for  Black,  read  Bloch. 
for  Macrocerus,  read  Macrourus. 
fide  notes,  for  amata,  read  aurata. 
for  ligitima,  read  legitima. 

1  \%,\yb.for  Vlack,  readV lacq. 

I  laft  line,  for  Xtyir  read  Aeyo 1  apt  ft*}. 
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1 


29 
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71  2 

72  1 

74  2 

79  1 

80  1 

75>7* 


520  1 

242  2 

265  2 

226  1 

428  2 

89  2 

737 


599  — 
25  2 

33  — 
45  — 


IO  b.  for  r  N  read  rN 
10  b.  for  as*,  read  %*. 

25,  27  for  Napierian,  read  Napierean. 

I  for  »xi,  read  n-J-i. 

the  reference  to  the  plate  and  figure  is  wanting. 

under  Explanation  of  Plates.^/or  Plates  CCCf  CCCI,  CCCII,  CCCIII,  and  CCCIV. 

read  CCCXLVI,  CCCXLVII,  CCCXLVIII.  CCCXLIX,  and  CCCL. 
Errata  in  MIDWIFERY,  fee  the  end  of  the  article, 
c  for  chryfolites,  read  chryfalids. 

fide  note,  for  Plate  CCCCXXXVIII.  WCCCCXXXIX. 

24,  26  for  M'EM',  read  M'EM". 

Under  Prussia,  fide  note,  for  Plate  CCCCXLIV.  read  CCCCXXXIV. 
to  b.  for  D,  read  K. 

I  for  u ,  read  n. 

12  b.  for  laft,  read  17th  in  note  on  Russia.  See  end  of  vol.  xviii. 

STOVE.  In  the  defcription  of  the  ftove,  fig.  5.  it  is  not  mentioned  as  a  patent  fiove, 
the  patent  not  having  been  announced  till  a  few  days  after  the  defcription  was 
printed. 

10 note, ./or  30,  read  100  beads. 

43  for  broken,  read  broke. 

48  for  ployment,  read  employment 

27  for  farunculus,  read  furunculus. 

9  for  labiae,  read  labia. 

8  for  bladner,  read  bladder. 
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TO 


THE  KING. 


In  requesting  permission  to  inscribe  to  your  Majesty 
the  present  Edition  of  the  Encyclopaedia  Eritannica,  the  Pro - 
prietor  hopes,  that  this  humble  testimony  of  his  loyalty  and 
duty  will  be  graciously  received.  In  this  expectation  he  is 
the  more  encouraged,  when  he  considers  the  zeal  which  your 
Majesty  has  uniformly  shown  for  the  improvement  of  Arts 
and  Sciences,  and  the  known  benevolence  of  your  Majesty’s 
disposition,  which  has  long  made  you  revered  as  the  Father  of 
your  People,  and  which  has  always  secured  a  favourable  recep¬ 
tion  to  the  requests  of  your  subjects . 

That,  by  the  wisdom  of  your  Councils,  and  the  vigour 

of  your  Fleets  and  Armies,  your  Majesty  may  be  enabled  soon 

to  restore  peace  to  Europe;  that  you  may  again  have  leisure  to 

a  direct 
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direct  your  undivided  attention  to  the  improvement  of  Arts,  and 
the  advancement  of  Knowledge  ;  that  you  may  long  reign  over 
a  free,  a  happy,  and  a  loyal  people  ;  and  that  the  Sceptre  of 
the  British  Empire  may  be  swayed  by  your  Majesty's  descend¬ 
ants  to  the  latest  posterity,  is  the  earnest  prayer  of 


Your  MAJESTY'S 

Most  dutiful  Subject, 


And  devoted  Servant, 


Lauristoun,  Edinburgh,  7 
1809.  ) 


ANDREW  BELL. 
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PREFACE. 


In  the  present  improved  state  of  science,  of  literature,  and  of  all  those  arts 
which  are  connected  with  the  progress  and  improvement  of  society,  it  is  surely 
unnecessary  to  dwell  on  the  importance  of  a  work,  the  chief  object  of  which 
is  to  exhibit  a  view  of  those  great  and  interesting  subjects.  If  science,  while 
its  beneficial  influence  is  felt  in  all  the  common  pursuits  of  life,  affords  scope 
at  the  same  time  to  the  greatest  exertions  of  human  genius ;  if  literature  is 
both  the  delight  and  ornament  of  those  by  whom  it  is  cultivated ;  and  if 
history,  by  bringing  under  our  review  the  great  course  of  human  affairs, 
enables  us  to  draw  lessons  for  our  future  conduct  from  the  unerring  expe¬ 
rience  of  the  past,  there  can  be  no  question  as  to  the  importance  of  a  work 
comprising  so  many  objects  of  deep  and  general  interest  to  mankind.  It 
deserves  also  to  be  remarked,  that  many  of  those  great  discoveries  which 
have  effected  a  revolution  in  science,  and  which  have  gradually  introduced 
the  most  striking  changes  into  the  affairs  of  the  world,  have  been  the  fruit 
not  of  accident,  but  of  the  most  painful  and  abstruse  inquiries ;  and  that 
the  great  powers  of  invention  and  genius  necessary  to  explore  those  intri¬ 
cate  paths,  do  not  by  any  means  imply  the  same  capacity  of  plain  and  fa¬ 
miliar  illustration  ; — those  who  possess  those  rare  endowments  being,  on  the 
contrary,  rather  averse  to  waste  their  precious  talents  on  what  appears  to 
them  to  be  the  natural  employment  of  more  ordinary  minds.  It  is  hardly 
necessary,  however,  to  point  out  to  the  reader  how  greatly  the  cause  of 
philosophy  must  be  promoted,  when  its  important  truths,  in  place  of  being 
confined  to  the  speculative  few,  are  expounded  in  popular  works,  and  in 
this  manner  diffused  among  all  classes  of  the  community,  so  as  to  be  the 
common  topics  of  men’s  discourse, — thus  adding  to  their  innocent  and  lau¬ 
dable  recreations,  and  setting  to  work  at  the  same  time,  in  the  cause  of  li¬ 
terature  and  science,  an  additional  stock  of  talent  and  exertion.  Such  being 
the  obvious  advantages  arising  from  a  well-digested  account  of  Science,  of 
Literature,  and  of  General  History,  we  shall  not  enlarge  farther  on  the  uti¬ 
lity  of  the  present  work.  As  in  such  an  undertaking,  however,  the  execu¬ 
tion  is  of  as  much  importance  as  the  plan,  we  shall  endeavour,  as  shortly 
as  possible,  to  satisfy  the  reader  that,  in  that  particular,  no  pains  nor  ex¬ 
pence 
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pence  have  been  spared  to  render  the  present  edition  as  perfect  as  possible, 
and  to  give  it  a  fair  claim  to  that  share  of  popularity  and  reputation,  so 
amply  enjoyed  by  the  Encyclopaedia  Britannic  a  from  the  first  moment 
of  its  publication. 

In  so  complicated  a  work,  it  is  obviously  of  infinite  importance  to  pre¬ 
serve  a  clear  and  accurate  arrangement,  so  as  to  give  unity  and  consistency 
to  its  various  parts  ;  for  it  is  evident  that,  without  constant  attention  to  me¬ 
thod  and  order,  such  a  work  may  be  rendered  in  a  great  measure  useless  : 
and  though  it  may  still  be  an  immense  and  valuable  register  of  knowledge, 
the  reader  may  search  through  its  pages  without  any  clue  to  guide  him  to 
the  object  of  his  inquiries.  It  is  in  this  particular  that  the  ‘first  rude  essays 
towards  a  compilation  of  this  kind  are  so  extremely  defective.  The  alpha¬ 
bet,  in  place  of  being  employed  in  the  humble  function  of  an  index  to  the 
matter  contained  in  the  work,  was  made  supreme  arbiter  of  the  whole  ar¬ 
rangement  ;  and  the  different  sciences,  instead  of  following  their  natural 
order,  were  cut  down  into  detached  parts,  out  of  which  no  great  whole 
could  possibly  be  formed.  In  this  view  the  alphabet,  far  from  conducing 
to  clearness,  became  an  instrument  of  disorder ;  and  its  only  use  appeared 
to  be,  to  save  the  writers  to  whom  we  allude  from  the  trouble  of  a  more  ac¬ 
curate  or  philosophical  arrangement.  Those  obvious  defects  in  all  the  most 
popular  dictionaries  of  arts  and  sciences  were  observed  by  Mr  Chambers, 
the  compiler  of  a  very  valuable  work  of  this  kind  himself;  and,  in  speak¬ 
ing  of  the  labours  of  his  predecessors,  he  particularly  censures  the  inatten¬ 
tion  to  method,  so  visible  in  every  part  of  their  performances.  “  Former 
lexicographers  (he  observes)  scarce  attempted  any  thing  like  structure  in 
their  works ;  they  seem  not  to  have  been  aware  that  a  dictionary  is  in  some 
measure  capable  of  the  advantages  of  a  continued  discourse  ;  and  hence 
it  is,  that  we  see  nothing  like  a  whole  in  what  they  have  done.”  For  the 
purpose  of  remedying  this  defect  in  his  own  work,  he  informs  his  read¬ 
ers,  that  “  his  view  was  to  consider  the  several  matters,  not  only  in 
themselves,  but  relatively,  or  as  they  respect  each  other  ;  both  to  treat  them 
as  so  many  wholes,  and  as  so  many  parts  of  some  greater  whole  ;  and  to  point 
out  their  connection  with  each  other,  and  with  that  whole,  by  reference : 
so  that  by  a  course  of  references  from  generals  to  particulars,  from  premises 
to  conclusions,  from  cause  to  effect,  and  vice  versa ,  a  communication  might 
be  opened  between  the  several  parts  of  the  work,  and  the  detached  articles 
be  in  some  measure  replaced  in  the  natural  order  of  science,  out  of  which 
the  alphabetical  order  had  removed  them.”  With  a  view  of  exhibiting  a 
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connected  view  of  the  various  articles  scattered  through  his  dictionary,  Mr 
Chambers  has  accordingly  prefixed  to  it  an  analysis,  from  which  may  be 
seen,  at  one  view,  the  mutual  connection  and  dependence  of  its  various  parts. 

But  although  the  arrangement  of  the  Cyclopaedia  of  Mr  Chambers  is 
much  preferable  to  that  of  any  former  work  of  the  kind,  it  is  still  liable  to 
many  of  those  objections  for  which  he  censures  his  predecessors.  Even  if 
his  original  plan  had  been  carried  into  effect  with  complete  success,  and  all 
the  articles  in  different  parts  of  his  work  had  been  so  managed,  as,  when 
reunited,  to  have  made  so  many  complete  s}rste ms,  the  number  of  references 
was  still  so  great  that  no  reader  could  possibly  have  submitted  to  the  trouble 
of  combining  them  (a).  ^ 


(a)  To  be  convinced  of  the  truth  of  this  assertion,  one  needs  but  to  cast  his  eye  over  the  author's  table  of  arrangement. 
It  is  as  follows. 

f  Meteorology. 

Hydrology. 

Mineralogy. 

according  to  tlie  dilterent  kinds  ot  sucn  objects,  divides  into  —  ’rv 


Natural  and 
Scientifical ; 
which  is  ci¬ 
ther  — 


Or, 


Artificial  and 
Technical , 
(consisting 
in  the  appli¬ 
cation  of  na¬ 
tural  notices 
to  farther 
purposes), 
which  is 
either  — 


Or, 


Rational;  consisting  in  the 
perception  of  the  intrinsic 
characters  or  habitudes  pf 
sensible  objects  —  either 
their  —  —  — 


Phttology. 

(_  Zoology. 

'Powers,  and  Properties — called  Physics,  and  Natural  Philosophy. 

'  Ontology. 
Pneumatology. 


Abstracts-czWed  Metaphysics, which  subdivides  into  ^  j 


Quantities — called  Pure  Ma-| 
THEMATics-which  divides, _ 
according  to  the  subject  of" 
the  quantity,  into  —  ( 


-AR.THMET,c-»he„ce 


Geometry— whence  \ 
Statics  — 


Trigonometry. 
Conics. 
^Spherics. 


Relations  to  our  happiness — called  C Ethics,  or  Natural  f  Politics. 
Religion,  or  the  doctrine  of-)  Religion — whence  (Law. 
Offices,  which  subdivides  into  (.Theology,  or  Revelation. 

Internal ;  employed  in  discovering  their  agreement  and  disagreement;  or  their  relations  in  respect  of  truth- 
called  Logic. 

Latent  powers  and  properties  of  bodies —  f  Alchemy. 

called  Chemistry — whence  (  Natural  Magic,  &c. 

Optics,  Catoptrics,  Dioptrics,  C  Perspective. 

— whence  (  Painting. 
Phonic s — whence  Mu  sic. 

Hydrostatics,  Hydraulics. 

Pneumatics. 

r  Architecture. 
Mechanics— whence-)  Sculpture. 


Or, 


External ; 
which  is 
either 


Real ,  employed 
in  discover¬ 
ing  and  ap¬ 
plying  the 


Or, 


Quantities  of  bo¬ 
dies  —  called 
.  Mixed  Ma¬ 
thematics  ; 
which  accord¬ 
ing  to  the 
different  sub¬ 
jects,  resolves 
into  — 


£  Trades  and  Manufactures. 

PYROTECHNiA-whence  £  ™e  Military  Art. 

(  Fortification. 


Astronomy — whence 


(  Chronology. 


(  Dialling. 

Geography,  Hydro-  C  Navigation, 
graphy — whence  (Commerce. 

Structure  and  economy  of  organical  bodies,  called  Anatomy, 
f  Medicine. 


Relations  thereof  f 
to  the  preser-  j 
vation  and  im¬ 
provement — 
either  of  — 


Animals - called 


Vegetables- 


(  Pharmacy. 
^(Agriculture. 
(  Gardening. 


Brutes - called 


Symbolical,  employed  in’ 
framing  and  applying 


C  Farrying.  C  Hunting. 

lMRREaE-whe»ce^=._ 

Words,  or  articulate  signs  of  ideas — called  GRAMMAR. 

Armories — called  Heraldry. 

Tropes  and  Figures — called  Rhetoric. 

Fables — called  Poetry. 

Such 
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Of  this  inconveniency,  inseparable  from -a  mere  dictionary  of  - arts  and 
sciences,  the  original  compilers  of  .the  iimeyelopsedia  Britannica  were  fully 
aware  ;  and  they  resolved,  in  the  conduct  of  their  work,  to  adopt  such  a 
plan  as  should  completely  free  it  from  this  objection.  They  were  as  fully 
convinced  as  their  predecessors  of  the  utility  of  a  separate  explanation  of 
every  technical  term,  and  of  the  necessity  also  of  noticing,  in  detail,  many 
topics  which  it  would  be  proper  more  fully  to  illustrate  in  the  general  ac¬ 
count  of  the  respective  sciences  to  which  they  belonged.  They  Were  sen¬ 
sible,  however,  at  the  same  time,  how  greatly  the  progress  of  useful  know¬ 
ledge  is  facilitated  by  systematical  arrangement,  and  how  necessary  it  is  for 
those  to  think  methodically  who  expect  to  benefit  mankind  by  their  labours. 
They  have  accordingly  endeavoured,  in  place  of  the  awkward  expedient  of 
a  prefatory  analysis,  adopted  by  Mr  Chambers,  to  exhibit  a  clear  and  satis¬ 
factory  account  of  the  several  arts  and  sciences  under  their  proper  denomi¬ 
nations,  and  to  explain  at  the  same  time  the  subordinate  articles  under  their 
technical  terms.  These  articles  may  be  divided  into  three  kinds.  The  first 
consists  of  such  as,  not  depending  very  closely  on  particular  systems,  admit 
of  a  complete  explanation  under  their  proper  names ;  the  second  of  such  as 
require  to  be  considered  in  the  general  account  of  the  sciences  with  which 
they  are  connected,  and  also  under  their  own  denominations;  and  the  third, 
of  such  as  belong  to  a  great  whole,  from  which  they  cannot  be  separated, 
so  as  to  be  explained  in  detail.  Articles  of  the  first  kind  admit,  of  course, 
of  no  references  ;  those  of  the  second  sort,  being  only  partially  explained 
under  their  own  denominations,  the  reader  is  referred  for  more  complete 
information  to  the  article  where  the  subject  is  more  fully  illustrated  ;  and 
in  articles  of  the  third  description,  no  attempt  is  made  to  explain  them,  ex¬ 
cept  in  connection  with  the  subjects  to  which  they  severally  belong,  and  to 

which  the  reader  is  therefore  always  referred.  r,  , 

ouch 


Such  is  that  great  and  general  analysis  of  knowledge,  which  has  by  some  of  our  correspondents  been  recommended 
to  us  in  terms  of  the  highest  praise,  and  to  which  elegance  and  accuracy  cannot  perhaps  be  refused.  Its  utility,  how¬ 
ever,  as  prefixed  to  a  dictionary  of  arts  and  sciences,  is  not  very  apparent.  From  each  word,  which  in  this  table  is 
printed  in  capitals,  many  branches  are  made  to  spring,  which  in  the  dictionary  are  all  treated  as  separate  articles.  Thus, 
from  Meteorology  w^e  are  referred,  in  a  subordinate  analysis,  to  Air  and  the  Atmosphere;  including,  1st,  The 
history  of  its  contents,  JEther,  Fire,  Vapour,  Exhalation,  &c.  2d,  Meteors  formed  therein;  as  Cloud, 

Rain,  Shower,  Drop,  Snow,  Hail,  Dew,  Damp,  &c.  Rainbow,  Parhelion,  Halo,  Thunder,  Waterspout, 
&c.  Winds,  Monsoon,  Hurricane,  and  the  like.  As  every  w’ord  printed  in  capitals,  as  wrell  in  this  subordinate 
division  as  in  the  general  table,  is  the  title  of  an  article  treated  separately  in  the  Cyclopaedia,  we  must  turn  backwards 
and  forwards  through  more  than  24  references  before  we  come  at  the  detached  topics,  which  we  are  directed  to  unite 
into  a  system  of  Meteorology.  The  number  of  articles  which  must  be  united  in  the  same  manner  to  constitute  the 
Compiler’s  system  of  Metaphysics  is  upwards  of  48  ;  and  those  which  are  referred  to  Theology  above  300! 
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Such  is  the  arrangement  adopted  in  every  edition  of  the  Encyclopedia 
Britannica  ;  and  there  appears  to  be  no  other,  by  which  the  great  object 
of  such  a  work  would  be  so  easily  and  so  completely  attained.  The  neces¬ 
sary  effect  of  such  a  plan  must  be,  to  give  to  readers  of  every  description 
the  most  easy  access  to  the  objects  of  their  various  pursuits  ;  lor,  whilst  the 
philosopher  or  artist  may  procure  whatever  information  he  is  in  search  of 
by  turning  to  the  general  name  of  the  science  to  which  his  attention  is  direct¬ 
ed,  those  who  are  desirous  of  information  on  particular  topics  will  find  them 
explained  with  sufficient  accuracy  under  their  respective  denominations. 
Considered  in  this  point  of  view,  the  Encyclopedia  Britannica  may  vie  in 
the  accuracy  of  its  arrangement  with  the  Encyclopedic  Metkodique ;  for  though 
that  voluminous  work  undoubtedly  has  an  imposing  appearance*  yet  we, 
who,  in  the  course  of  our  labours,  have  had  to  consult  it  frequently,  have 
never  found  our  object  the  more  readily,  tor  having  been  obliged  to  travel 
in  quest  of  it  through  different  alphabets. 

A  dictionary,  in  which  the  several  arts  and  sciences  are  digested  into  dis¬ 
tinct  treatises  or  systems,  whilst  the  various  detached  parts  of  knowledge 
are  explained  in  the  order  of  the  alphabet,  seems  indeed  to  have  received 
the  best  form  of  which  such  a  work  is  susceptible ;  and  may  certainly  be 
made  to  answer  one  end,  which  more  philosophical  arrangements  never 
can  accomplish.  Under  the  various  letters  of  the  alphabet,  it  is  obvious 
that  the  whole  circle  of  the  sciences  may  be  completely  exhausted ;  and 
that  every  discovery,  ancient  or  recent,  may  be  referred  to  the  particular 
system  which  it  tends  to  confute  or  to  confirm,  without  having  recourse  to 
the  awkward  expedient  of  employing  several  alphabets,  or  the  still  more  in¬ 
convenient  arrangement  by  which  the  systems  themselves  are  broken  into 
fragments. 

The  truth  of  these  observations  is  confirmed  beyond  the  possibility  of 
doubt,  by  the  favourable  reception  which  every  edition  of  the  Encyclopedia 
Britannica  has  hitherto  met  with;  by  the  still  greater  encouragement  which 
has  been  given  to  the  present;  and  by  the  circumstance  of  its  plan  having 
been  invariably  adopted  by  the  editors  of  all  similar  works.  On  this  sub¬ 
ject,  the  proprietors  of  the  present  edition  express  themselves  with  the 
greater  ease  and  confidence*  as  they  cannot  be  accused  of  flattering  their 
own  vanity,  or  of  being  the  publishers  of  their  own*  praise.  The  merit  of 
the  arrangement,  as  well  as  of  various  other  improvements  suggested  in  the 
course  of  the  work,  belongs  not  so  much  to  them,  as  to  the  compilers  of 
the  first  edition. 
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To  a  work  which  proposes  as  its  main  object  to  exhibit  a  view  of  the  Arts 
and  Sciences,  the  private  history  of  those  eminent  persons  by  whose  inge¬ 
nuity  the  progress  of  science  has  been  promoted,  seems  to  be  a  proper  ac¬ 
companiment.  Those  who  formed  the  plan  of  the  Encyclopaedia  Britan- 
Nica  resolved  accordingly  to  improve  it,  by  the  addition  of  one  department, 
not  to  be  found  in  any  former  compilation  of  the  kind,  with  the  exception 
of  the  h  rench  Encyclopedic. 

Of  all  the  various  sorts  of  narrative-writing,  it  is  acknowledged  that 
none  is  more  worthy  of  cultivation  than  Biography,  since  none  can  be 
moie  delightful  or  more  useful ;  none  can  more  certainlv  enchain  the 
heait  by  irresistible  interest,  or  more  widely  diffuse  instruction  to  every  di- 
Yeisity  of  condition.  Its  tendency  to  illustrate  particular  passages  in  gene- 
lal  history,  and  to  diffuse  new  light  through  such  arts  anti  sciences  as  were 
cultivated  by  the  persons  whose  lives  are  related, ;  are  facts  too  obvious  to 
lequire  proof.  It  exhibits  likewise  the  human  character  in  every  possible 
form  and  situation.  It  not  only  attends  the  hero  through  all  the  bustle  of 
public  life,  but  pursues  him  to  his  most  sequestered  retirements.  It  shows 
how  distinguished  characters  have  been  involved  in  misfortunes  and  diffi¬ 
culties  ;  by  what  means  they  were  extricated  ;  or  with  what  degree  of  for¬ 
titude  and  dignity  they  discharged  the  various  functions,  or  sustained  the 
vicissitudes,  sometimes  prosperous  and  sometimes  adverse,  of  a  checquered 
and  a  fluctuating  life.  In  such  narratives,  men  of  all  ranks  must  feel  them¬ 
selves  interested ;  for  the  high  and  the  low,  as  they  have  the  same  faculties 
and  the  same  senses,  have  no  less  similitude  in  their  pains  and  pleasures ; 
and,  therefore,  in  the  page  of  honest  biography,  those  whom  fortune  or  na¬ 
ture  has  placed  at  the  greatest  distance,  may  mutually  afford  instruction 
to  each  other.  For  these  reasons  it  is,  that  every  man  of  learning  and  taste 
has  esteemed  the  biographical  labours  of  Plutarch  among  the  most  valuable 
and  interesting  remains  of  antiquity. 

The  lives  and  characters,  therefore,  of  such  persons  as  have  excelled  in  the 
arts  either  of  war  or  of  peace,  of  such  as  have  distinguished  themselves  either 
on  the  theatre  of  action,  or  in  the  recess  of  contemplation,  will  be  found 
in  the  Encyclopedia  Britannica  alphabetically  disposed  under  their 
proper  names.  In  former  editions  of  this  work,  many  names  are  omitted 
for  which  the  reader  tvill  naturally  look ;  some  because  the  work  had  ad¬ 
vanced  bej  ond  the  initial  letters  of  their  names  before  the  editor  received 
intelligence  of  their  deaths  ;  others  through  inadvertency,  and  from  various 
mistakes,  against  which  it  is  difficult  to  provide  in  so  extensive  an  under¬ 
taking. 
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taking ;  and  several  from  the  confusion  occasioned  by  the  death  of  the  first, 
editor  in  the  midst  of  his  labours.  In  the  present  edition,  all  these  defects 
have  been  carefully  rectified  ;  and  the  proprietor  may  safely  venture  to 
assert,  that  it  contains  a  more  perfect  biographical  register  than  any  which 
has  hitherto  been  offered  to  the  public.  Some,  indeed,  may  be  disposed  to 
remark,  that  this  department  of  their  work  is  executed  with  too  great  mi¬ 
nuteness,  and  that  the  names  of  many  persons  are  dragged  from  obscurity, 
who  are  not  proper  objects  of  public  regard.  To  this  we  shall  only  reply, 
with  the  greatest  biographer  of  modern  times,  that,  in  our  apprehension, 
there  has  rarely  passed  a  life  of  which  a  faithful  narrative  would  not  be  use¬ 
ful  ;  and  that,  in  the  lives  of  the  most  obscure  persons  of  whom  we  have 
given  any  account,  something  will  be  found  either  connected  with  recent 
discoveries  and  public  affairs,  or  capable  of  affording  a  useful  lesson  to  those 
who  may  be  placed  in  similar  circumstances. 

Between  eminent  achievements  and  the  scenes  where  they  were  perform¬ 
ed,  there  is  a  natural  and  necessary  connexion.  The  character  of  the  war¬ 
rior  is  connected  with  the  fields  of  his  battles  ;  that  of  the  legislator,  with 
the  countries  which  he  civilized  ;  and  that  of  the  traveller  and  navigator, 
with  the  regions  which  they  explored.  Even  when  we  read  of  the  persons 
by  whom,  and  the  occasions  on  which,  any  particular  branch  of  knowledge 
has  been  improved,  we  naturally  wish  to  know  something  of  the  places 
where  such  improvements  were  made.  ri  his  curiosity,  so  natural  and  so 
laudable,  has  been  frequently  felt,  by  ourselves  during  the  compilation  of 
this  work  ;  and  to  gratify  it  in  others,  we  have  subjoined  to  the  name  of 
every  considerable  place  an  account  of  its  situation,  its  climate,  its  soil,  its 
peculiarities,  its  inhabitants,  with  the  manners,  customs,  and  arts ;  its  revo¬ 
lutions,  laws,  and  government,  with  whatever  else  appeared  necessary  for 
the  reader’s  information,  and  at  the  same  time  admissible  into  a  work  of 
such  variety  and  extent.  It  is  indeed  probable,  that  by  many  of  our  readers 
we  shall  be  thought  to  have  done  too  much  rather  than  too  little  in  this  de¬ 
partment  ;  and  to  have  filled  our  pages  with  accounts  of  towns  and  villages 
not  of  sufficient  importance  to  demand  general  attention.  But  were  it 
known  how  many  of  such  places  we  have  excluded  from  our  work,  though 
recommended  to  us  by  some  of  our  most  obliging  correspondents,  those 
w7ho  reflect  upon  the  different  tastes  of  mankind,  and  consider  that  we  wrote 
for  the  public  at  large,  would  forgive  us  for  having  occasionally  employed  a 
few  sentences  in  the  description  of  others,  which,  whatever  be  their  real 
importance,  could  not  have  been  omitted  without  disappointing  a  very  nu¬ 
merous  class  of  readers. 
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The  knowledge  of  history  is  so  important,  not  only  to  the  statesman  and 
the  legislator,  to  whom  indeed  it  is  absolutely  necessary,  but  likewise  to 
every  man  who  moves  in  a  sphere  above  that  of  the  lowest  vulgar,  that  a 
work  professing  to  be  a  general  repository  of  arts,  sciences,  and  literature, 
would  be  exceedingly  defective,  if  it  did  not  contain  some  information  of 
the  transactions  of  those  who  have  been  in  possession  of  the  world  before 
us ;  of  the  various  revolutions  of  states  and  empires ;  and  of  all  the  other 
means  which  have  contributed  to  bring  every  thing  into  the  state  in  which 
we  behold  it.  Fully  aware  of  this,  the  compilers  of  the  Encyclopaedia 
Britannica,  besides  giving  a  general  view  of  universal  history  and  chro¬ 
nology,  have  enriched  this  edition  with  a  short,  though  they  hope  luminous, 
detail  of  the  progress  of  each  particular  nation,  which  from  the  remotest 
period  to  the  present  time,  has  acted  a  conspicuous  part  on  the  theatre  of 
the  world.  The  reader  therefore  will  here  find  a  very  comprehensive  view 
of'  Civil  History,  ancient  and  modern,  in  all  its  branches.  Nor  have  the 
histories  of  Nature  and  Religion  been  neglected.  Of  the  former,  it  is  not 
perhaps  too  much  to  say,  that  in  all  the  subdivisions  of  its  three  great  king¬ 
doms,  it  will  be  found  more  fully,  more  accurately,  and  more  scientifically, 
detailed  in  this  work,  than  in  any  other  dictionary  which  has  yet  been  pub¬ 
lished.  Of  the  latter,  a  brief  view  is  given  under  the  general  article  His¬ 
tory  ;  the  unavoidable  defects  of  which  are  in  a  great  measure  supplied  by 
the  accounts  that  will  be  found,  under  their  proper  denominations,  of  all 
the  considerable  sects  and  opinions  which  have  prevailed  in  the  religious 
world,  from  the  earliest  periods  to  the  present  day. 

From  the  original  plan  of  the  Encyclopaedia  Bkitannica,  which  bald¬ 
ly  seems  capable  of  any  improvement,  the  compilers  of  the  present  edition 
have,  except  in  a  very  few  instances,  never  deviated  ;  and  they  can  honest¬ 
ly  assure  their  readers,  that  notwithstanding  their  adherence  to  this  resolu¬ 
tion,  they  have  found  ample  scope  for  the  exercise  both  of  learning,  and  di- 
p^^ce  in  every  sort  of  laborious  research.  This  must  necessarily  be  the 
case,  indeed,  in  every  succeeding  edition  of  such  a  work  as  the  present, 
which  professes  to  follow  the  sciences  and  the  arts  through  all  their  changes 
and  refinements,  and  to  present  the  most  accurate  view  of  the  state  of  the 
world  and  of  all  its  concerns  at  the  period  of  each  successive  publication. 
This  part  of  their  duty,  those  concerned  with  the  present  edition  have  nei¬ 
ther  spared  labour  nor  expence  faithfully  to  discharge.  Literary  journals  ; 
the  memoirs  and  transactions  of  philosophic  societies ;  and  all  the  most  va¬ 
luable  dictionaries  of  arts  and  sciences,  both  in  our  own  and  in  other  lan¬ 
guages, 
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guages,  have  been  constantly  consulted.  The  works  of  the  most  eminent 
authors,  as  well  ancient  as  modern,  who  have  written  on  any  particular 
art  or  science,  have  been  collected  and  compared.  Such  of  them  as  treat 
of  topics,  about  which  there  is  no  room  for  controversy,  and  are  at  the 
same  time  susceptible  of  abridgement,  have  been  abridged  with  the  greatest 
care  ;  whilst  others,  more  concise  and  tenacious  of  their  subjects,  have  been 
more  closely  pursued  and  more  faithfully  retained.  Upon  those  branches 
of  science  on  which  the  works  of  other  authors  furnished  nothing  fit  for  the 
purpose  of  the  Editors,  original  essays  and  treatises  are  inserted,  which 
were  composed  either  by  themselves,  or  by  such  of  their  friends  as  they 
knew  to  be  intimately  acquainted  with  the  subject.  On  disputed  points, 
whether  in  the  physical  or  moral  sciences,  arguments  and  objections  have 
been  displayed  in  their  full  force  ;  and  of  each  of  the  various  sects  into 
which  the  Christian  church  is  divided,  the  account  is  generally  given  by 
the  most  eminent  clergymen  of  that  sect  to  whom  the  Editors  could  find 
access.  -  , 

In  executing  this  part  of  their  task,  there  were  various  circumstances 
connected  with  the  history  of  the  third  edition,  which  greatly  added  to  its 
difficulties.  In  so  extensive  and  multifarious  a  collection,  a  few  mistakes, 
repetitions,  and  omissions  might  naturally  be  looked  for,  although  the 
publication  were,  from  the  beginning  to  the  end,  in  the  hands  of  a  single 
individual.  When  it  is  known,  however,  that  after  the  third  and  last  edi¬ 
tion  of  this  work  was  considerably  advanced,  it  was  committed  to  the  care 
of  a  new  editor,  ignorant  of  the  contents  of  what  had  been  already  finished 
and  printed,  and  without  any  directions  from  his  predecessor  to  guide  him 
accurately  through  the  remaining  part  of  his  task  ;  it  will  not,  perhaps,  ap¬ 
pear  very  surprising  that  inaccuracies,  omissions,  and  repetitions  should 
have  occurred.  For  these  defects,  the  want  of  an  intelligible  index  to  the 
materials  left  by  the  first  editor  is  the  best  apology,  and  it  was  owing  to  the 
want  of  such  a  necessary  guide  that  Dr  Gleig,  the  second  editor,  was  per¬ 
petually  liable,  notwithstanding  the  utmost  circumspection,  to  give,  under 
one  title,  an  explanation  of  subjects  which  had  before  been  explained  under 
another  ;  and  to  omit  articles  altogether,  from  a  persuasion,  sufficiently 
natural  in  the  circumstance  in  which  he  was  placed,  that  they  had  been  dis¬ 
cussed  in  some  preceding  volume  under  the  general  system  to  which  they 
belong. 

We  are  far  from  wondering  at,  or  from  censuring*  these  imperfections  in 
the  last  edition.  At  the  same  time  we  may  be  permitted  to  observe,  that 
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they  contributed  greatly  to  add  to  the  difficulties  of  the  present  editor ; 
since  it  was  absolutely  necessary,  irr  order"  to  preserve,  the  unity  and  consis¬ 
tency  of  the  work,  diligently  to  examine  and  .to  compare  all  those  parts  of 
the  former  edition  in  which  there  was  any  thing  unsuitable-  to  the  general 
plan,  or  in  which  any  interesting  inffiniiation  was  omitted. 

In  executing  this  pail] -of  hisr  task,  the  Editor  has.  encountered  many  dif¬ 
ficulties  ;  but'-he  eaiwtruly  say  he  has. spared  no  pains,  whether  by  addition 
or  arrangement,  to  overcome  them,  and  to  present  to  the  public  a  finished 
work.  For  this  purpose,  he  has  also  availed  himself  of  the  valuable  infor¬ 
mation  contained  in-  the  two  Supplementary  volumes  to  the  third  edition, 
conducted  under  the  inspection  of  Dr  Gleig,  which,  joined  to  the  more  re¬ 
cent  improvements' of-heience,  he  -has  new-modelled  and  arranged  for  the 
present  work.  •  •  -f  •  ;  .  '  b 

As  it  may  be  satisfactory  to  the  reader  to  learn  by  whose  assistance  the 
Encyclopaedia  Britannica  has-been  brought  to  its  present  state  of  per¬ 
fection,  the  following  list  is  subjoined,  which  the  Editor  flatters  himself 
will  be  found  to  contain  the  names  of  various  writers  eminent  for  their  pro¬ 
ficiency  in  different  departments  of  literature  and  science. 

For  whatever  instruction  may  be  contained  under  the  articles  Anatomy, 
the  public  is  indebted  to  the  late  Andrew  Bell,  F.  S.  S.  A.,  the  proprietor, 
who  had  devoted  a  great  portion  of  his  time  and  attention  to  the  study  of 
anatomy,  and  to  the  ingenious  Mr  Fife,  who' has  practised  for  many  vm’ars 
under  Dr  Monro,  as  dissecter  in  the  anatomical  school  of  the  University  ; 
and  the  whole  article  Surge^  has  been  written  anew  by  Mr  James 
Wardrope,  surgeon  in  London. 

The  articles  Aerology,  -Aerostation,'  Chemistry,  Electricity,  Gunnery, 
Hydrostatics,  Mechanics,  Meteorology,  Mineralogy,  with  most  of  the  se¬ 
parate  articles  in  the  various  branches  of  Natural  History,  we  have  reason 
to  believe  were  originally  compiled  by  the  late  Mr  JamesjTytler,  chemist, 
but  many  of  them  have  been  entirely  re-written,  and  the  others  accom¬ 
modated  to  the  present  improved  state  of  these  sciences,  by  Dr  James  Mil¬ 
lar,  who  superintended  the  editing*  of  the  present  work,  Dr  Kirby,  and 
Dr  Brewster  of  Edinburgh,  and  Professor  Muirhead  of  Glasgow. 

The  article  Blind  was  furnished  by  the  late  Dr  Blacklock  and  Dr  Moyes, 
both  men  of  superior  attainments,  the  former  in  elegant  literature,  and  the 
latter  in  the  physical  sciences. 

Astronom}'-  and  Navigation  were  compiled,  the  one  by  Dr  Thomas  Thom¬ 
son,  and  the  other  by  Dr  Andrew  Mackay  ;  and  the  articles  Algebra,  Conic 
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Sections;  Trigonometry,  and  several  others  in  the  mathematical  and  phy¬ 
sical  sciences  were  furnished  by  Mr  William  Wallace  of  the.  Royal  Military 
College;  Great  Marlow. 

The  lives  of.  Johnson  and  Mary  Queen  of  Scots,  with  the  articles  In¬ 
stinct,  Love,  Metaphysics,  Miracle,  the  history  of  Ethics  under  Moral 
Philosophy,  Oath,  Passion,  Plastic  Nature,  Polytheism,  Prayer,  Slavery, 
and  Supper  of  the  Lord,  were  contributed  by  the  Right  Reverend  Bishop 
Gleig  of  Stirling,  editor  of  the  last  six  volumes  of  the  former  edition  ; 
Grammar  and  Theology  by  Dr  Gleig  and  the  Reverend  James  Bruce,  A.  B. 
late  of  Emanuel  College,  Cambridge  ;  and  Motion  by  Dr  Gleig.  The  sys¬ 
tem  of  Medicine,  which  was  published  in  the  former  edition,  was  revised 
and  improved  for  the  present  by  Andrew  Duncan,  M.  D.  Fellow  of  the 
Royal  Society  of  Edinburgh,  and  Professor  of  the  Institutes  of  Pltysic  in 
the  University. 

The  article  Music  was  furnished  by  Dr  Blacklock  for  the  third  edition, 
and  has  been  considerably  improved  for  the  present  by  Mr  George  Sandy, 
writer  to  the  signet,  and  William  Maxwell  Morison,  Esq.  advocate,  to  the 
latter  of  whom  the  Editor  is  also  indebted  for  what  we  have  published  on 
the  science  of  Physiognomy.  The  articles  Mysteries,  Mythology,  and 
Philology,  we  owe  to  the  erudition  of  the  late  Dr  David  Doig,  master  of 
the  grammar  school  of  Stirling,  and  author  of  two  very  ingenious  Letters 
on  the  Savage  State,  addressed  to  the  late  Lord  Karnes. 

Navigation,  Paralax,  Pendulum,  Projection  of  the  Sphere,  and  Ship* 
Building,  were  furnished  by  the  late  Andrew  Mackay,  L.  L.  D.  long  known 
to  the  puhlic  as  an  able  uialhcuucitWian  ;  and  the  article  War,  including 
Naval  Tactics,  by  Dr  Kirby. 

In  the  former  edition,  the  valuable  articles  Physics,  Pneumatics,  Pre¬ 
cession  of  the  Equinoxes,  Projectiles,  Pumps,  Resistance  of  Fluids,  River, 
Rotation,  Seamanship,  Signals,  Sound,  Specific  Gravity,  Statics,  Steam 
and  Steam  Engine,  Strength  of  Materials,  Telescope,  Tide,  Articulating 
Trumpet,  Variation  of  the  Compass,  and  Water-Works,  were  originally 
written  by  Professor  John  Robison.  These  articles  have  not  been  mate¬ 
rially  altered  in  the  present  edition  ;  and  to  those  who  are  at  all  acquainted 
with  the  various  and  original  acquirements  of  that  author,  it  is  altogether 
unnecessary  to  enter  particularly  into  their  merits. 

Philosophy  is  the  joint  production  of  Professor  Robison  and  Dr  Gleig. 
Physiology  was  furnished  by  John  Barclay,  M.  D.  of  Edinburgh,  and  Mid¬ 
wifery  by  Dr  James  Hamilton,  junior.  For  a  continuation  of  the  History 
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of  India,  the  editor  is  indebted  to  Dr  William  Tennant,  who  resided  long 
in  that  country.  The  articles  Political  Economy  and  Taxation  are  written 
by  Mr  Hugh  Murray  ;  Gardening  by  Mr  James  Williamson  ;  and  an  ac¬ 
count  of  Boscovich’s  system  of  Natural  Philosophy  by  Dr  Poole.  We 
know  that  much  useful  information  had  been  communicated  by  Dr  Latham 
of  Dartford  in  Kent,  the  celebrated  ornithologist ;  by  Dr  William  Wright, 
physician-general  to  the  forces  in  the  West  Indies  under  the  command  of 
Sir  Ralph  Abercromby  ;  by  the  Reverend  J.  Hawkins,  vicar  of  Halsted 
in  Essex ;  by  the  late  Mr  Adams,  mathematical  instrument  maker  to  his 
Majesty  ;  and  by  Mr  William  Jones,  optician  in  Holborn,  London. 

With  everjr  disposition  to  acknowledge  the  very  able  assistance  with 
which  we  have  been  favoured  in  the  prosecution  of  this  important  under¬ 
taking,  we  are  still  sensible,  that  it  is  wholly  out  of  our  power  to  particu¬ 
larize  every  one  to  whom  we  are  indebted.  To  enter  into  any  detail  of  the 
reasons  which  prevent  us  from  making  this  particular  acknowledgment  is 
wholly  unnecessary.  We  may  mention,  however,  one  circumstance,  which 
would  of  itself  have  prevented  us  from  being  so  minute  in  this  particular  as 
we  might  have  wished,  namely,  the  death  of  Mr  Bell,  the  late  proprietor, 
before  the  work  was  finished  ;  to  whose  great  exertions  in  forwarding  this 
publication,  as  well  as  to  his  zeal  in  the  general  cause  of  science,  all  those 
who  had  the  pleasure  of  his  acquaintance  can  bear  witness.  While  delicacy, 
however,  prevents  us  from  enlarging  on  this  topic,  we  hope  the  reader  will 
excuse  this  tribute  of  respect  to  the  memory  of  an  estimable  character ;  and 
that  the  apology  we  have  made  will,  at  the  same  time,  be  deemed  satisfac¬ 
tory  by  those,  whose  assistance,  in  the  ct_nuac  uf  lire- publication,  we  are  in 
this  manner  prevented  from  properly  acknowledging. 


Edinburgh,  July  1810. 
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